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Sctentific Worthies. œ A 
XLIV.—ALBERT ABRAHAM MICHELSON. 


HE co-operation of members of the English- 
speaking race is heartily welcome ir many 


departments of human activity, some of them peur. 


ably more important even than the pursuit of science. 
But to us who are engaged in that study, the brilliant 
results obtained of late years inthe United States, and 
the friendly co-operation existing between that country 
and the different parts of the British Empire, are a 
suitable subject of felicitation p and I am privileged 
to write an article in appreciation of the work of one of 
the most distinguished physicists in the world, the 
circumstances of whose normal life I understand to be, 
as follows : 


Albert Abrabam Michelson was born in Strelno, 
Poland, on December 19, 1852. In 1854 his parents 
migrated to the United States. After emerging from 
High School in San Francisco, young Michelson was 
appointed to the Naval Academy, from whith he 

ted in 1873, and two years later became instructor 
in physics and chemistry under Admiral Sampson, 
continuing this work until 1879. After a year in the 
Nautical Almanac Office at Washington, Michelson, 
now an ensign, went abroad for further study at the 
Universities of Berlin and Heidelberg, and at the 
Collège de France and the Ecole Polytechnique in Paris 
Upon his return fo the United States in 1883 he became 
professor of physics in the» Case School of Applied 
Science, Cleveland, Ohio; whence, after six years, he 
ined as 
professor until 1892, when the University of Chicago 
opened its doors. Prof. Michelson went to this new 
institution as professor of physics. and head of the 
department, a position which he still holds. In June 
1925 he was honoured by being appointed to the first 
of the Distinguished Service Professorships made 
possible by the new i ae programme of the 
University. 
It was while he was at Clegeland that Prof. Michelson 
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collaborated with Prof. Morley in their jdint experiment ; 
and it may have been for the purpose of that experiment 
that he invented his particular form? of interferometer, 
with the to-and-fro beams at right angles. Later, he 
applied it ig Paris to the determination of the metre, 
with an estimated agcuracy of gbout one part in two 
million. * 7 

Durjng the World War, Prof. Michelson ye-entered the 
Naval Service with the rank of Lieutenant-Commander, 
giving his entire time to seeking new devices for naval 
use, especially a range-finder, which became part of 
the U.S. Navy Equipment. 

Sô recently as 1924 he undertook a very accurate 
determination of thé velocity of light, using Mount 
Wilson and San Antonio, 22 miles apart, as the stations. 
It is believed that he intends to continue this with a 
base-line 90 mules long, so as to obtain this great 
fundamental constant with extreme accuracy. 

A Nobel Prize was awarded to Prof. Michelson in 
1907, the first, American to get one for science; and 
the Copley Medal, the most distinguished honour of 
the Royal Society of London, was aWwarded him in the 
same year. 

The gold medal of the Royal Astronomical Society 
was presented to Prof. Michelson on February 9, 1923 ; 
and thecompact exposition of the reasons for that 

_awardg by the president, Prof. Eddington, on that 
occasion will be found in NATORE, vol. 111, p- 240. 

As an expounder of scientific progress it is interesting 
to read Michelson’s address given as retiring president 
of the American Assotiation for the Advancement of 
Science, which fortunately has been reproduced in 
NATURE of January 11, 1912 (vol. 88, p. 362). It 
covers a lot of ground and the work of many people ; 
and one characteristic of it is the slight emphasis on 
his own name in connexion with his own work. 

Let us see if we can obtain some idea, not indeed of 
the whole scope of his work, but of some of the salient 
and outstanding features of it. 


Michelson has touched on many departments of 
physics, but in optics, the highest optics, he excels. 
In this subject he can be regarded as the most fertile 
and brilliant disciple of the late Lord Rayleigh, for his 
inventions are based on a thorough assimilation of 
the principles of diffraction, interference, and resolving 
power; and his great practical achievements are the 
outcome of this knowledge. In this appreciation a 
reminder of some of the salient features of that work 
must be appropriate. But his papers cover far more 

an general principles; they enter into minute 
details, as is always necegsary when fheory has to be 
translated into experiment and instrumental construc- 
tion. He has been happy in having at his comm&nd 
the possibilities of equipment provided by enlightened 
citizens of the United States of America; he has been 
aided by the singvfar-skill of some instrument-makers 

+ both in the States and in Great Britain; but without a 

thorough grasp of theoryehis ingenious designs would 
have been impossible. ° 

Michelson seems to*have a special instipct for all 
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phenomena connected with the interference of light, 
with a taste for exactameasurement surpassed by none 
in this particular region. The interferometer with 
which he began became in his hands fuch more than 
an interferometer. He applied it to thé determination ‘ 
of the standard metre in terms of the wave-length of 
light, with exact results which will enable remote 
posterity milliorfs of years hence to ņeconstruct; if 
they want to, the standard measures in vogue at this 
day. He applied it also to analyse the complex 
structure of spectrum lines, and with remarkable com- 
pleteness to determine the shape and size of invisible 
objects, such as to ordinary vision, however much 
afded by telescopic power, will probably remain mere 
points of light. NATURE is read by many other than 
phYsicists, and a rough general idea of how these things 
were accomplished may be welcomed 

The kind of interferometer dependent on the use of a 
semi-transparent plate*was begun so long ago as 1859 
by Fizeau, who thus split a beam of hght into two halves, 
and with the aid of auxiliary silvered mirrors sent the 
beams round a circuit along identical paths in opposite 
directions, so as to become reunited at their point of 
separation. Thus, Fanciers concurrences and 
oppositions of phase, the illumination was redistri- 
buted@into bands of remarkable brilliance, which bands 
would shift in position if any cause accelerated one of 
the half beams and retarded the other. ; 

Michelson modified this arrangement by altering the 
angle of the auxiliary murrors, and setting them 
perpendicular to the light, so as not to send the two 
beams round a contour, but to reflect each back upon 
itself’ Each half-beam then makes a to-and-fro journey 
along its own path, the interference fringes being pro- 
duced, as before, when the beams reunite at their point 
of initial separation at the end of their independent 
journeys. The accidents which’ can happen to such 
separated beams are of a different character from those 
operative in the Fizeau arrangement, and it becomes a 
different instrument. 

If we bégin with the two paths equal; noting the 
position of the fringes bye micrometric device, and 
then gradually lengthen one of the paths by making its 
perpendicular mirror retreat, the bands will shift so as 
to int e bnght for dark when the mirror has 
retreated a quarter-wave lengtlf—which, of course, is an 
exceedingly small amount. If, by a screw motion, ‘we 
make the mirror gradually move backwards, an eye at 
the micrometer will see the bands sailing or- floating 
past, in such a way that their passage can be counted ; 
and we can thereby determirie how many wave-lengths 
the mirror has retreated. We might thus cautiously 
mvt it back g centmmetre, or even a decimetre, and 
might then, by ingenious dévices and different standard 
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gauges of length, gradually extend the range virtually 
to as much as a metre: thus counting with extreme 


precision, and to a small fraction, the number of wayes 
in that length,~+using, of course, very homogeneous 
light, such as is given by a line in the spectrum of 
cadmium or mercury, or other monatomic substance 
emitting a sumple kind of light. ‘ 

Now suppose the source of hght “is not simple: 
suppose instead of-being a single line, it is a double one. 
Then what will be the effect? The wave-length of the 
two lines is slightly different. With some adjustments 
the interference bands may agree in position, so that 
they are clear and plainly visible: with other adjust- 
ments the bright parts of one set may overlap or bê 
superposed upon the dark parts of the other; thus 
restoring a uniform illumination, and making the 
bands disappear. A further adjustment in the same 
direction will cause them to reappear again, and so 
on periodically. By studying tĦese variations of visi- 
bility, and plotting a curve to represent them, after the 
manner of Rayleigh (see his “Investigations in Optics,” 
“Phil. Mag., 1879 and 1880, or Paper Number 62, 
in vol. i. of his “Collected Scientific Papers”), the nature 
of the source can be specified’ with precision, and the 
relative intensity of the compofents of the double ot 
multiple source ascertained. e 

Perhaps the easiest way of getting a general idea 
of the process is to employ a very simple interference 
instrument, such as two perallel slits in a card, mounted 
in a tube like a taper-holder, to which the eye is applied, 
and then look at a fine line of light like a luminous hair. 
Interference bands will be seen, caused by the meeting 
and overlapping of the beams which have come through 
the two slits. (Lord Rayleigh describes such an easily- 
made and popular instrument ın vol. iv. of the “ Col- 
lected Papers,” p. 76.) Now imagine the source of 
light shifted parallel to itself, through a distance which 
when multiplied by a reducing fraction (the ratio of 
the distance between the slits to their distance from 
the source) will equal half a wave-length of light. 
The bands will now Mbok the same as before, but 
the bright bands will be im the dark bands’ places ; 
thus indicating the amount "phich corresponds to a 
half wave-length shift. Next, imagine a precisely 
similar source placed in the original position, and look 
at the two together. Each will give its ‘own set of 
bands, but no bands will be visible, because the bright 
parts of the one will blot out the dark parts of the 
other. Separate the two sources a little more, or 
bring them a little nearer together, and in either case 
the bands will yeappear. 

We. may next proceed to consider what happens 
when, instead of the two simple sources of light? a 
square or oblong patch of light is looked at, filling up 
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the space betwéen the two ,positions. The thing is 
now becoming a little more complicated, find a numeri- 
cal factor will have to be introduced depending on the 
shape of the source of light. It need not ke an oblong ; 
it might be a triangular patch, or ẹ circular disc, or, 
any other simple shape. Michelson made ae serious 
study of what ould happen for all manner of luminous 
apertures, and found that a numerical factor could 
be introduced appropriate to each simple shape, and 
drew the visibility curve to be expected under the 
;various conditions. This paper will be found in ‘the 
Phil. Mag. for April 1891; and “in September 1892 
his later paper applied the curves to determine the 
peculiarities of spectrum lines employed as the source 
of light. 

Before that, however, Michelson had realised that 
on Rayleigh’s principles the resolving power of a 
telescope could be, indefinitely increased by, using it 
to form, not an ordinary image of an object, but the 
diffraction or interference pattern of such an object. 


An early paper by Lord Rayleigh on “ The Resolving 
Power of Spectroscopes,” in which the main theory is 
given, is in the Phul. Mag. for March 1874. (See alse 
vol. i, of “ Collected Papers,” pp. 416, 420, an 

Early in the century that remarkable gep i 
Young, had devised what he called “eriometer ” 
for measuring the size even of ve minute granules 
by their diffraction patterf§—for example, the rings 
of the halo formed by such a substance as lycopodium. 
Rayleigh suggested an extensioneof this method in his 
“ Encyclopedia Britannica” article, “ Wave Theory,” 
where he gave the theory of different apertures, and 
refers to previous workers in France and elsewhere. 
(Paper Number 148 in vol. iii. of “ Collected Papers.”) + 







; Thomas 


Michelson pursued the subject into great detail; and 
in a magnificent paper in the Phil. Mag. of July 1890 
he suggested the application of interference methods to 
astronomy. He knew well that the resolving power 
of a telescope depended on the diameter of its aperture, 
and that the formation of an image was essentially an 
interference phenomenon; the minuteness of a point 
image, and therefore the clearness of definition, depend- 
ing on the size of the object-glass. But he pointed 
out that if the aperture was limited to slits*at opposite 
edges—so that no actual image anything like the” 
object would be” formed, but only the interference 
bands which the beams from the two slits could pro- 
duce*~a study of those bands would enable usto infere 
about the source of light very much mofe than we 
could get by looking at its image. For example, sup- 
pose it was a close double star, and*suppose the slits 
over the object-glass were movable, so that they could 
be approached nearer togethes, or separated the whole 
distance ofthe aperture apart. A gradual separation 
of the Slits yould now cause the tringes to go through 
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periods of visibility and invisibility’; and the first 
disappearance of the fringes would tell us tbat the 
distance apart of the two components of the star 
(multiplied ‘by the distance between the slits and 
edivided by the distance of thg star) would equal half 
a wave-length of light. The two components might 
Be far too near together ever to be seen separately, 
and yet we could infer that the star was a double one a 
and by further attention to the visibility curve we could 
infer the relative brightness of the two components and 
their pobition relatiye to our line of sight. 

Furthermore, if, instead of looking at a star, we 
tumed the slit-provided telescope on a planet with a 
disc too small for ordmary measurement, the size of 
that disc could be estimated from the behaviour of 
the interference fringes produced by its light in a 
suitable’ interferometer, or by the telescope converted 
into oner . 

Michelson begins this 1890 paper thus : 

“ In a recent paper on ‘Measurement by Light-waves’ 


it was shown that the limitation of the effective portions 
of an objective to the extreme ends of a diameter 


“—~eonverted the in8trument into a refractometer ; and 


~ 


altlough definition gnd resolution are thereby sacrificed, 
the accuracy may be increased ten to fifty fold. 
|“ The simplest way of effecting this in the case of a 
telescope is to provide the cap of the objective with two 
slits adjustable m width afid distance apart. If sucha 
combination be focussed on a star, then, instead of an 
image of the star, there will be a series of coloured 
interference-bands with white centre, the bands being 
- arranged at equal distances apart and parallel to the 
two slits Tht position of the central white fringe can 
* be mafked from ten to fifty times as accurately as can 
the centre of the telescopic image of the star. 
“One of the most promising applications of the 
method is the measurement of the angular magnitudes 
of small sources of light.” r 


= Michelson further realises, even at this early date, 

t by this method the virtual aperture of a telescope 
may be immensely increased by supplementing it by 
a pair of receiving mirrors beyond the object-glass, 
catching the'light at 45°, and sending it towards the 


- obyect-glass, where it is caught by two other mirrors, 


end sent down towards the eye. The interference- 
fringes now formed will be as if the two slits were 
separated by the wholeedistance of the outer mirrors 
apart. He then says that, by means of a right-and-left- 
“hand sctey, the mirrors are to be separated until the 
fringes disappear ; when the angular diameter of the 
planet, if its disc 13 circular and uniformly illuminated, 
will be the ratio of a wave-length of light to the distance 
between the mirrors, multiplied by the numerical factor 
122. This factor, it is irfteresting to note, was obtained 
by Sir G. B. Airy so logg ago as 1834 (Camb. Bha. Trans.) 
as fhe appropriate number for a uniformly illuntinated 
NO. 2931, VOL. 317] ° 


disc, when he was considering the resolving power of 
a telescope as dependent on,the diameter of its object- 
glass. (See also Rayleigh, vol. i. p. 416.) 

Michelson then goes on : a 


“The chief object of the method proposed is the 


/ measurement of the apparent size of mtute. telescopic 


objects, such as planetoids, satellites, and possibly star 
discs, and also Houble stars too close tg be resolved in 
the most an telescope . . . It would appear that 
a one-inch glass may be made to do the work now 
required of a ten-inch.” 


In view of the extraordinary and sensational interest 
which has been aroused by the recent application of this 
enethod by Michelson himself, with the aid of collabor- 
ators at Mount Wilson Observatory, Pasadena, Cali- 
fernia, and with the hundred-inch telescope established 
there, it may be interesting to quote here part of the 
conclusion of this paper of Michelson’s of date 1890: 


“ (x) Interference Shenomena produced under appro- 
priate conditions from light emanating from a source of 
finite magnitude become indistinct as the size increases, 
finally vanishing when the angle subtended by the 
source is equal to the smallest angle which an equivalent 
telescope can resolve, multiplied by a constant factor 
depending on the shape’and distribution of light in the 
Source and on the ord@r of the disappearance. 

“ g) The vanishing of the fringes can ordinarily be 
determined with such accuracy that single readings give 
results from fifty to one hundred times as accurate as 
can be obtained with a telescope of equal aperture.” 


Then, after a few more clauses, comes this remarkable 
anticipation : 

“ If among the nearer fixed stars there is any as large 
as our sun, it would subtend an le of about one 
hundredth of a second of arc; and the corresponding 
distance required to observe this small angle is ten 
metres, a distance which, while utterly out of question 
as regards the diameter of a telescope-objective, is still 
perfectly feasible with a refractbmeter. There is, how- 
ever, no inherent improbability of stars presenting a 
much larger angle than this; and the possibility of 
gaining some positive knowledge of the real size of these 
distant luminaries would more than repay the time, 
care, and patience which it ‘would be necessary to 
bestow on such a work.” ë 

There seemed little hope at that time, and certainly 
no reasoned expectation, that any stars, except perhaps 
some of the very nearest, could have discs’ big enough 
for perception and measurement even by this virtual 
telescope of thirty feet aperture. But in the course of 
the quarter of the present century through which we 
have lived, mathematical astronomers have beep busy. 
When the history of recent stellar astronomy comes to 
be written, some living names such aj H. N Russell, 
Shapley, Eddington, and Jeans will shine as stars of 
thé first magnitude. The possibility of giant stars— 
so named by Hertzsprung—has come above our mental 
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horizon} and Eddington made the notable prediction 
that a star lıke Betelgeuse must he in a highly rarefied 
state at a tremendously high temperature, and that it 
would be swollen,out by the pressure of light to a size 
almost comparable with the dimensions of a solar 
system, although it could not contain very much more 
matter than, say, two or five times our sun. His argu- 

ment, in brief, is that the spectrum of @ young red star 
like Betelgeuse shows that it cannot be radiating furi- 
ously. Why then is it so conspicuous an object to our 
vision? It can only be because it is of enormous size, 
its density perhaps a thousand times less than atmo- 
spheric air. By utilisation of the data available in the 
light of his theory of stellar constitution, Eddingtot 
made an estimate of the diameter of the star. 

So with great skill Michelson and his collaborators 
got the interferometer to work. After many pre- 
liminary adjustments, on December 13, 1920, Dr. 
F. G. Pease at Mount Wilson, wsth Nichelson’s appar- 
atus, measured the diameter of a star for the first time, 
using Betelgeuse for the purpose. The interference- 
fringes formed by the star were observed, the object 
mirrors were gradually separated, and it must have been 
a joyful moment when, as they grew farther and farther 
and farther apart, the fringes st the eye end becamé 
less distinct and ultimately disappeared. The disgance 
apart of the mirrors now, multiplied by the proper 
fraction, gave the angular dimensions of the star—a 
thing which had never before been observed ın the 
history of the world. An estimate of the star’s distance 
gave its actual diameter, and confirmed Eddington’s 
prediction | 

Other stars have since been measured, and the giant 
stars well deserve their name. Moreover, an instrument 
bas been put in the bands of posterity to the power of 
which we can scarcely set a limit in investigating utterly 
invisible details, both &bout the heavenly bodies and 
about atoms, by the new and powerful method of 
analysing the radiation which they emit. 

The form of instrument adapted to the heavens is, 
however, not applicable to the atoms Thewspectrum 
of atomic radiation is formed by a grating; and 
Rayleigh showed (see “ Collécted Pépers,” page 427, 
vol. i) that thé power of a phsm spectroscope is ex- 
pressed approximately by the number of centimetres of 
available thickness of glass, which is one fortn of saying 
that, to get high definition or separating power, we must 
use interference depending on a great number of wave- 
lengths retardation. The resolving power of a grating 
depend’ on its total aperture, which must always be 
limited to inches, since accuracy of ruling over the whole 
breadth 1s essential ; but one can have retardation 
gratings, where the interference is caused, not merelysby 
extra distance due to angularslope of path, but by the 
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retarding effect ef a dense substance, such as gelatine 
or something transparent, instead of by the successive 
obliterations or dårk spaces of the grating. There 
would seem to be no particular advantage in that ; 
but Michelson perceived that the retgrdatién principle 
might be employed go as to make a geting which 
combined with its own effect, the resolving powey of a 
prism. A slab ‘of glass a centimetre or more thick 
might be used to give the necessary lag in phase of 
many thousand wave-lengths, and thereby secure a 
definition and resolving power unthought of before? * 

So Alichelson designed the Echelon spectroscope, 
consisting of thick slabs of glass, each protruding a 
millimetre or so beyond the other—a staircase spectro- 
scope When he brought this out in 1898 in the 
Astrophysical Journal, vol. 8, p. 37 (see also Am. J. 
Sci. and Camb. Phil. Trans. for 1898—99), it seemed 
as if such an instrument could scarcely be constructed, 
or, if it were constructed, that the number of slabs must 
be very few. But I understand that the skill of Messrs. 
Adam Hilger has sufficed to construct an Echelon with 
so many as fifty slabs; and this, or some similar 
Echelon, is now a regular instrument jn the examinatio 
of the minute structure of spectrum lines. Nattvally 
it cannot cover a great range of the spectrum ; ıt has 
to be fed with light of a nearly definite refrangibility. 
and then it analyses the light, as a high-power micro- 
scope analyses a small range of visible structure. 

The striking thing about all thase instruments is’that 
they give us, by inference, information about the in- 
visible ; and further developments are to be expected. 


For example, in connexion with stellar Variation Prof. , 


Shapley had proposed a theory of periodic pulsation, 
which would enable a single star to vary without an 
eclipsing companion ; and this hypothesis was taken 
up by Eddington for the case of the Cepheid variables. 

Subsequent repetition of the Mount Wilson inter- 
ferometer- measurements on Betelgeuse, after* an 
interval, seems to show that variations in diameter 
actually occur; and probably by this time much more 
information has been obtained than can here be sum- 
marised. But it illustrates the power of the instrument 
to confirm the indications of theory. . 

Before leavingethis part of the subject it may be 
interesting to refer physicists*to Paper 199 ın vol. iv. 
of Rayleigh’s “ Collected Papers,” also in Phil. Mag. 
for November 1892, in the form of a letter frem Lord* 
Rayleigh to Prof. Michelson about the Mterference 
bands of nearly homogeneous light. 

I will only add further that Michglson has applied 
his instrument to examination of the Zeeman pheno- 
menon, with inferences about the multiple character of 
many of the lines, as recordedan his paper on “ Radia- 
tion in a Magnetic Field” ei Mag. for July 1897 

and April 1898). 


. Al 


~~.dhat there is nos need to say much about it. 
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References to Michelsgn’s earlier papers on this sub- 
ject are: ° 

A general poy of interference-iringes in a refracto- 
meter, in Phil ae for April 1882; a mathematical 
paper on tife viaib ty of interference-fringes in the 
foqus of a felescape, in Phil. Mag. for March 1891 ; on 
the application of interference methods to spectroscopic 
measurement,‘in Phsl. Mag. for September 1892. 


Now I find that I have omitted°all reference to 
what is the popularly best-known work of Michelson, 
the application of his interferometer to determine if 
possible the motion of the earth through the ether. 
The speed expected was of the order one-ten- 
thousandth of the velocity of light; but since the 
journey ‘of the light in the instrument is a to-and-fro 
journey—one half - beam going as nearly as possible 
with and against the hypothetical stregm of ether, 
while the other half-beam goes at right angles to that 
direction—the amount to be megsured was not one- 
ten-thousandth but the square of that quantity; 
that is to say, the observer had to measure one part in 
a hundred million—no easy matter. The apparatus has 
been so often described, and the theory so often given, 
The 
intécferometer was, mounted on a stone slab floating 
_in mercury, and the whole observation conducted with 
great care. The resfilt was zero; and that zero was 
used afterwards as the cerner-stone of the great and 
beautiful edifice of relativity. 

That so extensivé a structure should have been 
initiated by a zero result is philosophically curious, 
and shows great faith in the trustworthiness of the 


« experimenters, Michelson and Morley. I am told that 


Morley, before he died, was rather overawed by the 
consequénces deduced from that experiment, and was 
anxious that it should be repeated with still greater 
care, and under many conditions, some of which were 
indicated in their early paper (Phul. Mag., December 
1887), entitled “ On the Relative Motion of the Earth 
and the Lumiriferous ther,” by Albert A. Michelson 
and Edward W. Morley. For even then they suggested, 
on page 459,that perhaps at moderate distances above 
the level of the sea, or at.the top of an isolated mountain 
-, peak, the felative motion might be perceptible. 

Such repetition has, as we know, lately been at- 
tempted, with results which at sat seem too unlikely 
to be credited; but as Prof. Miller’s experiments are 

e sub judice, I will say no more about them. I ‘know 
that Michflson agrees with me (or did in 1920) that 
there was nothing in the original Michelson-Morley 
zero result to “justify a denial of the existence 
of the ether; nor is a positive result necessary to 
re-establish it. The tkeory of relativity (so called) 
has led to a search for absolute conditions, independent 
of, accidents of motion, | the same for al] obstrvers ; 
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and this search for the absolute will continue, being 
justified by its brilliant success, quite apart from the 
copner-stone which is still part of the structure. On 
the whole, the theory rather tends ¢é strengthen our 
philosophic conviction of the ether as an mtegral and 
absolute ingredient in the universe, although, for pur- 
poses of calculation and attainment of results, it—like ` 
many other thifgs—can be safely ignored. 


I append references to such pa papers as were pub- 
lished in the Psl. Mag. on other subjects, for the con- 
venience of a gs would like to look at them : 
“N ~an Air-Thermometer’’ (Se ber 
1882) ; aN "Method for Determinin the 
Tuning- Forks ” rade fh 1883); “ 
@fotion of the Earth 
—the first Michelson and Meee ce paper (December 
1887) ; ‘On a Method of the Wave-length 
of Sodium t the Actual and Practical Standard 
ecember 1887); “A New Harmonit 
B08) aoe,” Mich ee aa . W. Stratton PT 
ao fear outy o t” (March 1902 
“The Relative Meton Poe and ‘mae 2 
(December 1904); a short mathematical zg on 
“ Diffraction ”’ April 1905) ; “On Metallic ouring 
in Birds and Insects ” (Aprl I9I1). 
OLIVER LODGE. 





. Discovery and Dialectics. 

Serege and Scieniisis sn the Nineteenth Century. By 
the Rev. Robert H. Murray. Pp. xviit+450. (Lon- 
don: The Sheldon Press ; New York and Toronto: 
The Macmillan Co., 1925.) ras. 6d. net. 


R. MURRAY, who is rector of Broughton and is 
distinguished as a-historical writer, says: ‘In 
a sense my book forms an assault upon science, or to 
put it more correctly, upon the preconceptions that lie 
at its base far more than most F.R.S.s are aware.” It 
is therefore permissible that a review of it in this 
journal should be, in a sense, a reply ; for the book is 
very well written, it is interesting to read, and its data 
are culled from a wide range of the annals of men of 
science themselves ; hence what one must call its mis- 
conceptions are likely to impress themselves upon a 
fairly wide public. On the otffer hand, there is a great 
deal in it from which s¢rentific readers cannot fail to 
draw a very salutary lesgon. 

The virtue of the book lies in the emphatic warning, 
well hammered home by numberless examples, against 
pooh-poohing new ideas. The treatments of Jenner, 
J. Y. Simpson, Lyell, Joule, Darwin, Pasteur, and 
Lister by their contemporaries, together with less 
familiar and more briefly handled cases, are adduced i in 
evidence of the futility of—may one coin a word ?— 
Pooh-poomposity and the shut mind, It is a most 
valuable sermon on personal faults. Dr. Murray 
deplores the spending of time and energy which is 
exacted from discoverers by their need to silence hostile 
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enticism, criticism which has turned out to be in- | medical practitioners, not men of science; also, 


correct in the end, and has sometimes been rancor- 
ously expressed. No one’ defends personal rancour, 
whether it is propr contra ; “a man may be a champion 
for truth without being an enemy to civility” ; and the 
same holds concerning cocksure affirmations and denials 
out-of-hartd Whilst a lay listener often mistakes 
philosophic emphasis for personal antagonism when it 
is nothing of the kind, it remains perfectly true that 
there are little minds and ignoble minds among men of 
science as everywhere else, and there always will be. 
Moreover, no man of science, not even the greatest, has 
more than a short penod in his life during which he 1s 
so free from human vanities that his discoveries aree 
faultless and his opinions just. 

To Dr. Murray, as a student and a curator of human 
nature, it has evidently been a disappointment to find, 
from his reading, that these things are so; but he has 
allowed them so to prey upon hig mind, that he draws 
conclusions about science itself which are much too 
cheerless. For Dr. Murray, an admirer of great 
investigators, makes far too little of the real part which 
doubt plays in science. Even a great investigator is 
lable to be affected by the Idols of the Tribe and of 
the Cave, and when his admirers cavil at adverse? 
conservatism, they are guilty of a worse heresy thay are 
those whom they blame. Although the author does 
not omit to make mention of this, the tenor of the 
whole book is undoubtedly to cause it to be ignored 
by the reader. Scepticism is the great promoter of 
intellectual progress ; and if every plausible idea had 
received general approval at its birth, or even general 
tolerance, the effect would have been chaotic—as, 
indeed, 1s indicated by the passage from Thucydides 
which Dr. Murray rather inconsistently quotes as the 
text of his book. No discovery 1s actual until it has 
been widely put to the test, for no discoverer ever sees 
all round his problem ; and the result—one had almost 
said, the purpose—of opposition is to provoke the 
originator to make his claim good and better, by more 
observation. The onus,of proof is on the discoverer :' 
he is held guilty of misstatement unless he can clearly 
show the contrary ; and in this ruthfess but reverent 
safeguarding of ¢ruth lies the Strength of the scientific 
method, not (as our author appears to think) its shame. 
Dr. Murray actually makes it a complaint that the man 
of science is “a dour deevil to convince”; of course 
he is, and if he had not been, there would have been no 
science ; and the whole dour generation of them must 
be conwinced before the new thing can become the true 
thing. l f 

There are séveral matters wherein the author’s 
vivacious biographical accounts might easily lead tq a 
wrong impression. Jenner’s.opponents “were mostly 
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though Jenner was proved right about vaccination in 
the end, he had given a handle to critics,at the time 
when he had only a prima facie case, by baving- made 


rash inferences in other fields of study. Again, J: X, ° 


Simpson’s opponents were pot mên of science, they 
were surgeons; and they cpntested dheesthesia on 
ethical rather tien on logical grounds, for while he 
urged that pain is wrong, they thought it natural and 
salutary. Not dissimilar remarks apply to Lister and 
antisepsis. As to Lyell in geology, Dr. Murrey hinf- 
self admits that “it was part of the good fortune of 
Sir Charles Lyell that he had sufféred much from 
opposition.” Concerning a problem studied by Darwin 
which had, unknown to him, been investigated before, 
is it ever true that a scientific research has been “ done 
once for all”? On Joule and_ the conservation of 
energy, to say that Kelvin was “ blinded by precon- 
ceived notions” is Surely a little disrespectful to the 
vast knowledge of massed facts which is dismissed as 
“ preconceived notions ” ? Was one research, by one 
man, to be allowed to change the face of all that Kelvin 


then knew? More experiments were what he asked for, 7 


The important point that is missed by Dr. Murry, 
in common with most laymen, is that a research or an 
idea which can be achieved by ome man alone has no 
standing as a truth in sciencg. We are not as trustful 
of our own powers as that. When enough people have 
arrived at the same pomt, wheg the new thing*has 
become a statistical experience and no longer an indi- 
vidual experience, then only is it authentic. This is an 
integral part, it would seem, of the candns of modern 
scientific proof. The process is like cupellation: the 
button of rich metal is purged of its dross in the fire of 
scepticism, and the golden bead of truth remains. 
Looking back, we see that a proved scientific truth 1s, 
in fact, something rather less than the greatest common 
factor of the current scientific beliefs on the questton ; 
it is to be found midway between those who believe 
too quickly and those who believe too slowly; and 
mevitably in due time it prevails, and it begets fresh 
truths. The business is certainly cumbrous and almost 
painfully slow—especially to those who cannot take 


part in it—because so many of us, being human, are * 


as stupid as any of our lay brothers. But the process 
seems nevertheless to “get there” far more rapidly 
and more surely than does any other mode of inquiry. 

Dr. Murray uncovers without concealmert the axe 
which he has to grind. “ One main purpose,” he says, 
“in writing this book has been to prowe that there are 
just as many preconceived notions in science as there 
are in theology”; and later he adds that his book 
stands or falls largely by this thesis He gives us, 
however, only one side of his equation, for we are not 
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given the corresponding washing of, the theologians’ 
linen; and gt strikes the unsophisticated scientific 
reader as a very cynical and despairing warrant for 
his line of argument when the author says: “ In logic 
two blacks do not make a white, but in bfe they some- 
*tithes do.” Apart ffom these merely dialectic comments, 
there reman? one cardinal error, which vitiates the 
whole thesis: namely, to decry whas fies at the base 
of science simply because its students are apt to go 
outside the scientific method. One might as well 
argue: “Some plumbers are socialists; “I do not 
believe in Socialism, therefore a system of sanitation 
must be a bad thing.” Science is the discovery of 
things, not a society of persons 

The layman who reads this book would probably be 
led to fall into the same pit as its author, confusing 
investigators with what they help to discover; and the 
book is thus a poor guide for him. To scientific readers 
át forms a powerful sermon on go8d manners ; it is a 
large collection of interesting personalia ; and it can be 
recommended accordingly. IRVINE Masson. 





š Popular Science. 


(1) Electricity andethe Structure of Matter. By L. 
Southerns. (The World’s Manuals.) Pp. 128. (Lon- 
don: Oxford University Press, 1925.) 2s. 6d. net. 

(a) The Story of Electrictty from Thales to Einstein. 
By W. F. F. Shearcroft. (Stories of Science Series.) 
Pp. 73. (Londo&: Ernest Benn, Ltd., 1925.) 
as. 6d.; stiff cloth, 3s. 6d. 

(3) Readable School Electricity. By Vivian T. Saunders. 
(Bek’s Natural Science Series.) Pp. xii+176+8 


_ plates. (London: G. Bell and Sons, Ltd., 1925.) 
as. 6d, 
(4) The Electron: sts Isolation and Measurement and 


the Deternunation of some of tts Properties. By Prof. 
Rpbert Andrews Millikan. (University of Chicago 
Science Series.) Second edition, second impression. 
Pp. xiv + 293. (Chicago: University of Chicago 
Press ; London: Cambridge University Press, 1924 ) 
gs. 6d. * 

(5) Die Evolution des Geistes der Physik 1873-1923. 
Von Prof. A. D. Chwolson. Aus dem Russischen 
übersetzt von Prof. V. R. Bursian. Pp. vi+197. 
(Braunschweig: Friedr. Vieweg und Sohn, A.-G., 
1925.) xo gold marks. > 
F the mutput of the publishing press is a valid 

criterion, there is as yet no abatement of the wave 
of popular interest in physical and, in particular, in 
electrical science. Electricity 1s very much in the air 
at present. Schemes of electrification on a gigantic 
scale are advocated in “Parliament and iw the press. 

Above all, “ wirelesse’ receivers with their indyctances 
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and capacities, their metres and wave-lengths, and 
their valves, which brightly or dully glowing make the 
set not infrequently more pleasant to watch than to 
listen to, have brought the mystemes of electrical 
science on to the domestic hearth. ft is not surprising 
that there are a considerable number of people who 
would like to know, if it can be managed without too 
much mental labour on their part, what electricity is 
and how it works. That such a demdnd really exists 
1s proved by the statement of one of the authors of the 
volumes enumerated above, that he has been induced ` 
to produce the present volume by the hearty welcome 
to a former book on similar lines, 
e The demand ıs not an easy one to satisfy. The book 
must be cheap (there seems to be some unanimity 
among publishers that its price should be as. 6d ), for the 
desire to know is not one of those imperious passions 
which must be satisfied at any price. It must not 
require much from the reader in the way of concentra- 
tion, or active thought. It must be attractively 
written and well illustrated, with photographs rather 
than diagrams, for diagrams are cold and repellent to 
all except the real enthusiast. In addition, the author 
will, in order to satisfy his own conscience, wish the book 
&o convey some genuine knowledge to the reader, and 
to produce ın his mind impressions which are not too 
e the actual facts. It is, of course, this last self- 
imposed condition which makes the writing of these 
books so difficult. 

(1) Of the first three books on the list above, we 
think that “ Electricity and the Structure of Matter ” 
by Mr. Southerns is the most successful. Mr. Southerns 
has selected his material well, and: shows, in his treat- 
ment of it, a light and deft touch. He possesses a fine 
sense of showmanship, which in the illustration where 
the author’s pen pauses a moment to be X-rayed, rises 
almost to genius. He will probably find, however, that 
the X-ray installation figured in the frontispiece will 
work more satisfactorily if he connects in the condenser 
The book is most attractively illustrated and produced, 
and can, be recommended wgrmly to any reader in 
search of a pleasant and pot too profound account of 
modern electricaé science.” 

(2) In comparison “The Story ofeElectricity ” by 
W. F. F. Shearcroft is dull, and in spite of its dull- 
ness is distinctly less informative than the preceding 
volume. To attempt to deal with relativity in five 
small pages, and with the quantum theory in three, is 
asking for trouble. With the author’s obvious desire 
to illustrate the nature and methods of seientific 
progress by a history of one of the sciences we have 
every sympathy. An excellent book thight be written 
on these lines. It is not, however, a thesis which can 
te adequately developed,in 62 pages of text. 


d 


JANUARY 2, 1926] 


NATURE . 9 





(3) “ Readable School Electricity ” stands on a some- 
what different footing from the two volumes already 
noticed, as it proclaims itself as being specifically,a 
school book, one*af the newer type based on the thesis 
that the object of a school book should be to stimulate 
the interest of the beginner, in the hope that, when his 
interest is stimulated, he will himself demand to be 
taught the grammar of the subject, so n&cessary to any 
true knowledge, but at the same time inevitably 50 
dull, This is a thesis on which school masters and 
university teachers are apt to hold divergent views. 
The author of the present volume is not an extreme 
„supporter of the thesis, and though the book deals 
mainly with applications of electricity, it 1s by no® 
means entirely superficial, and there are scholarly 
touches which are most welcome in a school book oh 
science. ; 

(4) and (5) If any justification is possible for including 
in one and the same notice the tolumes we have just 
dealt with and the two that remain for review, it must 
be that whereas the former represent a fair average of 
what popular science is, and perhaps must be at the 
present time, the latter are bright and shining examples 
of what it may become when a true interest in science 
for its own sake, and a real-appreciation of its aims and” 
discoveries, have become more general than they are 
as yet. The fact that Dr. Millikan’s classic “ The 
Electron,” after running through nine impressions in 
eight years, has now reached a second edition, of which 
the copy for review is part of a second impression, would, 
however, seem to give grounds for hope that this 
educated public is not even now so small a8 we might, 
in atrabiliar moments, be inclined to believe; and will, 
we hope, encourage authors and publishers to give us 
more books of the same stamp. To praise such a book 
as “ The Electron ” is superfluous. Dr. Millikan is well 
known to be as skilful With his pen as ın his laboratory. 
We need only add that the new edition contains fresh 
matter which brings his account of his subject well 
up-to-date, and readers of the first edition will certainly 
wish to see it. o . 

Prof. Chwolson’s scholarly “volume “ Die Evolution 
des Geistes der Physik 1873-1923” raises questions far 
too complex to Be dealt with at the tail end of an omni- 
bus review. He has been a close and not unfriendly 
observer and critic of the progress of physics*throughout 
the period with which he deals. He believes that the 
last fifty years have seen not merely a growth in the 
content, but also a change in the spirit of the subject, 
which ft is the object of his book to demonstrate The 
book is thus more than a résumé—it 1s a criticism, and 
to a science suffering somewhat from a surfeit of its 
own discoveries, and inclined a little, perhaps, towards 
swelled-headedness, a friendky dose of cold water may 
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be not merely salutary but, even welcome. Many 
students who have profited from Prof Chwolson’s 
monumental text-book will at least be glad to bave his 
matured opinion of what they have done with their 
instruction. We should welcome an, Englfsh editipn , 
of this thoughtful little book. Should some «kindly 
publisher be willing to increase our indebtedness to 
himself by placifg an English version on his list, we 
hope he will not be misled by the title of this article 
into classifying it as popular science. 


Physico-Chemical Problems of the Cell. 


La cinétique du développement: multiplication cellulare 
et croissance. Par Dr. E. Fauré-Fremiet. (Les pro- 
blémes biologiques.) Pp. vuit+336. (Paris: Les 
Presses universitaires de France, 1925.) 35 francs. 


S its title indicates, this book deals with the prob? 
lems of development from the point of view of 
changes in the energy potential and the physico-chemical 
constitution of the anımal organism A very wide field 
is covered embracing the experimental aspects of 
embryology and cytology, and the very numerous and 
various facts presented are, by the method of treatment, 
welded into one consistent whale. Apart from its 
originahty of outlook, the bqpk is undoubtedly of great 
value to all experimental biologists merely as a work of 
reference. The authors solutio of the problerh of 
what to om:t will probably, in the main, meet with 
approval. It is at first sight strange to dismiss in a 


short footnote (p. 114) the evidence for tBe permanency | 


of the chromosomes, but as information on this point 1s 
readily available in numerous text-books, the author has 
perhaps chosen wisely in omitting it here. The omission 
of any discussion on regeneration, with the exception of 
a short account of the healing of wounds, is more to be 
regretted. The problems of regeneration and those of 
development are undoubtedly closely allied, and the 
scattered facts and theories of regeneration could well 
bear such a critical review as the author has, in this 
book, bestowed upon other problems 

The first three chapters deal, broadly speaking, with 
the physico-chemical constitution of the cell, and the® 
changes therein, turing growth and division, and to a 
large extent may be said to be based on Zwaardemaker’s 
conception of the application of the phase rule to the, 
ptoblem of protoplasmic structure. The aushor admits 
frankly that in the present state of our knowledge the 
application of this rule can be only tentative. This 
conception has been used with admirable discretion, and 
perhaps its main virtue 1s that,it has enabled the author 
to link together in one connected and extremely inter- 
esting «whole the very considerabke number of facts and 
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theories here presented. Perhaps too much mystery is 
- made of the nucleus-cytoplasm volume relationship ; 
the discussion of this would have béen greatly simplified 
by beginning from the obvious consideration that 
materials for nuclear growth can only reach the nucleus 
* by first, passing thrdugh the cyfoplasm. Indeed, it may 
be regarded af certain that the raw food materials of the 
cell are not available for use by the tucleus until they 
have been very considerably altered by the cytoplasm. 
Obviously, then, after division of a cell there must be a 
Isg in the rate of growth of the nucleus of the daughter 
cell as compared with its cytoplasm, since, except for 
the possible persistence of small quantities of nuclear 
“food” in the cytoplasm of the daughttr cell, the 
nucleus has to wait for its supplies of food material until 
these are elaborated by the cytoplasm. Many, though 
not all, of the various changes in the nucleus-cytoplasm 
volume relationship are explicable in this simple 
manner. ‘A minor point of criticism in this chapter is 
that the table given on p. 90 is by no means ‘clear until 
reference is made to the footnote on p. 92. As it stands, 
the table will be taken to show the number of cells 
developing from a fertilised Strongylocentrotus egg in a 
iven time at various temperatures, and proves little 
beyond the obvioðs fact that at low temperatures 
development is less rapid. The comparison intended is 
between larve of the same degree of morphological 
. evolution reared at various temperatures, and shows 
that at low temperatyres the larve contain fewer cells 
and relatively larger nuclei than larve of an equah 
degree of morphological differentiation reared at higher 
temperatures.” 
Chapter 4 deals with the very difficult subject of 
energy transformations during embryonic development. 
This chapter suffers somewhat from a plethora of cold 


facts, and is apt to leave the non-specialist with no very ` 


clear ideas on the subject. The blame for this may 
perbaps with more justice be laid on the subject than on 
the author, as the study of the energetics of develop- 
ment has as yet scarcely emerged from the chaos and 
multiplicity of disconnected facts which is the neces- 
sary but unpleasant beginning of most sciences. The 
remaining three chapters deal respectively with growth 
ein metazoa, multiplication of Protozoa, and growth in 
tissue cultures. The chapter on Protozoa is, of three 
good chapters, the best, ‘and provides a most excellent 
¿summary of its Set In the chapter on tissue 
culture, the author is to be congratulated on having 
included such things as the healing of wounds and the 
growth of grafts, and on having shown the relationship 
of these phenomena with those of tissue culture sensu 
stricto. i 
The mathematical treatment adopted in many places, 


throughout the book will be regarded by the: non-wathe- 


* NO. 2931, VOL. 117] ., 


NATURE | 


[JANUARY 2, 1926 





matical biologist as a painful necessity, andto such may 
give some little diffculty. In some of the tables of 
figures the author has omitted to state the units to 
which his figures refer. Though refefence to the con- 
text usually clears up this point with little difficulty, the 
omission is none the less annoying. « But, whatever 
minor faults this volume may contain, it is not only a 
fine work of reftrence, but also has in an eminent degree 
the still higher excellence of originating fresh ideas, 
suggesting new experiments, and fortifying that modern 
conception of biological inquiry the adherents of which 
are striving little by little, with progress however slow 
and doubtful, towards the ultimate goal of raising 
Dialogy to the rank of an exact science ; of explaining 
vital” processes ın terms of physical and chemical 
wits. J. G. H. F. 





The Ameri¢an Coal Commission. 


What the Coal Commission Found: an Authoritatve 
Digest and Summary of ths Facts about Coal. By 
Staff Members. Edited by Edward Eyre, Hunt, 
F. G Tryon, and Joseph H. Willits. (Human 

, Relations Series.) Pp. 416. . (Baltimore, Md. : 
Williams and Wilkins Co.; London: Bailliére, 
Tindall and Cox, 1925.) ass. net. ‘ 


HE need for a careful study of the many difficult 
problems presented by the coal industry led to 
the appointment towards the end of 1922 of the United 
States Coal Commission, which continued to function 
for eleven months, during which time it spent about 
120,000}. and employed at one time more than 500 
persons. The very voluminous records and findings of 
the Commission have been conveniently condensed in 
the present volume of a little more than 400 pages, in, 
which are collected together the important portions in 
an eminently readable form. Its appearance at the 
present moment is particularly important in view ‘of 
the fact that we, too, have a Coal Commission now 
sitting for the purpose of Studying the same industry 
in Great Britain, and thg findings of the American 
Commission will Sssuredly afford some useful guidance, 
though it ‘is obvious that the probl@ms in‘ the two 
countries are in many respects widely different. 

In the United States the essential problem is how 
to ensure an uninterrupted supply of coal to the 
industries and the people generally ; in Great Britain 
the problem is how to bring down the cost of produc- 
tion of coal to such a level as to enable British c8llierres 
to compete successfully ,in the world’s markets 
America is to some extent indifferent to the cost 
gf sproduction, because America is a self-contained 
country, producing within its own borders everything 
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that is needed for the nation’s well-being. In Great 
Britain, on the other hand, the cost of production is 
the dominating factor, because it is only by means of 
coal produced sufficiently cheaply to enable it and fhe 
various articles, ‘for the manufacture of which it is 
indispensable, to be sold at competitive prices in the 
markets of the world. 

In spite of this wide divergence in the character of 
the problems, ‘it becomes evident upon investigation 
that the underlying causes which have given rise to 
them are very similar. The findings of the American 
Coal Commission are therefore not without their value 
for British investigators. It must, however, be pointed 
out that the American Commission has been careful 
to distinguish between bituminous coal and anthracite, 
and that ıt is only the former portion of the subjact 
that finds any counterpart in Great Britain. Perhaps 
the most interesting sentence in the book is the record 
of the finding of the Commissign that there is “no 


reason to believe that a dependable supply of coal at. 


a reasonable price 1s inconsistent with reasonable con- 
ditions of life and citizenship for the miners, or with 
a reasonable return on judicious investments.” In 
order to attain this most desirable consummation a 
number of recommendations were made, though it 
appears to have been fully recognised that, in the words 
of John Hays Hammond, who contnbutes a foreword 
to the volume, “ There is no easy panacea for the 
troubled industry.” 

The most important recommendations were those 
addressed to the industry itself, and these include the 
development and efficient application of mechanical 
devices to replace hand loading, better control and 
co-ordination of underground operations, standardisa- 
tion and co-ordination of the work of the individual 
mine-worker, standardisation of details of construction 
and dimensions of all mine equipment. In respect of 
Government action, the recommendations are mainly 
negative ; thus compulsory arbitration and nationalisa- 
tion of the mines were not recommended. Curiously 
enough, the British wage agreement, the termination 
of which has precipitated our coal crisis, comes in for 
approval. Finally, the fact ıs stressed that this is not 
a question to be fought out between the colliery owners 
and the coal miners alone, but that the public is vitally 
interested, and this last statement is even more pro- 
foundly true in Great Britain than in the United States. 
Hence comes the need for the public to receive authentic 
and unbiassed information on all matters concerning 
the ceal industry, so that “ guided by facts rather 
than rumours, by information rather than prejudice, 
the people will be able to exercise wisely the powers of 
the Government over this type of private business.” 

e H. Lovis.” 
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-Our Bookshelf. 

(1) Laboratory Manual in General and P&thogentc Bac- 
teriology and Intmunity. By Prof. Veranus Alva 
Moore and Prof. William Arthur Hagan. Pp. xi+ 
252. (Boston, New York and London, Ginn and œ 
Co., 1925.) 8s. 6d. net. oe ee 

(2) Bacteriology : a Text Bbok on Fundamentals. By 
Prof. Stanley Thomas. Pp xiit+azor. (New York: 
McGraw-Hill Book Co., Inc.; London: McGraw-Hill 
Publishing Co , Ltd, 1925.) 12s. 6d. net. 

(x) Tæ first of these books is intended to be a labora- 

tory guide on bacteriology for veterinary students. , dt 

consists of practical exercises, and at the end’ of each 
exercise is a series of questions. The latter seem 
uniformly to have little or no bearing on the particular 
exercise. Thus Exercise No. vii. is headed “ Making 
plate cultures: the Gram stain,” but ıt contains no 
information about the Gram stain. Nevertheless, the 
student is asked the question at the end of the exercise, 

“What is the function of the iodine solution in the 

Gram technic?” „The only answer to this question 

which we can find m the book is given in Exercise vit, 

in which it is stated that “little is known of the chemical 
process involved in the Gram stain.” This kind of 
sample has not been particularly selected. It occurs 
more or less throughout the book. English examiners 


would not cordially accept an answer like this pong aT 


candidate. 

(2) The second book is by Stafley Thomas, who is 
associate professor of bactenology in Lehigh University, 
Bethlehem, Pa. It is a general account of bacteria and 
their actions. It is well watten, covers a good deal of 
ground, and is for the most part accurate. The 
author’s statements on the history of bacterfblogy 
require correction, and his chapters on pathogenic 
bacteria indicate that he is not so much at home with 
them as when he deals with bacteriolpgy applied to 
public health. 


The Strength of Materials : a Treatise on the Theory of 
Stress Calculations, for Engineers. By John Case. 
Pp. viii+ 558. (London: Edward Arnold and Co., 
1925.) 305. net. 

Tue book under notice differs somewhat in 1ts purpose 
from the usual text-books on the subject, in that little 
space is given to discussion of the physical properties of 
materials or to experimental work. On this account 
the author’s sub-title, “ The Theory of Stress Calcula- 
tions,” is perhaps more appropriate, expressing more 
correctly the scope of the work. The sequence adopted 
for the various branches of the subject, is open to 
criticism, but the theoretical treatments covering q 
wide range of problems of real importance to the 
engineer are very complete, except in some of the more 
advanced portions of the work, as for example in the 
accgunt given of the torsion of non-circular shafts, 
where the results of-the theory are stated gnly. 

In the later portion of the book a treatment is given 
of the temperature stresses in thick cylinders, and in 
view of its importance, the more gen®ral problem of the 
stresses in cylinders and discs due to any concentric 
temperature distribution, on, the lines of Prof. C. H. 
Lees’ work, might well have been included as ıt presents 
no great difficulties. A good abyidged account of Prof. 
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C. E. Inglis’s work on ‘the transverse oscillations of 
beams 18 givep, but the chapter on the whirling of shafts 
is scarcely satisfactory, as no accqunt of this subject 
in a modern’ treatise can be so considered which omits 
to take accownt of the general question of the stability 
ot the motion and the factors which govern it. The 
Whole is none fhe less g wtlcome contribution to 
engineering lierature. The numerous references to 
various authorities contafned in the otes are not 
the least valuable feature of the book, and, in addition 
to sets of good examples at the ends of the chapters, a 
large variety of interesting and instructive practical 
examples are worked out in the text. E. H. L. 


Arr Ministry : Metedrological Office. The Weather Map: 
an Introduction to Modern Meteorology. By Sir 
Napier Shaw. (Published by Authority of the 
Meteorological Committee.) Sixth issue. (M.O. 
2251.) Pp x12 + 8 plates + 8 charts. (London: 
H.M. Stationery Office, 1925.) 1s. 3d net. 


Tuts publication was first issued in 1916 for the benefit 
primarily of those who were making use of meteorology 
wh the War. The work has naturally grown, although 
only slight alterations are made in the present issue. 
A note on visibility has been added. The book 1s of the 
highest possible value to those who wish to obtain an 
intelligent interest in the weather and its numerous 
.. and complicated ahanges. The author, who has done 
~ much to place meteorology in its present position among 
the sciences, has achfeved an ummense success in placing 
modern meteorology gp thoroughly and so simply before 
his readers. With the extensive broadcasting of the 
weather forecasts, many &re wishful of obtaining an 
intelligent insight into the construction of the weather 
map‘and the weather ghanges indicated. The sequence 
of the weather is dealt with, and simple types are given 
showing the influence of time on changes of weather, 
winds, temperature, and pressure. ‘Tables and maps 
e are given for the reduction of the observations and 
show the average or normal conditions of the several 
elements for the whole or any part of the British Islands. 
A cha) apter is given on the upper air; it 1s stated that the 
world’s height record in an aeroplane i is 39,587 feet, 
achieved by M Callizo on October 10, 1924, at Vila- 
coublay near Paris. The highest mountain climb was 
achiéved by the climbing party on Mount Everest, 
seen on June 8, 1924, at a height of 28,230 feet. -The 
ballon-sonde has enabled temperature observations to 
the height of 22 miles, and on many occasions up to 
12 miles. 


(1) The Nep Matriculation Geometry. By A. G. Crack- 

. nell and G. F. Perrott. Pp. x+303. (London: 
University Tutorial Press, Ltd., 192 a 3 

(2) A School Geometry om“ New Sequence 5 Lines. By 
W. M. Baker and A. A. Bourne. (Cambridge Mathe- 
matical Seres.) Pp. vilit+307. (London: G.eBell 
and Song, Ltd., 1925.) Books-1-3, 2s. 6d. ; Books 
I-5, 45. 

THE teachers whp objected to the introduction of a 
‘new sequence” in geometry on the grounds that it 

would merely mean the exchange of Euclid’s yoke for 

another scarcely less objeetionable, have evidently some 

justification for their fears. Both these books give no 

less than 120 propositions to cover the substance of 
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“where the marine Trias is developed 


Euclid Í -IV , in addition to which the former dismisses 
similar figures in 10 pages, and the latter deals ade- 
quately with the propositions of Euclid VI. and XI. 
Surely some of these 120 propositions could with 
e be treated as riders or, ateany rate, a clear 
distinction should be made between propositions which 


| the pupil is supposed to reproduce and those he 1s 
‘merely asked to understand. 


It is interestyng to note that the method of super- 
position flourishes as if nothing had been said to its 
detriment during the past twenty years. 

The riders in both books are good and numerous, but 
in “ The New Matriculation Geometry ” the bulk of 
them are collected together at the end of the book. 


ftitfossisen: em Hilfsbuch sum Bestimmen von 
Versteinerungen bei geologischen Arbeiten in der 
Sammlung und im Felde. H egeben von 
*Georg Girich. Vierte Lieferung: Leitfossilien der 
Trias Wirbellose Tiere und Kalkalgen, von C. 
Diener. Pp.u+1r8+28Tafeln (Berlin: Gebrider 
Borntraeger, 1925 ), 24 gold marks. 


Tue publication of this useful work on characteristic 
fossils has extended over a long period. Part r 
Cambrian and Silurian) was issued in 1908; part 2 
evonian) in 1909 ; part 3 (Carbomferous and Perman) 
in 1923. The portion recently published deals with 
the invertebrates and calcareous alge of the marine 
Trias, and has the inestimable advantages of being 
the work of Prof. C. Diener, whose researches on Triassic 
cephalopods are known to all geologists and palæ- . 
ontologists. The treatment of the subject is strictly 
systematic ; in each group of fossils the characters of 
the families and genera are given, with notes on some 
of the important species. The work is illustrated by 
numerous figures, mainly copied from the memoirs of 
recognised authorities, but those of the calcareous 
are from original drawings by Dr Julius Pia. Short 
but useful ‘bibl Taphies are given for each group of 
fossils. The ene concludes with tables showing the 
stratigraphical divisions, and the ranges of the character- 
istic fossils, in all the principal regions of the world 
It is to be 
regretted that this part, like parts 1 and a, is without 
an index. 


The Mathematical Theory of Electricity and Magnetism. 
By Dr. J. H. Jeans. Fifth edition. Pp. vii+ 
652. (Cambrdge: At the University Press, 1925.) 
21s. net. 


Tue fifth edition of an established text-book calls for 
little comment. The pr€vious edition was marked by 
the introduction of a new chapter on the theory of 
relativity. .The present volume has yet another new 
chapter on “The Electrical Structure of Matter,” . 
intended as an introduction to the quantum theory. 
It seems rather sad that this new chapter should have 
to confess that some of the conclusions in the earher 
part of the book—as to the radiation of en feom an 
accelerated electron—are ın contradiction with modern 
knowledge, and that the whole theory which led to 
those conclusions is n need of amendment , but such 
ig the history of science The chapter will ‘admirably 
serve its purpose of leading up to modern theory. 


JANUARY 2, 1926] 


NATURE . 


13 °’ 





. Letters to the Editor. 


[The Editor does not hold himself responsible for 
opinions ssed by his correspondents. Neither 
can he to return, nor to correspond wth 
the writers ofe rejected manuscripts intended for 
this or any other part of NATURE. No notice is 
taken of anonymous comununications. | 


* Transmutation of Elements. 
A Transrputation of Lead (First Method). 
Sce the publication of my letter in NATURE of 
October 25, 1924, on the transformation of elements, 
I have continued the experiments in collaborahon 


with Dr. A. Karssen. 
The quartz lead-lamp, after being altered several 


times, was finally given the follo definite con- 
struction (Fig. 1). The two legs are tu wards, s 
and the lower ends of one of the steel el es, one 


of which is provided with a piece 
of carbon, are ground to a fight 
joint into the legs, so that they _ 
can serve as cocks. The electrodes 
are connected with the legs of the 
lamp in a completely air-tight 
manner without the use of mer- 
cury. This lamp, containing, of 
course, also a Tage v , 18 
mounted on a stand provided 
with a wide copper tube with a 
se ir am be to keep the 
lead’in the lamp in a molten 
condition. ' 

Further, the lamp is provided 
with two other copper tu con- 
nected with a conduit pipe from 
the compressed air supply to cool 
DRE of the lamp which are 
heated too highly by the electric 
arc. 

Iņ our experıments we had to 
consider the possibility of the 
transformation of lead into mer- 
cpry, which makes it desirable, of 
course, to avoid the use of a mer- 
cury air-pump and a mercury 
manometer. erefore, the lamp 
initially was evacuated by a care- 
fully cleaned metallic pump, connected with two U- 
tubes, placed in liquid ais, and finally with a large vessel 
filled with coconut charcoal, also cooled in liquid air, 
by which method a high vacuum could be obtained. 

not working in vacuum the pressure was measured 
by a glass spring manometer provided with a cali- 
brated scale. Working under pressure, the connemon 
with the coconut charéoal vessel was broken, and 
pure ny on was admitted. 

It is evident that in resd&rches sugh as are men- 
tioned here, the material L's must be as pure as 
possible. “The firtn of Kahlbaufm was so kind as to pre- 
pare for us an extra pure preparation of lead with the 
utmost care to prevent every contamination, especi- 
ally by mercury vapour. ` In this tion neither 
mercury nor thallium could be detected analytically. 

The quartz parts of the lead lamp were pleated b 
a solution of potassium dichromate and nitric aad, 
then steamed, and then finally heated to redness in a 
currenteof dred ar. The metallic of the lamp, 
made of steel, after cleaning were heated to redness 
and the carbon valve underwent exactly the same 
treatment. AW these materials, examined spectro- 
scopically, wers shown to be 
mer and thallium. ' 

The method. of investigation used by us was as 
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compleisiy fres from 


ae 
follows : After filling the storage vessel, the lamp and 
the lead were h in high vacuum to redness. The 
lead oxide being dissociated, the liquid®lead was as 
brilliant as mercurye Then the lead was brought into 
the lamp, and after ignition the spectrum was oren 
at 25 volt and 36 amp, by a Hilger quartz-spectro- 
grap Farther, the 8 of a quarts mercury 
was observed, an 

-that to facilitate comparisbn, the diffgrent spectra 
were adjacent. Thus we obtained the spectrum of 
the lead m its’ mitial state. After that we burned 
the lamp at 40 amp. and: +80 volt for ro hours. 
After having done this the lead was poured into the 
storage vessel to obtain thorough mixing; the lead 
was then brought into the lamp , and after 
ignition the spectrum was observed at 25 volt“and 36 
amp. The result was that, whilst initially the lead 
showed only very weakly the mercury line 

2536 in the ultra-violet, after ro ee burning the 


strongest mercury lines had appeared in the visible 








as well as in the ultra-violet part of the spectrum, 
and also the most characteristic thallium line, 
indicating a transmutation of lead into mercury and 

Since our experiments showed that a high current 
density is very favourable to this transformation, we 
used currents up to 60 amp., but that seemed to be 
dangerous, because only by intensive air cooling could 
melting of the quartz-lamp be prevented. 

We thonght it better, therefore, to change our 
method a little, by applying not a continuous elec- 

o 


trical current but 
Therefore, the lead ee the delivery tube with 
‘gas burners, and the cables amd cooling tubes, were 
all mounted on the same stand, turning on a hor- 


zontaa axle, 


mechanical arrangement as shown ın Fig. Iga current 
of high density was breaking and making. At make 
the current was 60-100 amp., and since the last con- 


tact ıs made by a very thin ut ofeliquid lead, the 
cutrent density on the moment of breaking the current 
will be exceedingly high. This method was very 
successful. Since at the places where sparks are 
emitted a black, film appears, ıt was n before 
observing the spectrum to clean the quartz tube as 
well as*posspble by burning the p half an hour 

es s bd 

g A2 


also the seah in such a why® 


high current densities. ° 


While the lamp was kept oscillating by a e 
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continuously. After that the lead was poured into 
the storage vessel and then again into the lamp, as 
already mefitioned, the spectra obtamed now 
showed a much stronger transmutation, and after 
94 hours’ sparking all mercury lines, even the very 
weak ones, Were present. 

gi course, was to see what the result 


ur p 
vA ofinuing our txperiments a very lo 
time. “In thig case, however, we met a ot dike 
culty, since the quarts became corgoded strongly 


by the lead, forming a film of lead-siticate, blackened 
by silicon. : 

To make us independent of the formation of this 
film, at the place where the arc in the lamp is formed 
quartz tube (observation tube) of 15 cm. length and 


. 





Fia. E Specia of bead Wirk compirlion of mercury, the upper spectrum In each case bemg,that of mercury. 
(Some of Sry Bint foes k 


ing; 2E, after r2 hour 
hour sparking. i 

We see in photograph 2B, the green and the indigo 
mercury lne, and some lines ın the ultra-violet have 
alfeady a . The line 2536 is strongest. The 
double yellow mercury line is not*yet present. In 
2C more mercury lines have appeared, and the lines 
already present in 2B have become much stronger. 
The double yellow m line has ‘also appeared, 
In 2D and 28 the mercury lines are distinctly promi- 
nent over the*lead lines in the lead . To 
make the results as convincing as posdible the time of 
exposure in photographing the le#d spectra was 20 
minutes in the case of za and 2B, 15 minutesin the case 
of 2c and 2D, and 10 minutes in thecaseof2z. Finally, 


sparking; and 2F,, after 39 


have not appeared in the reproduction.) 


. 


8 mm. diameter was sealed, the upper end of which 
was provided with a flat bottom. $ 

The light of the arc ing through the unattacked 

uartz-bottom, ref by a nickel mirror, was 

ted to the quartz- ph. Fig. 1 shows 

the observation tube and the nickel mirror. By this 

means the transmutation can be studied so long as 
the lamp stands. 

Fig. 2 shows the results. The mercury spectrum is 
in each case placed aboye the lead Fig. 24 
shows the mercury spectrum at the top, and at the 
bottom the spectrum of the extra pure lead jp the 
initial state. It is seen that this lead preparation is 
very pur®: the lead spectrum does not contain 
mere lines. The negative being always a little 
more distinct the pruts shows a very weak 
indication of thé mercury line 2536, that is, the line 
which always appears in our e ents first. 

Burning and sparking we obtained successively the 
Feld RAE reprodu above as Fig. 2. 2B was 
after umg half an hour at high curreħt density ; 
ac, after 2} hour sparking; 2p, after 8} hour, spark- 
e 
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in the case of 2F, the pore was only 3 minutes, 
and now we see that the lead lines in the ener 
of the spectrum have disappeared, and in the ultra- 
violet lead lines have weakened. The m 
lines, however, are very distinct along the whole 
spectrum. ° 

This, however, does not yet prove the transmuta- 
tion to be strong, as “t is known that a relatively 


small quantity of mercury can cause the To 
of another element to disappear. But at all events 
our show in a very convincing way the 


transmutation of lead into mercury. As to the 
thallium lines, it is very remarkable that these lines 
appear only if the spectrum 1s photographed directly, 

t is to say, not using the observation tube, but 
pointing the fight emi by the lamp directly to the 
quartz - spectrograph. This seems to be connected 
with the fact that thallium, like lead, is taken up by 
the quartz. So we state that the formation of a film 
of lead silicate results in a stronger lead trum if 
ebeserved directly. This phenomenon will be referred 
to in another place. . 
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A Transmutation of Lead (Second Method). 


‘After having shown the transmutation of lead by 
the method mentioned above, we applied another very 
successful sparking method. Extra pure lead supped 
by Kahlbaum was heated ‘in a quartz tube up fp ebout 
800° for an hour, whilst a current of pure nitrogen was 
bubbled through. We thus obtained a lead prepara- 
tion compara erWitli tie lead dn ‘ony dead Jam , in 
which ıt was heated to this tem ture in a high 
vacuum From the lead obtained it this way, two 
lead electrodes Of 14 mm. diameter weremade Between 
these electrodes, mounted vertically at a distance of 
about 4 mm. apart in a vessel with a liquid dielectric, 


sparks at a voltage of 100,000 volt and 2 milliamperes 
were sent through the liquid for 12 hours 
The dispe lead was partly at the bottom and 


y in colloidal solution. e fine lead at the 
ttom of the vessel was collected, washed succes% 
ively in pure benzene, alcohol, and ether, and finally 
dred in a desiccator. The metal in the colloidal 
solution was converted into nitrate by treating the 
liquid with pure mitric acid at 100°. 

After evaporating the aqueous solution on a water 
bath, the nitrate was pl in a desiccator. 

Both substances were examised. The method of 
analyms was substantially a method of Jannash (Z. 
ve ae Chemts, 12, 143 (1900))}, as m ed by us. 

ercury eventually present is driven out by heating 
in a current of air and condensed in a glass capillary. 
Then iodine vapour is conducted over ıt, forming with 
mercury the red modification of the compound Hgl,. 
This extremely sensitive reaction, 1f applied to the 
electrodes as prepared by us from the extra pure 
Kahlbaum lead, showed that these electrodes were 
completely free from mercury, but the dispersed lead 
obtained by sparking ın the circumstances mentioned 
showed a very distinct mercury reaction. 

Consequently, also by this second method, the 
transmutation of lead into mercury could be realised. 

Whether thallium 1s also formed is bemg examined. 

Both methods mentioned above will be applied soon 
to bismuth, thallium, and other elements to be con- 
sidered here : 
` In another letter we propose to give the results of 
the quantitative analyses and some theoretical 
considerations. A. SMITS. 

Laboratory of General and Inorganic Chemistry, 

University of Amsterdam, 
November 29. 





Selective Action of Polarised Light upon 
Starch Grains. 


Tax letter of Prof. E. C. C. Baly and Dr E. S. 
Semmens in Narure of December 5, p 81%, on the 
selective chemical action of polansed light upon starch 
grains seems to me to raise a question of fundamental 
importance for gptics Is it possible to reconcile such 
an action with received views about the kinematic 
relations of polarised light ? 

Let us begin by considering a case wherp difficulty 
does not arise. ly and Semmens refér to Padoa’s 
observation that “ crystals of o-nitrobenzaldehyde are 
selectively decomposed by polansed light, provided 
thai the crystals are corr ortenied to the plane of 

larisaiion’’ (my italics). I have not had the oppor- 

ty ®f consulting Padoa’s paper, and know nothi 
of the details; but there is no obvious a priori reason 
why such an action should not occur: for the mole- 
cules in the are all sumilarly onented, and may 
well be less able to withstand a displacement in gag 
particular direction than in the perpendicular one. 

It 18 easy, however, to pass to a case where the 
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difficulty does arise. Suppose the crystal pulverised, 
and the ents shaken uf so as to We oriented at 
random. ey cannot now be all favourably oriented 
to the polarised beam. Some of them, en the other 
hand, will be more favourably onented to a beam 
larised at right angles to aeons eee 
were present, y would pjesama their 

effect. Wo cat Ee en ect contend T by 


simply removi , or, ın other words, using 
unpolansed light. It seem’ clear that in this case 
polarising the hght (with inevitable loss of half of the 


intensity) must dimimtsh the chemical action. The 
same Teasoning seems to apply with equal force to the 
case of the starch grains, assuming that these aye 
oriented at random. -°* 


Great caution is required in weighing any a priori | 


Teaso against what seems the result of direct 
observation. Both, however, involve the human 
element, and both are therefore lable to be wrong. 


RAYLEIGH. 
Ter. Place, Chelmsford, 
: ecember 14. 





Ir was with much interest that I read the letter 
relating to the action of polansed light on starch 
hydrol contributed to Nature of December 5 by 
Prof. y and Dr. Semmens. This letter, since the 
writers refer to a short “note” by myself in the 


Annals of Botany (July 1925), calls for a brief reply. 
Prof. Baty and g g: 


misapprehension. 
the possibility of the phenomenon occurring, but 
trustworthiness of the evidence påt fo by these 
authors in their paper (Proc. . Soc., 97 B, 250, 
1924). The fact that a large amount of evidence in 
favour of the occurrence of {his phenomenon may have 
been published by the authors or others elsewhere 
appears to me to be of great interest but quite inrele- 
vant in so far as objection is taken to the “ note ” for 
which I was r nable. For example, Weigert’s 
observations on the effect of latised. light on the 
a a plate do not mele me gny readier to 
lieve 
solution, after four hours’ exposure to pol light, 
as a result of hydrolysis will present the appearance 
shown in Fig. 3, Plate 12, in the paper cntiased. I 
am also y puzzled to understand why this 
Spurs, described ın the text as sho “ hydrolysis 
obtained with lght polarised by a Nicol prism,” 
was publshed, 1f ıt was not intended as evidence 
The “ complete disappearance of the grains ” I have 
not observed with potato starch even after some days 
in strong diastase solution: in my experience a kind 
of “ starch shell,” which does not give a blue colour 
with iodine, permsts obstinately. 

Since an experiment of my own is cited (which was 
additional to a repetition of any described by the 
authors) in which a gelatine film was used, I may 
perhaps point ont that the starch ins were resting * 
on the surface of, the gelatine, which was used merely 
as a convenient adhesive surface to prevent the grains 
from moving about, and that the polansed light 
reached the grains without passing previously through | 
the gelahne film. But I should regard any such 
experiments that give a negative result $s of little 
importance compared with one conclusive experiment 
of which the result was consistently positive: and 
no doubt Prof. Baly and Dr Semmens will a with 
me in’ this. The position remains unsatisfactory, 
however, until the reason {pr the negative result 
receives satisfactory explanation. 

As one who has suffered from the painful effects of 
traversing ip full sun snowfield$ in the Alps, I was 

e . . es 
. 


at potato starch grains in weak tase , 


emmens are, like myself, under 
I desired to calf in question, not 
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interested to learn that this effect was due to “ the 
well-known influence ọf°polarised light.” I do not 
feel, however, that an the form— 
“certain effects are 
snowfield—same of 


light is ised—th: 
° the effects gre due to the polarised | light ”—wil with- 


Mi 


¢ were freed from the two impurities b 


saad logical anabysis. 


Bedford Co ; 
* Regent’s k, N.W.x. . 


+ "W. NELSON Jonzs. 





The Occurrence of Dwi-Manganeee (At. No. 75) 
? +e in Manganese Salts. ` 
As the present wtiter is responsible for the polaro- 
graphic investigations of solutions containing dwi- 
manganese ie etter by DolejSek and Heyrovský, 
NATURE, 116, p. 782), he alone replies to the criticism 
of the above letter by Mr. A. N. Campbell (NATURE, 
116, p. 866). This criticism shows a misund d- 
ing of what the polarographic-electro-analysis. with 
the Seca mercury cathode really means. First 
of all, the present author’s potentials refer, as ex- 
stated, to the calomel—+fot absolute—rzero, 
and thus, of course, do not agree with those obtained 
by Mr. Campbell, since the present author’s special 
electrolytic method is based on an almost currentless 
reversible electrolysis which differs widely from 
ordinary electrolytic methods (see, for example, Tran. 


fr. Soc., 19, P. 692, 1924; Rec. Trav. Ch. Pays-Bgs, 44, 
<P 


r488, 1925). The over-voltage on the pure mercury 
cathode beads is sq large that h gen begins to be 
deposited from a deci-normal hydronic concentra- 
tion at — 1:20 v. fromthe calomel electrode (Rec. Trav. 
Ch. Pays-Bas., 44, p. 503, 1925), and at the acidity of 
the solutions used in the dwi- ese unvestiga- 
tions, at - 1-3 v. to —1-4 v., 4.8. far ind the point 
of deposition of element 75. Vanation of hydrion 
` concentration from ofr n to neutral solution produced 
no effect upon the “ 75 ” hump, neither was its sha 
or position affected by polarising the sulphate or the 
chloride. Soltions of manganese sulphate which 
means of the 
electrochemical deposition descri in the first 
letter showed no hump whatever before the deposition 
potential of manganese at ~ I 35 v. 
Solutions were further obtained by sub 


- volatile chlorides from a fraction rich in “ 75,” an 


these showed on polarograms the corresponding 
humps without any manganese in solution. The 
formation of manganese tetrachloride at the large 
mercury anode used in this method is out of the 
question, and it 1s equally impossible to superpose an 
alternating current with this delicate ement. 
Po of sodium sulphate have fre- 
quently: studied (Rec. Lc., p. 493, 600), and show the 
same fiat curve as thoee for sodium chloride, bromide 
and hydrokide. : 

: pun ees about 400 polarograms were obtained, by 
the author and five collaborators worlaing on three drffer- 
ent pieces of apparatus tm the dwi-manganese research, 
and checked by polarising solutions contaiming addi- 

etions of different metallic salts to ensure tha the 
new hump wes due to a metal not hitherto identified. 
Whenever this een a very peorien the L lines 
of element 75 invaria appear in the X-ray spectra 
obtained by V. Dolejiek, and the combination of the 

two methods is now used as a guide in the analytical 
enriching of the solutions in element 75. Finally, the 

“ 75 ” hump agrees well with the deposition potentials 

at the dropping mercury cathode ex for the 

triad 25, 43, and 75, since m all analogous examples 
the deposition potehtials of the metalg in a triad 
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of 
roduced by ht on crossing a 


_Heyrovaky’s “ dropping mercury cathode.” 


Vophus trifoliatus, Cunonia capensis) are 


become more positive by o-r v. too-2Vv. with increasing 
atomic weight. — 
For a better understanding of the above explana- 


tiogs Mr. Campbell is ref to the seventeen pa: 

dealing with this special electrolysis algsady published 
in English, and ade to the "Brauner jubilee 
number of the Rec. Trav. Ch. Pays-Bas, 44, pp. 


488-600. 
, J. Huvrovsxy: 
Institute for Physical Chemi A 
The Charles’ University, °, 
December 15. . 





' 


Mr. A. N. CAMPBELL in his letter to NATURE 
pa 12) questions the validity of Dolej&ek and 

eyrovsky’s conclusions (NATURE, Nov. 28) that 
the second “hump ” in their ese deposition 
curve is due to the presence of amounts of dwi- 
manganese, 

«In his letter Mr. Campbell assumes that the Czech 
authors used a platinum cathode, whereas it was 
As Mr. 
Campbell does not appear to be acquaimted with 
Prof. He y's a tus, I should like to direct 
his attention to an acconnt of it in the Brauner 
jubilee number of the Recueil des Travaux Chimtigues 


des Pays-Bas (May 1925). In his general introduction 
to a series o roche with this appen Prof. 
Heyrovský pointed out, with examples, that the 
method he used was capable of de impurities 
down to concentrations of ro-* gram-equivalents per 
jitre. This has not been controverted. ; 

DolejSek and Heyrovsky’s interpretation that the . 
“hump ” in thar manganese d ition curves was 
due to traces of dwi-manganese in '‘ pure ” manganese 
sulphate is supper by the isolation of the oxide 
of the new element from manganese sulphate and 
chloride by Mr. F. H. Loring and myself (Chem. 
News, Oct. 701 Nov. 27). By an entirely independent 
method we have been able to obtain about a gram of 
what we believe is fairly pure higher oxide of dwi- 
manganese. 

Prof. Heyrovaky’s “ m mercury cathode 
does not appear to have ved ın Great Britain the - 
attention it merits, although the writer of the section 
on general and physical chemistry in the Chemical 
Socety’s “ Annual Report,” 1924, mentions in con- 
nexion with it (p. 21) that there 1s no indication of 
a surface film being formed on it. This would 
invahdate Mr. Campbell’s contention. 

S GERALD DRUCE. 

December 14. 


The Plant as a Measuge of the Habitat. 


In NATURE of October. 31, p. 656, appen a note 
concerning the @lant as*a measure o e habitat, 
wherein reference to “The Phytometer Method in 
Ecology,” by Clements and Go. th, is made. 

The subject of the complexity of the individual 

plant as a recorder is Raie eE rS upon, and 

is expressed that probably it will be long ere 

ysical instruments can be dispensed with in plumb- 
the bilities of the environment 

As workers in phytometry have been com tively 
few, and are almost en American, it may be 
worth while to record ba A iefly indications as to 
the utility of the ph , obtained by me as the 
result of independent work. 

South African native tree (s.g. those of 
Ocotea bullata, Olinta cymosa, Olsa laurifoka, Platy- 
ing tested 
as phytometers, the gfowth and transpiration re- 
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sponses under both natural and artificially produced 
habitats receiving. initial attention. The results so 
far are distinctly favourable ‘to the use of the plant 
as habitat measure; a short and preliminary account 
18 to be publish€d ın the near future. For the forester, 
phytometric cultures, either free or under control, 
seem likely to prove valuable in returning information 
regarding tnes hatat as it impresses itself upon the 
plant, in throwing, light on practices and processes 
either detrimental or conducive to tke production of 
the optium yield from particular 1 ities, and in 
ee toe rear ae rie See ene an Re 


By many it is realised that the most elaborate 
measurement of the physical factors of the habitat 
by instrumental m usually does not even 
approxima e3 inform the inv tor as to the 
nature of that habitat as it influences the livıng plant 
itself. The plant 1s the truest measure of the effec 
of the complex produced by the integration of the 
several habitat factors. Provided that points of sugh 
importance as the careful selection of suitable ypa 

or pam, the employment of large numbers o 

uals so that abnormal ones can be eliminated, 
and the study of the several responses of the plant 
in conjunction with physical apparatus, receive careful 
attention ın the first instance, it does not seem too 
paar to believe that, with increased knowledge 
ot the behaviour of selected species, the phytometer 
of itself will give intelligible quantitative information 
as to the nature of the habitat. . 

The value of the phytometer for analyses of habitat 
A p E ec ec be as great 
as the study of grand subject is alluring.- 


Joun PEnLIS. 
‘Forest Research Station, ‘ 
Deepwalis, near Kn , South Africa, 
Novem ai. 





The Principal Series of the Copper Arc Spectrum. 
THE second pair of the principal series of the arc 
een eae el eee culated by Randall 
Asiro. Jow., 34, I, I91I) as 2025 73 and ete 
owland scale}. Kayser and R 
‘Handbuch der Spectroscopie,” vol. aE only 
one line at 2025 08 (I. A.), opine two lines ir this 
` have been photographed by Rubies (An. Soe. 
Y m, 15, 432, 1917), and their ote EN given 
owler’s Ri ies in Line S QB 202 
and 2024-11 sennbbly on the Rowland a 
Shenstone (Phi, Mag, 49, 951, 1925) in bis low 
voltage arc work found only one line and gives its 


as 202 

Recently in this labora tury photographs of the arc 
spectrum. a copper upder tee conditjons have 
been taken on sev graphs. 
The dispersion of ee Secu at A 2025 is 
approximately o-8 mm. per m unit. The 
exposures takeg varied fromer5 to 30 minutes. The 
current strength of the arc was 3 amperes on & 220 
volts circuit. ` 

When the middle of the arc was projected on the 
glt of the instrument, the 2024 line alone was 
recorded. When the whole image of the arc was 
posce, both lines were recorded: but the 2075 

e was shown at the poles only. In all photographs 
the 2024 line was shown reversed. A‘plate of 
eoe irora showed only 2025. This agrees with 

s spark work. 

Independent calculations were made from photo- 
graphs taken on three separate instruments: Inter- 
Sapte were taken from a EE formula 
on the lines 2043: 71, 2035 9 asbach, 
Kayser and Konen’s ‘ “Fiend ba de AE cert 
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vol 7): 
those of the 2 
were used. Thef 


The ae of the 2q25 line agreed to o-or and 
lne`to ooz. Schamann plates 
owing table contains our measure- 


ments, together with other known vane All wave- 
lengths are reduced to I. A. 
* TABLE I. ° 
s aoee tAn 
Randall (calculated) . 2024:33 2025: sge 327 
Ka and Runge To 2025-08R wa 
Rabies e3 202405 2025; Og ° 24I 
Shenstone 202 4°33 at 
Hasbach us 2025: 36 T 
Simeon and Dreblow 2024: 19R 2025°34 ` 281 
Our observed value of Ay, which is not expected +o 


be in error by more than 1-0, is notably 1e% than 
Randall's calculated value. 

From the results given above it is concluded that: 
the 2024 line is a true arc line, being reversible and 
iaga esent ın the centre, that the 2025 line 18 a spark 

e, and that therefore they do not constitute the 
second pair of the principal series. 


F. SEON. 
: E. S. DreBLow. 
` Research Laboratory, Adam er, Ltd., 
24 Rochester Place, Camden Road, 3 
London, N.W 1, 
November 19. 





The Action of Silica on Electrolytes. 


OwNG to absence from the laboratory during the 
summer, I have only recently been able to makg 
Sue reps on the effect of ailica on acids, 

Sige ee aria as described by Prof. Mukerjee in 
to Nature of August 29. The silicon 
teachers was added to wate in a silica dish and 
the mixture dialysed until the c resistance rose 
to 120,000 ohms. It wa% then dried at the air 
temperature without the use of any desiccating 
ent. I have been unable, however, to dete&t in 
this product the slightest adsorbing power for hydro- 
chloric acid. In his letter of April 4, Prof. Mukerjee 
gives figures from which I infer that he found that 
silica could take up more than 1 per cènt. by weight 
of hydrochloric acid. I used one gram of silita and * 
too c.c. of N/500 acid and shotld easily have detected 
the adsorption of leas than o ooo4 gram hi oric 
acid (i.s. 0-o4 per cent. by weight) by the conductance 
and pH measurements used ut not the slightest 
sign of removal of hydrochloric acid from solution 
was obtained 

I do not know whether Prof. Mukerjee has modified 
his views since A: 4, 28 in his last letter the only 
experimental evidence suggested is that it is easier 
to remove traces of h ric acid from silica by 
means of potassium nitrate solution than water. 
This is a very different matter from that which has 
been under ussion, and I will not take u 
with a consideration of the various ppasible ex- 
planations. I am only concerned with the direct, 
question as to whether or not pure silica can remove” 
acids -from solution, and I 
obtain any evidence that ıt if able to do ao. 

ee Se ee ee 
thes8 experiments: silica, prepared as above ande 
partially dehydrated, retains much moigfure (mine 
contained 20 per cent. after air drying for a week), 
which may dilute quite noticeably the solution to 
which it is added, and I have always corrected for 
this. The correction may be important in some cases, 
although ın- these experiments the quantities of 
reagents Bave been chosen so*that it is very small. 

A. F. JOSEPH. 
Wellcome Tropical Research Laboratories, 
Khartoum, November ro 
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e . The Evolution of the Stars. 
. : By J. H. Jeans, Sec. R.S. 


A year ago (NaTuRE, December 6, 1924) 


reasons wese given for sypposing that the source 
Sere E ove coed a Oe eae 
-of stellar mafter. Subsequent investiga tion 
that the same hypothesis can clear wp the fs ao 
stellar evolution and of the spectral changes of a star. 
In the early days of stellar py, the spec- 
trum of a star was believed to be an index to the star’s 
age. “eat the spectra of different types of stars 
showed lines of, say, b calcium, and titanium 
` oxide, was explained by the supposition that as a star 
aged, its composition changed, by transmutation of 
the chemical elements, fram hydrogen into calcium, 
from calcium into titanium oxide, and so on. We 
know better now; the researches of Saha and others 
have shown that a star’s spectrum is an index only to 
the temperature of.its surface. The solar spectrum 
shows calcium lines merely because the suns outer 
ee ee 
atoms are very active im bing and ré-emitting 
radiation; if the temperature of these layers were 
suddenly doubled, their spectrum ‘would consist mainly 


~ of hydrogen lines, while if the temperature were halved, 


the spectrum wofild be dominated by the titanium 
‘Oxide bands. The. various types of spectra might 
quite well be expressed merely as temperatures, except 
for some outstandity difficulties as to the correct 
calibration of the temgerature scale. “Thus the 
problem of explaining the spectral changes of a star 
Teduces to that of tracing out the sequence of 
temperatures assumed by its surface. 

When we attempt to interpret radiation in terms of 
the annihilation of matter, the first observational fact 
that confront$ us is that the radiations of the stars 

* are ndthing like proportional to their masses; for 
example, the very hot star V Pa radiates nearly 
Iooo ergs a second for each gram of its mass, the sun 
about a ae ond He cates nly ees Ce aban oe 
The transformation of matter into radiation clearly 
proceeds at very different rates in different bodies. 

Our first impulse is perhaps to conjecture that the 
rate of transformation may be expedited by high 
temperature. But considerations of stability are 
found to prohibit any substantial effect of this 
kind. We can see in a eral way that if a rise 
of temperature resulted m more rapid transforma- 
tion, then any slight local excess of generation of 
„energy, by\raising the temperature, would force a still 

ter excess generation of energy, and so on without 
emit. Precise mathemgtical investigation (Monthly 
Notices, R.A.S., October 1925, p. 914) shows that the 
„Observed stability af the stars permits of at mest a 


very slight jncrease of this rate of transformation with . 


temperature, and even this seems to be ruled out by 
physical considerations. Since matter is atomic, its 
annihilation mus? also be atomic, the annihilation ‘of 
the smallest unit, a proton and electron, producing 
00015 of energy. ,This will form one quantum 
of radiation of wave-length 1-3x10~# çm., which 
corresponds to a temperature of 7,500,000 million 
degrees. The temperature of a star's Inferior} some 
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ten or twenty million degrees, is perfectly insignificant 
by comparison, and must be deemed quite incapable 
of affecting the process of transformation either way, - 
at any rate by direct methods. We must roe 
suppose that matter is transformed into radiation’ by 
a spontaneous process, which proceeds, dike radioactive ° 
transformations, without any regard*to temperature or 
density. Newly generated radiation will have a wave- 
length of 1-3 x 10713 cm. or less, but will soon become 
‘softened’ by interaction with matter and will 
degenerate into ordinary temperature-radiation before 
jt bas travelled far through a star. Part ofthe 
radiation generated in astronomical bodies of very 
low density may, however, escape into space as 
“hard” radiation of wave-length of the order”of 
10713 cm.; this may be the origin of the highly 
penetrating radiation recently in ted by Millikan, 

“The great range of values of radiation per unit masa 
cannot, then, be to the variations in the physical 
conditions of different stars ; to account for it we have 
to suppose that stars consist of a mixture of different 
types of matter which radiate at -different rates, and 
that the proportions of the mixture ‘from one 
star to another. Those types of matter which radiate 
most energetically are, of course, also those which 
annihilate themselves most rapidly, and so are the 
first to disappear as the star old. A young star, 
containing a greater proportion of these types than 
an old star, ought to emit more radiation per unit mass. 
This is in actual fact observed to be the case, Our 
sun, then, radiates less energy per unit mass than 
V Puppis simply because itis seven million million 
years older, and in this interval the elements which 
are ible for most of the radiation from V Puppis 
have disappeared from the sun. ` : 

Since the process of transformation is a spontaneous 
one, it follows that if we know the composition of-a 
star at birth and the rate of transformation of each of 
its constituent types of matter; we can trace out the 
changes in its pee essa threughott its whole life ; 
the problem is si to that of tracing the changes 
of radioactivity in rocks. Knowing. the star’s con- 
stitution at each instant of its life, we can, of course, 
deduce its rate of emission of radiation. _ ~’ 

A mathematical study of the conditions of stellar 
equilibrium (Monthly Notiges, R.A.S., January, March, 
and June 1925) slows that the mass M, rate of emission 
E, and surface-temperasure T of a gpherical star in 
equilibrium are connected approximately by an 
equation of the form 


24 log E=G(M)+clog-T+ a constant, (x) > 
where ¢{M) is a function of the mass, which is roughly 
proportional to log M. 
~ If this equation’ were accurately instead of only 
approximately true, the problem of tracing € star's 
evolution would be very simple. Corresponding to 
any assumed composition of the star at birth we can, 
as we have just seen; trace out the sequence of changes- 
f the mass M and the emission E. At each instant 
the star will adjust itself‘so as to be in equilibrium by 

e 
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selecting a surface-temperature T such as to satisfy 
equation (1). The value of T given by this equation 
must accordingly determihe stars spectrum a 
every instant and the problem is solved. x 

It may seem almost incredible that the theoretical 
solution’ of the problem of stellar evolution should be 
so amazingly simple, yet such appears in actual fact 
to be the case, except for certain secondary complica- 


tions, five of which we now discuss. These secondary |. 


complications im incident and richness to the 
problem; it is use they intervene just where 
observation shows them to be needed, and because 








Leg T> 42 so a8 46 14 


Fra. 1.—The stars, which are those abown by Rossell in his in 
NATURE (August 8, 1925), are as follows’ 1, isd 7 
a eae 3 + & Capella ing ent rad i V popra BYC ; 
h 3 10, Litt > 1M, 13, & P lh ; 
A Sekine ae 18, Kruger 60. 


they give just the requisite modificatighs to the main 
solution, that we gan feel confidence in the latter. 

I. Equation (x) is based on the conception of a star’s 
interior put forward by the present writer in 1917, 
according to which the atoms are very largely dis- 
integrated, as a result of high temperature, into their 
constituent electrons and nuclei, these now playing 
the rôle of “ molecules ” in the quasi-gas of which the 
star is formed. If the ee giro were so high that 
every atom was completely disintegrated, equation 
(x1) would be strictly accurate, ¢ probably being equal 
to 2, the value given by Kramers’ and Eddington’s 
formuls for stellar opacity. Actual stars are not so 
hot as this, so that c is somewhat less than 2. For 
average stars like our sun the value of ¢ appears to be 
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still cooler stars ¢ may be 
e 





about unity, while for 
negative. ; . 

Now the investigation of the stars ,dynamical 
stability shows that a configuration is stable (within 
limits to be mentioned later) if ¢ is positiye, but is 
definitely unstable if c js negative, eA star becomes e 
unstable as soon as it has ed so far that ¢ becomes 
negative. H ; a wait 

The solution ef equation (1) may be exhibited 

ically as in Fig. x. In this diagram log T and 

TA log E (the star’s absolute magnitude) are taken as 
horizontal and vertical co-ordinates. Equation Ae 
gives a value of M corresponding to each pointe the 
diagram, so that each point represertts a configuration 
of equilibrium for a star. The hottest stars are to the 
left of this diagram, the coolest to the right ; the most 
luminous (which are also the most massive) are at the 
top, both mass and luminosity decreasing as we pass 
downwards. If c were strictly constant and positive, 
the curves along which M has constant values would 
be a series of parallel straight lines slanting upwards 
to the left. When the slight variations in ¢ are taken, 
into account, these lines run in the way shown by the 
thick lines in the diagram, the unstable parts for 
which c is negative being omitted. The thick curve 
on the right passes through the points at which ¢ 
changes from positive to negative and so marks the 
limit between stable and unstable tions. 


Every astronomer will at once grasp the mine 


of this curve and of the hole it makes in the range of 
stable configurations. In 1913 Hertzsprung showed 
that the M-type (or red) stgrs fall into two clearly 
divided classes—stars of high luminosity which he 
called giants on account of their great size (a large 
surface-area being necessary to Uischarge so much 
radiation), and stars of low luminosity, the dwarfs. 
Between these two groups of stars lay a great gulf. 
Later, Russell, Adams, and others showed that the gulf 
extends to other spectral types, probably up to dbout 
K4. The theoretical curve which bounds the region of 
instability in our diagram cannot be drawn with great 
accuracy, but there seems little room for doubt that it 
must coincide with the boundary of the gulf between 
the giants and dwarfs. If so, there is a very simple 
reason for this gulf; stars cannot exist inside it because 
they would be unstable. 

I. Every point of the diagram shown in Fig. 1 
represents an equilibrium configuration for a star; as 
a star’s evolution proceeds its representative point 
moves, and its evolutionary career can be recorded by 
a curve. On tracing out mathematically the pvolution 
of a typical star in the way, already explained, the 
evolutionary curve, is found to be roughly parabolic 
and oriented like the dotted curve POR in the diagram. 
The temperature of the star first increases until it 
attains a maximum at Q, then turns and decreases 
continuously, precisely as described by the “ ding 
and descending temperature” series of er. In 
time the star runs into the region of unstable con- 
figurations, as at Rin the diagram. ° 

When this happens, the star’s internal generation of 
energy has become inadequate ¿to supply its loss by 
radiation. Qrdinarily a star would remedy this by 
expanding or contracting, but in thig partieular instance 
the star ‘Is already in a configuration in which its loss 

b 


ari 
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by radiation is a minimym, so that any change, whether 
in the direĉtion of expansion or contraction, merely 
increases the rate of loss which ‘is already too large. 
Equilibrium is no longer possible, and the star has to 
make gogd the deficiency in its generation of radiation 


e by drawing up®neits store gf gravitational potential 


energy. It contracts rapidly. 

“The fundamental equation (1) derived on the 
supposition that the gas pressure irfside the star con- 
forms to Boyle’s law. The gas-molecules are, however, 
free electrons the diameters of which are far smaller than 
those of true molecules, whence ıt results that the 
sfellf™gas can shrink to enormously higher densities 
than ordinary ges before Boyle’s law begins to fail. 
Eddington has suggested that this probably gives an 
explanation of the amazingly high densities observed 
in the stars known as “ white dwarfs.” The surfaces 
of these stars are at high temperatures and their radii 
so small that their densities must be thousands of times 
that of lead. The star the career of which we are follow- 
ing, when once it has become unstable, must continue 

«to shrink until Boyle’s law no fonger holds. even for 
those absurdly small molecules, the free electrons. It 
becomes a white dwarf, 

Thus our scheme of stellar evolution demands white 
dwarfs and provides a niche into which they fall natur- 
ally and inevitably. At the same time jt suggests views 


* of the physics and evolution of the white dwarfs 


“which differ somewhat from those hitherto held. 
Eddington and Russell have considered the white 
dwarfs merely as “extreme cases of ordinary stellar 
configurations. That thg two or three white dwarfs so 
far detected are comparatively similar to one another 
mast, on their view, be regarded as accidental. Our 
theory, on the other*hand, implies that the white dwarfs 
form a separate and detached colony ; they ought all 
to be rather like one another, and there should be no 
continuity With ordinary stars. AS regards their 
evolution, the white dwarfs have been described as 
the oldest stars extant, “ vestiges of an earlier creation,” 
and so on. Our view of their evolution implies that 
they are neither older nor younger than the great 
majority of stars; they have merely been more un- 
fortunate. The white dwarf state is @ sort of bank- 
Tuptcy court into which a star falls when it is unable 
to make both ends meet in the matter of radiation. 
When the original Sirius broke up into Sirius b and 
Sirius f, the former contrived to keep most of the 
matter which was easily transformable into radiation, 
hence the present splendour of Sirius b and the un- 
happy condition of Sirus f. In such cases as a Centauri 
and Kruger 60 there appears to have been a fairer 
division of radiation-producing material. 

III. The typical evolutionary path POR in our 

penetrates regions near Q in which no stars 

are found. A star at Q would have practically all its 
atoms stgipped bare of electrons, while calculations on 
actual stars show that very few have more than about 
95 per cent. stripped bare. (The slant lines in the 

diagram show the proportion of bare nuclei calculated 
for an assumed atomic number 20.) The obvious 
interpretation of the observed facts is that in some way 
the evolutionary paths are turned before they reach 
regions of, say, 99 per cent. of nudity. 

e If the annihilation of matter, is a quanturf process 
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A the kind I originally conjectured (NATURE, December 
6, 1924) this would happen automatically, for the 
baring of each nucleus would represent a loss of 
énergy-generating power, and a stay with all, or too 
many, of its nuclei stripped bart would leave off 
the epi energy until sufficient atoms had re-formed. 
e typical evolutionary path in our diagram must no 
er be taken to be PQR, but some such path as 
> R. . ` 

The belt of configurations in which? say, from 8o to 
99 per cent. of the nuclei are bare forms a sort of common 
envelope to most of the evolutionary tracks in the 

There ought then to be a great concentra- 
tion of stars in this belt. This is in agreement with 
what is observed, for the calculated position of the 
belt, as shown in our diagram, coincides very closely 
with that of the main sequence of Eddington and 
Hertzsprung, which, besides forming a boundary in 
‘the direction of high temperature, ig conspicuous for 
its great concentration of stars. 

IV. It can be shown (Monthly Notices, RAS., 
June 1925) that when a star breaks into two by fission, 
each constituent must assume a higher temperature 
than the original temperature of the parent star. The 
increase of temperature is generally sufficient to throw 
both constituents into the main sequence, after which 
the loss of energy-generating power will, as already 
explained, prevent their becoming still hotter. This 
explains why both constituents of newly formed 
binaries are generally found to lie in the main sequence. 

A star such as Antares (No. r in Fig. 1) may reach 
the main sequence by travelling along a normal evolu- 
tionary path such as PQ’ for about a million million 
years, or, in the event of fission occurring, may jump 
to it almost instantaneously, forming a binary star 
such as V Puppis (No. 7 in Fig. 1). 

V. The stars in the region of P in our diagram are 
red giants of enormous size and very low density ; 
they are almost all variable stars. Mathematical 
analysis shows that stars in this region may be affected 
by a special type of instability, not so far mentioned. 
This would show itself in a tendency to develop pulsa- 
tions of practically unlimited amplitude, and there 
appears to be some prospect*of explaining long-period 
variability in this way. The short-period variables 
and the Cepheids may possibly be stars actually in 
process -of fission, as is suggested by their position in 
the diagram. Such conjectures need to be tested very 
thoroughly before they can*be accepted, but it is at 
least clear that the proposed theory of evolution 
provides a plte quite naturally for these two main 
types of a stellar variation. 

Each of the foregoing modifications of the simple 
theory has been demanded by theoretical considera- 
tions, and each has been found to provide a natural, 
and almost inevitable, explanation of one outstanding 
feature of observational astronomy, as follows : 

I. Giant and dwarf stars. 

II. White dwarfs. 

IO. The “ main-sequence.” 

IV. Early types of newly-formed binaries. 

V. Variable stars (conjectural). 

It seems fair to say that no other theory of evolution 


ives a tenable ee of even any one of these 
ve.features. This is the case for the proposed theory. 


z al 
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If a star, in breaking up by fission, divided its 
different ingredients proportionally between its two 
constituents, it is. easily shown (Monthly Notices, 
R.A.S.; June 1929) that the fainter constituent would 
be of earlier spectral type than the brighter. This 
arrangement prevails in many newly formed binaries, 
but not in all (cf. Leonard, L.0.B. 343, 1923), and it 
is clear that'in many cases, as in that of Sirius already 
discussed, the more massive constituent must have 
kept an undue share of highly radiating material ; an 
extreme case of this kind is provided by the sun and 
earth. The situation is consistent with the supposi- 
tion that the highly radiating material is of excep- 
tionally high atomic weight and is therefore left m 
the more massive star when the lighter one is formed 
by drawing off the outer layers of the original star. 
Newly created matter probably contains elements of 


atomic weights far higher than any known on earth; 
it may even consist entirely of such elergents. Our 
terrestrial elements are merely a residue of material 
which is practically non-transformable—dead ashes 
for the most part, although possibly the radioactive 
elements still retain some vestige ofthe powers qf 
primeval matter. For ohe brief moment it seemed 
possible that cosmogony might teach us hew to obtain 
almost boundles8 gupplies of energy by the annibila- 
tion of quite insignificant fragments of matter, but 
this apparently is not to be. So far as we can at 
present see, Nature has arranged that the energy- 
producing elements shall be kept out of the resah of 
man; while he may watch the process of transforma- 
tion going on in the stars, he will never be allowed to 
operate it himself. Whether this is to his advantage 
or disadvantage, who shall say ? 


The Relative Age of Rocks containing Fossils. 
By Sir Artaur Suara Woopwarp, F.R.S. à 


URING recent controversies*as to the evidence 
for the evolution of life in past ages, it has been 
stated that geologists arrange the fossil-bearing rocks 


in a “ purely artificial” manner, not necessarily in the 


order in which they are found superposed. It has even 
been asserted that when the fossils occur in successive 
layers in an order which an evolutionist would say is 
the reverse of that expected, the rocks are assumed 
from this criterion alone to have been disturbed and 
turned upside down. The progressive development 
of life which a geologist ises, indeed, is said to be 
imaginary and not proved by the observed order of 
superposition of the rocks. 

Such statements are based on a complete mis- 
understanding of the facts. The science of geology 
originated, and the order of nearly all the principal 
layers of sedimentary rocks was first determined, on 
the unstable western edge of the continent of Europe. 
In this- region from the beginning of geological time 
there have been frequently repeated downward and 
upward movements leaving records in sediments of 
the successive seas which overflowed and retreated. 
The sedimentary rocks have been tilted and their 
edges worn away in such a manner that their order, 
or relative age, is easily observed. Their succession 
in fact is so clear that it has been ible in several 
cases to follow the changes of material in one gnd the 
same layer—the sands and gravels which were deposited 
near the shore, the mud farther out, and the remains of 
calcareous skeletons forming limestone in the clear 
water of the opeħ sea. As an illustration may be 
mentioned the lower Carboniferous deposits, which are 
open sea limestones in central England but gradually 
pass into estuarine sands and clays with’beds of coal in 
the south of Scotland, where there are only occasional 
beds of limestone containing approximately the same 
fossils as the great marine deposits farther south. 
More than a century ago, when almost all naturalists 
believed in “special creation” and there were no 
accepted theories as to the order of “creation,” the 
succession of the rocks in England and Wales was made 
out by William Smith from actual observation of their 
syperposition. Later geologists merely elaborated 
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details, and made more extensive collections of fossils. 
Geologists on the present European continent found the 
same general succession in their several countries, only 
varied by local circumstances ; some additional layers 
being intercalated in the typical British series, others 
omitted, and some being represented by different rocks. 
Allowing 
which would be deposited in different parts of the 
same sea and adjacent estuaries, he succession was 
discovered quite clearly by observations in the field. 

It was not until the field-wo®k was far advanced that 
the fossils were studied in detail and found to indicate 
distinct progress in the development of life on the earth. 
None but animals without a backbone have ever been 
found in the oldest fossiliferous rocks ; fishes are known 
to have flourished Jong before any lung-bregthing back- 
boned animals; the cold-blooded amphibians «and 
reptiles came successively before the warm-blooded 
birds and mammals; man appeared at the end. In 
several groups, too, fossils collected from rocks of 
which the relative age is definitely known from obser- 
vation of the layers in the field, show that the lower 
graces appeared before the higher grades. This 

e evident so long ago as 1836, when Buckland’in 
his Bridgewater Treatise remarked on the interest of 
the oldest known mammals from the Stonesfield Slate 
of Oxfordshire as belonging to the lowly pouched 
group of marsupials. He stated that “the analogies 
afforded by the occurrence of the more simple forms 
ofxother classes of animals in the earlier geological 
deposits would lead us to expect also that the first 
forms of Mammalia would have been marsupial.” 

When geologists began to stfidy the marine fossil- 

ing rocks in other parts of the world, especially 
North America, they discovered differences in detail, 
as might have been ifferences®both in 
sediment and in fossils. all cases, however, where 
the order of superposition of the layers gould be clearly 
observed, the succession of the various groups of fossils 
was proved to be essentially the same as in western 
Europe. Rocks containing approximately the same 
fossils in widtly separated regions may not have been 
contemporaneous in formation;e judging by the 
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for the differences in sediment and its amount -mR 
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distribution of life in the sea at the present day, they | this rule are comparatively local and in regions which 
were probably not strictly a a a Always, | show some sgos of disturbance. Among the folded 

r , rocks of mountain regions, for 
. E, the layers are sometimes 
GREAT PLAINS overturned ; while in districts 

DEPOSITS where soft deposits have been 
squeezed by thg passage of ice 
over them, they arë sometimes 
broken up into patches which 
-may be pushed together into 
heaps, not always in the original 
order. 

The softness or hardness of a 
deposit is no criterion of its 
geological age, but depends 
merely on local circumstances. 
For example, on the coast of 
the Baltic Sea near Reval there . 
is a soft clay which looks like a 
modern deposit ; but it contains 
some of the oldest fossils charac- 
teristic of the Cambrian period, 
and it is shown in some places 
to’be overlain by fossil-bearing 
limestones which pore that it 
is really of Cambrian ag: 
in Canton Glarus, wy 
there are hard slates of easy 
aspect which are shown by their 
position to be of Tertiary age, 
and their contained fossil fishes 
much resemble those of which 
fragments occur in the Lower 
Tertiary clays and sands of 
south-eastern England. There 
can be no doubt that these two 
very different series of rocks are 
at least in part contemporaneous. 

There must naturally be numer- 
ous gaps in the senes of sea- 
deposited rocks in every part of 
a continental area, representing 
periods when the region was dry 
land or.perhaps covered by water 
in which there was no sediment. 
Sometimes the elevation or de- 
pression of the land occurs without 
any tilting, and then, unless an 
old laad-surface is marked by 
remains of vegetation (as in coal 
sefms and in the fossil forest-of 
phe Isle of Pur and ee 
it can only recognised by 
studying the fossils m the rocks 
above and below. In Morayshire, 
Scotland, for example, there is 
a thick regular series of sand- 
stones, the lowest containing 
Devonian fishes, the uppermost 

yoram North eA monot, showing Show con eam man be carina wah anite Py ong te Permian or Triassic reptiles, with 

Henry Fe Osborn (Bull. U.S. Geol. Survey, No. 361, 1909). h no indication of the long coal 

, period which rocks farther south 
however, when sections of the rocks can be studied, the prove to have intervened between the time of deposi- 
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various fossil - bearing deposits are found to be in tion of these two directly superposed sandstones. It is 
the same order. “The only apparent < exceptions to | only after long and wifle experience of the succession 
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si an 
of the rocks in different parts that such “ deceptive 
conformities ” can be detected. 

It must, indeed, be repeated and emphasised that the 
whole succession of the marine fossil-bearing rocks in 
western Europe*sthe most favourable region in the 
world—had been clearly ascertained before the idea of 
organic evolution was accepted by geologists. ` Fossils 
were apprepriately termed “ medals of creation ” and 
were merely used as’ time-markers in cases where the 
superposition of,the layers was obscured. In spite of 
earlier discussions, it was only after the publication of 
Darwin’s epoch-making work in 1859 that the meaning 
of the order in which fossils were known to occur 
became evident. Group after group was studied from 
the new point of view, and the study is still m progress. 
The result is Complete confidence in the “ evolutionary 
stages ” of all groups of organisms as guides to the® 
Telative geological age of rocks which contain them in 
any part of the world. . 

This result is important because a large proportion 
of the land and freshwater deposits of the latest or 
Tertiary epoch are comparatively limited in extent and 
thickness, and completely isoléted on continental 
areas which have scarcely been affected by movements 
since they accumulated. These contain the remains of 
the ordinary land mammals from their beginning until 
the present day; and the mammals exhibit the most 
striking evidence of descent from a common ancestry 
of any forms of life. At first, especially in North 
America, it is perhaps true that confidence in the 
general principles of evolution led to some reasoning 
in a circle. When collections were made in the terri- 


tories of hostile Indians there was not much oppor- 
tunity for detailed field observations. Ig later years, 
however, circumstances have improved and experience 
has been gained, and not only in North America but 
also in other countries foss! mammals have been 
collected from beds which have been definitely observed | 
to repose one on another. , > ° ; 
Furthermore, there has been much certain correla- 
tion by the depogits of one isdlated area, as shown by 
the fossils, overlapping in time the deposits of another 
isolated area. In hsrt. of this, Prof. Osborn has 
published the accompanying diagram (Fig. 1), which 
explains itself. The general evolution of the,dors®s 
and camels in North America has thus been revealed, 
not by assuming the relative age of the beds of different 
areas in which their fossil remains occur, but by actual 
correlations made by geologists in the field. Similarly, 
the relative ages of the primitive ancestors of the ele- 
pbhants in Egypt have been ascertained by examination 
of perfectly clear geological sections. So many obser- 
vations of this kind have now been made in various 
parts of the world, that paleontologists have no longer, 
any hesitation in determining the age of an isolated 
Tertiary deposit by the state of evolution of the fossil 
mammals which it contains. They are perfectly justified 
in doing so, in view of the definite geological evidence 
which is forthcoming in so great a multitude of cases. 
The evolution of life as revealed by fossils is not, there- e 


fore, a phantom arising from excess of zeal in pursuing———~~ 


a fascinating idea. It is as strictly the outcome of 
purely inductive science as any otber great generalisa- 
tion. 

e 


Obituary. e 


Maz. W. P. Hrern, F.R.S. 

Wy TiN PHILIP HIERN, whose death took 

place at the Castle, Barnstaple, on November 29, 
was best known for his work on systematic botany. The 
son of J. G. Hiern, he was born at Stafford on January 
19, 1839, and entered St. John’s College, Cambridge, in 
1857, where he graduated B.A. as ninth w ler in 
1861, proceeded to M.A, in 1864, and was a fellow of 
his college from 165 until 1868. In 1868 he incor- 
porated as M.A. at Christ Church, Oxford, about which 
time he became interested in botany, and in 1873 
published in the Transactions of the Cambridge Philo- 
Sophtcal Society a mon h of the Ebenacee. He 
then went to the Royal botanic Gardens, Kew, where 
he worked out the Meliacae and indaceæ for 
Hooker’s “ Flora of British India,” and was responsible 
for the part of volume 3 of the “‘ Flora of Tropical 
Africa ” in 1877, the Umbellifere, Araliaceæ, Rubiacer, 
Valerianacee and Ebenacer of which_he worked out 
alone, and the Composite with Prof. D. Oliver. 

A law suit, which had been commenced in 1873 by the 
King of Portugal against the executors of Dr. Friedrich 
Welwitsch, who had made botanical collections in 
Angola gn behalf of the Portuguese Government, 
terminated in a compromise in 1875, and Hiern was 
appointed by the Court to separate a set and to copy 

e field notes on behalf of the British Museum. This 
he proceeded to do, and between 1896 and 1900 pub- 
lished in four parts a “ Catalogue of the African Plants 
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collected by Dr. Friedrich Welwitsch in 1853-1861.” 
This completed the account of the dicotylegons, and the 
remainder of the catalogue was published by members 
of the British Museum staff. In the Journal of Botany 
for 1895, pp. 139-141, he published a note on the “ Plants 
of Welwitsch’s Apontamentos.” In conjunction with 
C. Ficalho he worked out a collection of African plants 
on which a report, entitled “‘ On Central African Plants 
collected by Major Serpa Pinto,” was published in the 
Transactions of the Linnean Society in 1881. T 

Having completed his work on the Welwitsch collec- 
tion, Hiern again went to Kew, where he elaborated the 
account of the Scrophulariaces of South Africa, which 
in 1904 occupied pp. 121-420 of volume 4, part 2, of the 
“ Flora Capensis,” after which he found himself unable 
to undertake further work on African botamy, which 
was offered to him at Kew. He then retired to Barn- 
staple and kept the botanical records for Devon, and 
published in the Botanical Exchange Club Report, 1918, 
p- 414, a “ Clavis to Devonian Sedges,” based on the 
structtre of the stems and leaves. During this period 
he deyoted his attention to public affairs and became 
a Justice of the Peace and County Alderman for 
Devon. m 

Mr. Hiern was elected a fellow of the Royal Society 
in 1903 and of the Linnean Society in 1873; he was also 


a co nding member of the Royal Academy of 
Lisbon. He*was a widower, and his only son died some 
years agp. . C. H., W. 
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- Views and News. 


. . 

Tse annual report of the Deyelopment Commis- 
sioners which has recently been issued is, as usual, 
extremely well documented. It contains tnter aha 

e datailed nbtes op the work of each of the institutions 
in receipt of grants for agricfilturel research and the 
closely alled®‘ advisory ” work. Full details are also 
furnished regarding the other thay ‘purely agricul- 
tural agencies, such as the Fishery Department, 
Rural Economy (as represented by the Rural In- 
dpstries Bureau), and the Construction and Improve- 
mento Harbours. The introductory portion of the 
report is devoted to a discussion of the question how 
far the expenditure by the State of a sum approach- 
ing half a million sterling annually is justified by the 
material progress made in the arts of husbandry. 
While it is true that “agriculture now requires as 
much aid as can be got by it from modern science,” 
it is perhaps disappomting to observe that the 
Commissioners do not stres what, for want of a 

*better epithet, may be termed the spiritual value to 
agriculture of education and research. If one reflects 
that the industry 1» predominatingly one which 19 
dominated by tradition, it is surely no mean feat to 
have- made some progress—to which the labours of 


«the Commissioners have largely contmbuted—in con- 
—~ »-yincing the agriculturist that the scientific method and 


the scientific spirit stand for progress, and that all 
knowledge is not cuystallised in the experience of our 
forerunners, There 1s little need to deplore the “ slow 
result being secured ın thé:m provement of agriculture ”’ 
if the Commissioners are satisfied that, with the aid of 
the advances made by them, new scientific discoveries 
—new knowledge of truth—-have been achieved. 


Tue Commissioners are on surer ground when they 
say that “ although the present system of agneultural 
education represents the growth of 35 years, it is only 
within the past ten or fifteen years that competent 
instructors [Sc. ın the scientific principles of husbandry] 
have been available.” It may, in fact, be counted as 
one of the most notable achievements of the Commis- 


sioners that they have promoted measures which by. 


means of’scholarships and otherwise have tended to 
recruit more competent workers to the field of the 
developments in which they are interested. The 
report closes with a statement of the finances of the 
Development Fund, showing that on April 1, 1924, 
the balance at credit was 320,000}. Receipts during 
the year amounted to 218,000}. Payments totalled 
314,000} , leaving a balance at the end of the year of 
224,000}. The payments include one of 78,000}. to 
the Irish Free State, presumably in final settlement 
of its “ moral and material ” claims against the Fund. 
In additipn, the accounts of the Special Fund (repre- 
senting the moneys secured under the Corn Production 
Act) show an expenditure of 152,000/, and a balance of 
537,000}. The’ Commissioners do not say whether, 
as may be hoped, their balances are sacrosanct to the 
Chancellor of the Exchequer. 

Ir is announced by the Smithsonian Institution that 
from January 1, #926, the Instituton will, furnish 
fratis to certain American organisations, daily or ten- 
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day mean values of the “ solar-constant ” of radiation 
ag early and as frequently as results are available from 
the field stations in Chile and Cahfoyfiia: In general, 
results are available about 24 hours after the field 
observations. The Institution declines, however, to 
furnish data of this kind regularly to individuals. 
From the in which this announcement 13 
made, we learn that the Smithsonian Institution is 
concentrating attention on the measurement of radia- 
tion. The close study of the relation between radia- 
tion and weather 1s to cease on account of lack of 
funds. The yearly cost of Mr. Clayton's researches 
has been approximately 7500 dollars. The generosity 
eof Mr. J. A. Roebling has permitted the Smithsonian 
Institution to carry them on for the past two and a 
half years, but that support will cease at the end of 
fhis year. Even those who are most sceptical as to 
the immediate value of the attempt to utilise day-to- 
day observations of the ‘‘solar-constant’”’ in weather 
forecasting will regrgt that the work organised by Mr. 
Clayton is to lapse at the very time when his success 
is being proclaimed so widely by the Institution. 

Tar radiation observations of the Smithsonian 
Institution are made at observatories on mountain. 
tops in desert regions, such sites being chosen so as 
to give clear dry air and freedom from cloud. The 

‘observers are exiled for long periods, to live under 
conditions that must be anything but pleasant, with 
little company and none of the recreations of the 
garden or the field. _ There is one station at Mt. 
Montezuma, in the Chilean Andes ; the other has just 
been removed from Harqua Hala, Arizona, to .Table 
Mountain, Calrfornia. The National Geographic 
Society has now given 55,000 dollars for the establish- 
ment of a third; Dr. C. G. Abbot’s recent visit to 
Great Britain was at the beginning of a tour in which 
he hopes to select a site in Morocco, Beluchistan, or 
Tanganyika. It is mghtly felt that the establishment 
of a station in the eastern hemisphere is essential xf 
there are rapid day-by-day fluctuations in the solar 
heat stream to be investigated Even for the deter- 
mination of slower variatons, the elimination of atmo- 
spheric effects peculiar to different parts of the globe 
1s necessary. It ıs therefore welcome news that this 
extension of the observing system 1s being made. 

bd e 


THe Société d’Encouragement pour l'Industrie 
nationale of Kyance, in? view of the important ad- 
vances which have byen made in the last ten years 
in establishing meteorology on a firm sclentific founda- 
tion, and of the importance of the subject as one 
on which the national wealth depends, organised in 
May lagt a series of seven public lectures on its recent 
progress and on its applications These lectures were 
delivered by, some of the most distinguished of the 
meteorologists of France, and are reproduced ın full 
as the July-August-September issue of the D&Ustin of 
the Society. They, occupy 120 pages, and are followed 
by a list of recent French books on the subject, with 
a page or two of description of the method of treat- 
ment adopted in the more important. The lectures 
deal with the general facts of meteorology, forecasting 
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with special reference to the methods adopted in 
France and in Norway, applications in aeronautics, 
wireless telegraphy, navigation, agriculture, and medj- 
cine, and with the proper organisation of a national 
forecasting servicd, 


Tue Duddell Medal ‘of, the Physical Society of 
London has thfs year been awarded to Mr. Albert 
Campbell, formerly of the Natiopal Physical 
Laboratory Te medal ıs awarded to those who 
have advanced the science of physical measurements 
by inventing instruments or parts of instruments of 
novel design Mr. Campbell has won distinchon for 
many new devices connected with the measurement 
of capac:ty and inductance. He was one of the first 
to introduce coils of small self capacity now so largely 
used in wireless, Campbell’s system consists of a 
number of pancake coils separated from one another 


by small spaces and held ngidly together Mr. 


Campbell has invented mstruments for the measure- 
ment of frequency, others, known as wave sifters, 
for the ehmmaton of particular frequencies, instru- 
ments, called micropbone hummers, for the production 
of small alternating currents, and vibration galvano- 
meters for use in measurements employing alternating 
current The instrument for which he 1s best known 
13 the standard mutual inductance which forms the 
basis of most of the accnrate measureménts of 
mductance in Great Britam. Mr Campbell is well 
known for his skill as an expenmenter and has made 
two determinations of the obm m absolute unrts. 


For some years the Canadian Government has been 
paying increasing attention to the economic potential- 
ities of the Arctic archipelago The dispatch of 
exploring expeditions and the establishment of police 
posts in the far north are evidence of this new interest 
A special publication of the North-West Territories 
branch of the Department of the Interior entitled 
Canada’s Arctic Islands gives an account by Mr. J. D. 
Craig of the work of the expedition of 1922. The 
scientific interests of the pamphlet lie mainly in the 
remarks concerning aviation in the Arctic. Major 
R A Logan, of the Canddian Air Force, who accom- 
panied the expedition, believes that there are many 
places in the archipelago suitable for aerodromes, 
thus obviating the necessity of using hydroplanes, 
which are a danger because of the fragments, of ice, 
frequently almost mvisible from a height, that often 
occur in apparently open water He thinks that the 
end of May, June, July, and part of August are almost 
ideal for navigatr6n on accounf of weather and con- 
tinuous daylight, and recommends the use of aero- 
planes for survey and patrol work Major Logan 
advocates the establishment of an expenmental air 
station, with two small machines, at the police post 
at Pond’s Inlet ın northern Baffin Land. This would 
give valuable experience on which to base more exten- 
sive worl 

A CORRESPONDENT refers to the difficulty he ex- 
penences in preventing fracture of the tinted glass 
in the sun-cap of his telescope when used for sol 
observations The heat absorption of the ecto 
tinted glass frequently used for this purpose is about 
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“ture throughout the glass be obtained 


¿20d the third to the plate. 


three times that of the glasses*of which the lenses are 
made The tinted glass thus experiences consider- 
able heating effect and, as ıt possesses no corhpensating 
advantage ın regard to thermal expansion, there 13 
consequently increased liability to fgacture. Whgn , 
a solar prism ıs used, only about $ per cent of the 
heat incident on the prism is reflected mto the eye- 
lens, and in the*pplarising eyepiece the heat 1s largely 
absorbed by the four reflecting surfaces. If neither 
of these devices 18 used, it ıs necessary to limit the 
amount of heat transmitted by cutting down the 
aperture of the object-glass to about 2 in 
cautions should also be taken to minimise the stresses 
set up in the tinted glass on being heated. The glass 
disc should not be a tight fit in the cell, nor should 
it be tightly screwed or bezelled in. The thinner the 
disc 18 the more readily will equalisation of tempera- 
If a thin disc 
does not provide sufficient absorption, 1t is advisable 
to use two such discs rather than a thick one. Asa 
further aid towards gecuring equahsation of tempera- e 
ture, the disc should not be larger than 19 necessary 
to cover the required field. It ıs possible that, for 
solar observations, platinised glass discs might advan- 
tageously be used ıp place of tinted glasses The film 


of platinum would act as a conducting layer and thus , 
“prevent excessive local heating H necessary, the discs „m ~A 


could be made of heat-resisting glass or even of quartz 
These platinised glasses have the additional advantage 
that the absorption produced is almost uniform over 
the whole visible spectrum, which 13 not always the 
case with tinted glasses k 
e 

THE photo-electric cell is being studied by engineers 
as wéll as by scientific men all over the world In 
the newest developments of the methods of sending 
pictures by wires or through space by radio waves, 
this cell is an essential device. There are many other 
applications of it. In Popular Radio for November 
an apparatus is described for sorting out cigars 
according to colour by means of it, A beam of lght 
18 reflected from the cigar into a photo-electnec cell. 
The alteration in the electric current actuates a relay 
operating mechanism which separates the cigars into 
three groups, light, dark, and red, according to their 
shade of colour The device that has been used to 
measure the light coming from stars or the lght 
needed by plants ıs now rapidly being applied to all 
kinds of commercial uses. In particular, it has 
recently been found most useful for measuring the 
intensity and quality of the light emitted from 
luminous sources, and much research 1s being carried 
out in this direction. The “ phototron,” which is a 
type of photo-electric cell largely used in the United 
States, is ın appearance like an ordinary radio valve 
and is mounted on the standard radio valve base. 
It consists of a plate on which a coafing of active 
alkali metal, generally potassium, is placed. In front 
of the plate there is a wire grid which serves to collect 
the electrons. Two of the wire8 connect to the grid 
The whole 1s enclosed in 
a glass bulb which 1s exhausted of ar. When hght 
strikes the plate of potassium eleotrons fly off. Thee 
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number of these free electrons 1s roughly proportional 
to the interimty of the light. The grid being main- 
tained at high positive potential relative to the 
plate attracts the electrons to itself ‘and they can be 
returned ¢o the > plate through a galvanometer. The 
* photo-electric ‘utrent through the galvanometer 
measures the number of the electrons. For certain 
purposes the photo-electric cell pey serve as a 
“radio eye,” and the human eye itself may sound 
be a living photo-electric cell. 


We learn that Max Meller, of the Univernty of 
Cop¥thagen, Denmark, has taken up the post of 
visiting professor’ of chemistry at the Chulalongkorn 
University, Bangkok, Siam, under the auspices of the 
Rockefeller Foundation of New York. 


We learn from Science that Dr. John J. Abel, 
professor of pharmacology at the Johns Hopkins” 
Medical School, will receive the first 2500 dollars 
annual award of the Research Corporation of New 


. York, as an investigator who has made “ outstanding 


contributions to the cause of science without profit 
to himself.” i 


WE understand that, having completed his work on 
the Atlantic eel, Dr. Johs. Schmidt, Director of the 


. Carlsberg Laboratory, Copenhagen, is now taking up 


-~-n the study of the eels of the Indo-Pacific area He 


is leaving in the course of a few days on an expedition 
to the Pacific to, collect specimens and make ob- 
servations, and expects to be absent for about six 
‘ months. 


*Pror. J. W. McBain, Leverhulme Ko of 
physical chemistry} ın the University of Bristol, will 
deliver a course of lectures on colloid chemistry at 
the University of California, Berkeley, Cal., during 
the first part of 1926, and he will be the guest of 
honour at the National Colloid Symposium to be held 
in June at Cambridge, Mass. 


Prov. PAUL SABATIER, professor of chemistry in the 
University of Toulouse, and Prof. E. L. Bouvier, 
professor of zoology (entomology) in the National 
Museum of Natural History, Paris, have been elected 
associates of the division of sciences of the Royal 
Academy of Sciences, Letters and Art of Belgium ; 
Prof. Marc de Sélys Longchamps, of the University 
of Brussels, has been elected a corresponding member 
of the Academy. 


A. Smuaomura has published in ‘the Memoirs of 
the College of Science, Kyoto Imperial University, 
Senes A, vol. 8, No. 6 (August-1925), an account 
of the low temperdture carbonisation in Fischer’s 
aluminium retort of sixteen coals of oriental ongin. 
The samples ranged from bituminous coals, with more 
than 40° per cent. of volatile matter, to anthracites. 
From analyses of the coal and the yields of the various 
products, it is*clear that there are some excellent fuels 
available in the 


Ix pursuance of the policy of carrying out a physical 


and chemical survey of the national coal resources of, | , 


Great Britain, which is one of the main aspects of 
ethe fuel research work of the Peper: of Scientific 
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and Industrial Research, a committee has been 
appointed to deal with the physical and chemical 
sprvey of the coalfields of Scotland. The committee 
includes representatives of the coal owners of Scotland, 
the Mining Institute of Scotland, the Scottish branch 
of the Geological Survey, and the Fuel Research 
Board. Similar committees have already been estab- 
lished in the Lancashire and Cheshire, South York-- 
shire, and Nofth Staffordshire areas in England. 


THE issue of the latest annual report of the Tech- 
nological Museum of Sydney, N S.W., in the form of 
type-written sheets, indicates financial stringency, and 
this is also evident iui the body of the report. None 
the less, much good work appears to be in progress, 
and it is particulatly pleasing to find recorded a 
general increase in the number of apphcations for 
material for school museums. The museum has not 
‘only supplied exhibits to the schools, but has also 
encouraged teachers to interest their pupils in collect- 
ıng local specimens and in sending them to be named 
and classified. Thys serves a double purpose: the 
pupils’ knowledge of botany, geology, and local pro- 
ducts is increased, while the school museums are 
built up by their efforts, and a keener interest created. 


An address delivered at a birth contro] conference 
in New, York last March by Dr. Lows Dublin, Statis- 
tician to the Metropolitan Life Insurance Co., New 
York, which appears in The World's Health, vol. 6, 
No. 12, p. 505, 18 of some interest in connexion with 
the recent correspondence on the subject in NATURE. 
Dr. Dublin is an opponent of the broadcasting of 
contraceptive information without reserve, on the 
grounds that propaganda have been elaborated 
prematurely (1) without due regard to the permanent 
interest of the State, (2) withont adequate considera- 
tion of the real population tendencies which to-day 
prevail, and (3) without sufficient regard to the trust- 
worthiness and safety of the procedures recommended 
and to the cofiZequences on the spiritual life of those 
who are influenced by the advice tendered. 


THe University of Masaryk, at Brno (Brinn), 
issues a number of separate papers describing work 
carried out at the University under the general title 
“ Publications de la Faculté des Sciences,” Several 
botameal communications in this form have recently 
been received. These inclyde systematic works, such 
as a revision of the genus Onobrychis (in Latin), by 
G. Sirjaev , ag accoun? of the Composite collected in 
Turkey and Persia, by Dr. Fr. Náb¥lek (also in Latin), 
a EY eao o study of thé distribution of 
lichens in Moravia by Jindtich Suza (in Czech with 
an English summary); and two publcations from 
the Laboratory of Plant Physiology, namely, (I) on 
growth reactions produced by change of pH on roots 
of Pharbths hispida Choisy (in English), by Ferd. 
Hert{k, and (2) on the growth of structures formed 
by boundary reactions between solutionsof efectrolytes 
in gelatn and in water, by Vladimir Morávek (in 
Czech with English summary). 

In the case of the‘ Mollusca, almost mote than ın 
‘that of any other group of the Invertebrata, are 
figures necessary accompaniments to descriptions of 
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new species, owing to the extreme difficulty of 
defining satisfactonly their appearance by words 
alone. Some societies, like the Malacological Socie 
of London, make a practice of giving figures with 
new descriptions, but that wise course is far from being 
so universal as it should be, while ın the past ıt has 
been neglected to a lamentable degree. Conchologists, 
therefore, owe a great debt to the veteran Dr. W. H 
Dall for lis “ Dlustrations of unfiguted Types of 
Shells in the Collection of the Unrted States National 
Museum” (Proc. US. Nat Mus, 66, Art. 17), to 
which have been added a few figures of species else- 
where inadequately illustrated or depicted in publica- 
tions difficult of access, as well as descriptions and 
figures of 17 new species The work comprises 36 
plates giving figures of some 200 species, and 41 pages 
of text confined mostly to references to the onginal 
descriptions. The figures, which were drawn as 
opportunity offered and put aside until publication 
could be made, are in different styles and reproduced 
by several different processes, and are all very good 
and clear despite the sacnfice of pleasing uniformity. 


Tue sixth of the booklets, 14 cm. x 11 cm., issued by, 


the Cambridge Instrument Company, describing the 
firm's productions, contains 64 pages, and 1s devoted to 
instruments which have been at various times designed 
for special purposes. In each case a photograph of 
the instrument described is given, and as a rule its 
over-all dimensions are recorded. The first pornon 
of the booklet ıs devoted to magnetographs of various 
types, to Galizin seismographs, and to tide recorders. 


4 


Then follow spectrographs ranging from the mfra- 
red to the ultra-violet, astronomical and sunshine 
recorders, X-ray track apparatus, comparators for 
the accurate measurement of standard tapes for 
geodetic surveys, deflemon and crack meters for 
investigating the strains ın gtructutes, permeameters ° 
for measuring the flow of gases thrangh fabrics, 
sound-ranging apparatus as used in the War, and 
pressure recorders for use in coal-dust explosion tests. 
Brief notes are supplied as to the capabilities of each 
instrument, but more detailed descriptions are avai- 
able, on request, for the use of those who raudt 
further information. ° 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned —A professor 
of biology and a professor of bio-chemistry in the 
Gollege of Medicine, Singapore—Private Secretary 
(Appointments), Colonial Office, 38 Old Queen Street, 
SW.1 (January 9) A research chemist, with 
knowledge of the eclay industries, and research , 
experience in connexion with clay and clay pro- 
ducts, at the Building Research Station, Garston, 
Watford, of the Department of Scientific and In- 
dustrial Research—Secretary, Department of Scien- 
tific and Industnal Research, 16 Old Queen Street, 
S W.ı (January 11). Head of the Engineering De- 


partment at the L.C C. Hackney Institute, Dalston “*~- 


Lane—Education Officer (T (1) (a)), The County 
Hall, Westminster Bridge, SE.1 {January 18) An 
assistant lecturer ın Economigs at University College, 
Southampton—Registrar. 


. 


Our Astronomical Column. 


Sunspot Data FROM CHINA.—Solar observations 
have been carried out systematically and with t 
zeal for many years at the Zô-Sè Observatory, Chi 
under the direction of Father Chevalier of the Jesuit 
Mission at Shanghai. Vol 14, No 1 of the Annals of 
this observatory contaims lists of sunspots and of 
prominences observed during the three years 1920, 
1921, and 1922 The helhographic co-ordinates of the 
spots, date and hour of meridian passage, observed 
areas, and other data are carefully recorded, and 
in the case of the prominences the htitades. heights, 
areas, and relative brightness are tabulated Appar- 
ently the opportunities fêr successful observaton of 
ae are limited to about sixty days annually, 

ut these observations will neVbrtheless we of consider- 
able value in co-operation wit) visual observations 
made elsewhere. ° 

In discussing the results of the sunspot data, 
Father Chevalier concludes that ts do not appear 
at random in different regions of the sun’s hs 
but tend to develop in certain areas over considerable 

ods of time en the observations of latitude and 
ongitude are plotted over long periods of time, there 
is thus a tendency to form groups, and these sometimes 
tend to be drawn out obliquely with reference to the 
meridians, as though the foci of activity moved slowly 
in longitude toward east or towards west 

The remarkable interchange of activity between 
the northern and southern hemispheres, and the 


Tue PHYSICAL NATURE OF THE SOLAR’ CORONA — 
The Zasischrift fur Physik of October 20 contains the 
second part of a paper on the above subject by Dr. W 
Anderson, with a Discussion of the photoelectric and 
the electromagnetic theories of the corona, both of 
which he shows lead to great difficulties The 
observations of H. Ludendorff during the solar 
eclipse of September 10, 1923, are referred to; they 
show that the maximum of intensity in the spectrum 
of the corona coincides exactly with that in the 
spectrum of the photosphere, which 1s contrary to 
results previously obtaimed, and shows that the 
corona does not consist of incandescent particles, 
since the temperature of such hear would certainly 
be lower than that of the photosphere, and the in- 
tensity maximum would be towards the red. 
Dr Anderson proceeds to obtain an estimate of the 
effective molecular: weight of the corona, based on 
the fact that since the pressufe ıs small the mass 
absorption coefficient and the temperature radiation 
are smali, so that alterations in state must be adia- 
batic. He estimates the tem ture in the lower 
layers as 4824° Abs., which 1 to a maxmum value 
of the effective molecular weight, m, of 1/1733°5 
and a minimum of 1/1906-8, in the hest regions 
the temperature estimate 1s 4236° Abs. and m 
hes between 1/1787-7 and 1/1985-1, with similar 
values for intermediate height. - According to L 
Flamm, the «‘ atomic weight” of “ electron gas” 


varying positions of the equatorial zone of minimum? ‘is 1/1832-8, which hes between these maxima and 


activity, are also brought out in these studies. 
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. : ` Research Items. 


Some Hunpu OsseRrvaxcEs t—In the Sctenisfic 
Monthly for December, Dr. Elsie Clews Parsons 
records autobiographical remimscences of Somesh 
panda Bose, ea mgalt of the Kshattnya caste. 

s family are Rutin Kagyathas and his wife was Bal, 
a division of {he Kasyathas for whom it was an honour 
to intermarry with the Boses, theiresupenors. Hus 
own immediate family was exceptfonal, in that its 
head, an “uncle,” was seventy-five years old and had 
not followed the usual custom of men of his age and re- 
signed his authority to a younger brotherorason. All 

emames of the family had been given by this uncle 
instead of, as usyal, suggestions having been offered 
a several of the family at the nce-giving ceremony. 
The nte of “ education ” was performed at 
the age of five years by the family Brahmin, who put 
the pen in the child’s d and guided him ın forming 
the letters. Although S C Bose was at first slow to 
learn, he developed a prodigious memory and an 
extraordin mathematcal capacity In spealang 
of marnage he says that parents pay a good deal o 
attention to colour. They know that it is inherited, 
particularly 1f ıt 13 dark. The standards of beauty 
are figure, contour of face and colour. Parents ceed 
be put to a good deal of expense if a daughter 1s dar 
an interesting commentary in practice on the colour 
theory of caste 


OYSTER BREEDING ExPERIMENTS.—Experments to 
ascertain the conditions governing the production and 
T spat have been carried on since 
1918 at the try of Agriculture and Fisheries’ 
Shellfish ResearcheStation at Conway, and this year 
the Ministry’s mussel purfication at Lympstone 
were also used for this urpose during the off-season 
for mussel cleansing. A feeding experiment with 
ortiinary yeast carried on this year met with some 
success e youhg oysters were able to swallow 
the yeast cells, and in one tank so treated at Conway 
a useful spatiall was secured. At Lympstone a very 
heavy Spatfall was obtained ; so many as 150 oysters 
setthng on a tile. Two special features were noted 
il connexion with the tank where the heaviest 
spatfall occurred: first, that there was a very large 

pulahon of small fish (gobies) which were absent 

om other tanks; and secondly, the presence of a 
minute vegetable organism. e intestines of the 
oysters were found to be full of this green matenal, 
almost to the exclusion of other organisms. The 
gobies may have kept the water clear of certain 
organisms which compete with the young oysters 
for food. Some hundreds have therefore been trans- 
ferred to one of the tanks at Conway, and it 1s hoped 
that they may breed sufficiently to allow of e i- 
ments being carried out next year Cultures of the 

vegetable matenal on which the oysters were 
o ed to feed have been made, and further e - 
ments with this organism will also be carmed on 
next season. Another feature was the rapid growth 
of the Lympstone oysters, which reached a diameter 
of 2 ınches in less than two months: a rate of growth 
outside all previous experience The spat has been 
laid down in the Exe Estuary, and in the Menai 
Straits; the mortality has been negligible Some of 
the spat has also been laid down by a large firm of 
oyster planters at Bnghtlingsea. 


Waxes oF Inpran Cotrons—A curious fact 
alert i as the result.of a study by Leshe Y Lecomber 
and Maurice E Probert of the waxes of Bs ae samples 
from different countnes, by the meth 
recently been wofked out in the laboratomes of the 


which have*| ecnbes a new genus, Eprpe 


of Text Inst, vol. 16, No. 11, November 1925). 

t American and Egyptian cottons show no 
constant differences in the composition dnd properties 
of the wax extracted by carbon tetrachlonde, which 
could be regarded as characterismg the country: of 
origin, 1n every case waxes from Indien cottons prove 
to characterised by a high saponification value. 
This 1s the mest outstanding character of the Indian 
waxes, but they also possess a relatively low melting- 
point, high acid and iodine values: and contain a low 
percentage of unsaponifiable material. 


Grass Rusts or SOUTH AMERICA —J. C. Arthur 
reports upon the collection of grass rusts made by the 
late Prof. Holway during extensive journeys in South 
America dunng 1919-22, journeys made especially 


with the view of collecting rust on and 
on alternative host plants, in the padine of ths 
hical Soctety, Vol 64, No 2, 1925. 


American Philos 

This collection forms the basis for a general re- 
examination of all recorded data as to grass rusts in 
S. America, with the result that 74 species are listed 
with notes as to host plants and distribution ; five- 
sixths of these specits were represented in the Holway 
collections 


© “Movutpy Rot” IN Hevea BRASILIENSIS.—A 
paper by F. W South and A. Sharples on the spread 
of this in Malaya ıs of interest as the record of 
the spread of a fungus parasite, presumably introduced 
about 1916 in some plantation ugh plant matenals 
umported into the country, until it is now well 
established ın a large part of the Apes andar 3 area 

ulletin No. 37 of Dept of Agriculture, Straits 

ttlements and Federated Malay States). Inoculation 
experiments seem to establish definitely the identity 
of the causal as Spheronema fimbriatum 
(Œ. and H). One spore form of this fungus, a dark- 
coloured endospore or, macrospore, 1s very resistant 
to drying, and as the fungus is a wound parasite, ıt 
may spread by this means on the Imives of the 
tappers as they pass from one plantation to another. 
The disease has now a firm hold and there seems 
little hkelihood of its eradication, but the authors 
describe expenments, confirmed by extensive tnals 
on a commercial scale, which show that ıt may be 
kept under control by tng or spraying antiseptics 
on to the tapping surface. icularly good results 
seem to have = obtained swith a proprietary arhcle 
known as “ Agnsol.” 


ZOOLOGICAL POSITION OF THE ARTHRODIRA.—The 
position of the Arthrodira and Coccosteomorphi 
among fishes has for long been debated. At one tıme 
they were thought to belong to the Dipnoi, but more 
modern views have brought about their removal from 
that group out, h@wever, assigning them to any 
other definite place. Dr. Eric Stensio of Stockholm 
has just published a*most interesteng and important 
paper dealing with the question in vol. 4, No. 4, of 
the Geological Senes of the Field Museum of Natural 
History (Chi , October 1925). It appears that a 
specimen of ropetalichthys in the collections of 

e Museum gave promise of showing, after suitable 
development in the laboratory, something of the 
structure of the primitive carhlaginous neurocranium 
It showed eventually much more than this, in that it 
has enabled Dr. Stensio to describe in de much of 
the anatomy of the brain, nerves and course of the 
blood veel, These are fully described and figured 
in the first part of his paper. The author then de- 
schthys wildungensts, and 
in a third section gives a general review of the whole 


* British Cotton Industry Researgh Assodiation (Journal | group. It comes rather as a surprise to find a hst 
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of eleven characters ın the primordial, neurocranium 
which are essentially elasmobranch, and in his con- 
cluding remarks the author, after pomting out that 
the Arthrodira are certainly not Crossopterygians, nor 
Dipnoi, nor Palasoniscids, nor a fortiori Actinoptery- 

ans, comes to the conclusion t as they are un- 

oubted fishes unrelated to the non-fish- Ostraco- 
dermi, then thay must be elasmobranch in affinities. 
This view has much to commend it, but necessitates 
a somewhat drastic re-onentation of apr ideas as to 
the course of evplution in the rae eee fishes, 1n 
that they must now be considered to have come from 
ancestors with a covering of true dermal bones which 
they have secondarily lost. The fact that bone is an 
exceedingly primitive substance, s g. in the ostraco- 
derms, gives some support to the thesis 


SOLUTION LAKES IN SWITZERLAND.—In a paper 
read on December 7 to the Royal Geo naa 
on the lakes of Scotland and Switzer , Prof L. W. 
Collet directed attention to the numerous basins 
produced by the solvent action of water on calcareous 
and dolomitic strata in Switzerland. These lakes are 
of two kinds, according to whether they occupy 4 
doline or a polye, the latter being the er, and due 
to the union of several dolines. sakes of this nature 
in the Alps frequently have their floors covered with 
deposits of impervious material derived from und 
moraines of ancient glaciers. This points the 
basing not entirely due to chemical action In 
fact, Prof. Collet beheves that in the majority of cases 
ee e process of 

eepemng The glacier has cleaned out and deepened 
a cavity formed M chemical action, and 1ts ground 
moraine has completely closed up the fissures in the 
limestone; thus the existence a a lake has become 
possible. Thus the lake of Mutten, which was gener- 
ally considered to be a corrie lake, proves on close 
examination to be a solution basin with moraine 
matter on its floor. The Oberstockensee and the 
Daubensee are cited as other examples of solution 
basins 


PLEISTOCENE Cave Fauna oF MaLra.—The annual 
report of the Valletta Museum for 1924—25 records 
. Many interesting additions made by Miss G Caton 
Thompson to the fauna of Ghar Dalam. The bones 
were determined in the sede Department of the 
British Museum by Miss D. A. Bate The follow- 
ing represent genera not hitherto recorded from the 
cave deposits of the Maltese islands: a shrew, 
Crocidura, cf. leucodon; a bat, Rhinolophus, cf euryale, 
a field mouse, 4 us syluaticus The following 
species, recorded from these deposits for the first time, 
are now, except the owl, either rare visitors or entirely 
absent from the region: the short-eared owl, Asto 
acaprivinus; the sheldrake, Tadorna cornu; the 
rook, Corvus frugilegus; and, most noteworthy, the 
carrion crow, Corvus corons.* Other naw records are 
the thrush, the blackbird, a vgry small fox, a small 
carnivore (? wolf)? Considenng the amount of work 

eviously done at Ghar Dalam, this ıs a remarkable 

est for one season, and shows the advantage of 
expert co-operation. The importance of such precise 
details in worlang out the geography and climate of 
the period needs no emphasis. 


PoRCELAIN CENTRIFUGAL VESSELS IN CHEMICAL 
ANaLysis.—In the Chemiker Zettung of November 20 
there is®an interesting account by Pincussen and 
Annstem of the adaptation of the centrifugal method 
of filtration to chemical analysis in physiological 
chemical analyses. The rapidity, ease, and cleanliness 
with which separations can be obtamed render thw 
method superior to the older methods of filtration in 
physiological investigations, since changes which are 
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due to adsorption phenomena can be avoided with 
much greater certainty. The new vessels*are made of 
porcelain and can therefore be ignited and weighed 
if necessary. Tests were made of the efficiency of the 
method by carrying out estimations of sulphune acid 
as barium sulphate and of aluminium gs alumina. In , 
both cases the error was greater than that obtained 
in the usual way. On the other hand, the quantities 
of material weighed were unusually small. . 


e 
THE ABSORPTION OF HYDROGEN BY PALLADIUM AND 
By PALLADIUM SILVER ALLOYS.—The great difference 
between the atomic weights of palladium and hydro- 
gen makes it impossible to determine directly ste 
posrtion of the hydrogen atoms with respect to those 
of palladium by means of X-ray spectrograms If, 
however, the density of saturated palladium, which 
at o° C and 760 mm. Hg. absorbs 523 times 1ts volume 
of hydrogen, or about one h gen to two palladium 
atoms, 18 calculated on the assumption that the 
hydrogen atoms replace those of palladium in the 
lattice, the value obtained ıs 7-3, while that observed 
13 to-76. Messrs. F. pap, and A Sacklowski, ın 
a pa in the Annalen Physik for November, 
conclude that the pee atoms are distnbuted e 
between the atoms of the um lattice, which 1s 
thus expanded considerably. They have investi- 
ated rer degree the absorption of hydrogen and 
deemed e dimensions of the resulting lattices 
for a number of alloys of palladium and silver. The 
result is rather remarkable, the lattice dimensions 
of the hydrogen-free alloys increase according to a 
linear law as the amount of silver increases, ın accord- 
ance with Vegard’s law, those of the hydrogen- 
saturated alloys remaim practically constant m 
pure palladium up to about 70 a8 cent silver, the 
amount of hydrogen absor following a linear law 
as the amount of sijver 1s increased, and dropping to 
zero for about 7o per cent of silverin the alloy. ° 
2 


THE PHOTOGRAPHIC ACTION oF H-Rays FROM 
PARAFFIN AND ALUMINIUM—The hydrogen nuclei 
ejected by collisions of a-particles have .so far been 
mainly investigated by the scintillation method and 
by the Wuson cloud method. Muhlstein in 1922 
indicated the possibility of the use of photography 
for the purpose, and in the Zettschrsft fur Phak of 
October 5, Fratlein M. Blau descnbes a method, 
based on that employed by Michl in connexion with 
a-rays, ın which the H-rays produced by the bom- 
ban ment of a thin sheet of paraffin with a-rays from 
polonium pass at a rather steep angle through’ a 
Booeog epic film, sach H-nucleus ae a row 
of black dots which appear when the plate 1s developed. 
Vanous difficulties had to be overcome owing to the 
long exposure required, which made ıt necessary to 
reduce all photographic action due to £- or y-rays to a 
minimum, and it was impossible to obtain results 
with the longer range a-particles produced by radium 
C, which give H-rays with a range of nearly 30 cm. 
and could be to give longer rows of black 
dots than the H-rays due to the «particles of polonium, 
the tange in air of which is only about 16cm A 
compayison experiment in which the paraffin sheet 
was replaced by a layer of lamp black, con ing the 
same amount of carbon as the paraffin with very little 
hydrogen, did not show the rows of dots = Aluminium 
foul free from adsorbed gases also gave H-ray tracks 
in the photographic plate when bombarded with 
a-rays from polonium, so that it appears that the 
atoms of this metal can be disintegrated by a-ra 
of less than 4 cm. range, which agrees with the results 
of E. A. . Schmidt, and contradicts those of 
Rutherferd and Chadwick, who fund a lower limit 
of4gcem č °? ; : $ 
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The Ignition-point of Gases and its Relation to Volume and Pressure, 


AS part, of the inv tions on the ignition of 

gases undertaken by the: Safety in Mines 
Research Board, Prof. H. B. Drxon and Mr. J. 
measured the change of volume 
required to fire Yarioug mixtures of methane with 
air, and of Jaydrogen with oxygen, when these gas 
mixtures are suddenly compressed in,steel cylinders. 


As the com on was carrie out originally, 
according to . Nernst’s suggestion, the piston 
was driven down by a ing weight untul it was 

by the omon of gases, the distance 


the cylinder traversed by the a Tegistering 

the compression. Now the gases do not burst into 
flame at the moment the ignition-point 1s reached ; 
an interval of self-heating occurs (varying in length 
with different gas mixtures) during which the piston 
will continue to descend—thus indicating a greater 
compression, and higher temperature, than was 
really needed to fire the gases. This error was 
corrected by stopping the piston mechanically by 
means of a head which was, caught by steel collars 
of the desired thickness placed over the mouth of 
° the cylinder. Later on another source of error was 
inted out, namely, the possibility of the self- 
eating gases pani up the piston and weight and 
thus loung heat by doing work at the beginning of 


the fame od. 
Methods hive coe been adopted which meet these 
two sources of error. The older apparatus was fitted 
owerful clamps which by means of 
strong spri should slide over the weight in its 
lowest position apd hold it rigidly down on the 
“piston. In practice it was found t the rebound 
of the weight when suddenly stopped prevented the 

' certain action of the clamps: but the insertion of a 
small lead cylinder between the piston head and the 
weight allowed the weight to continue its fall (after 
the piston was stop for a fraction of a second, 
during which the pe had time to make good 
their hold pnd keep the weight tight against the 
flattpned-out lead disc. 

. A new machine has also been designed in which a 

toggle-joint (as used by Ricardo) is straightened 

out a weight. This mechanism ensures 
that the motion of ee may be stopped at any 
given point, and also t 1t may be held firmly in 
that position if the toggle-joint 18 kept horizontal. 

The new machine has a cylinder of twice the diameter 

of*the old, and it is found that, while the rapidly 

firing moxctures such as electrolytic gas require nearly 


7 Suhstanos df two eae (1) "OP te F ia aa by s 
at Gama at Diierent Prem,” by Prel a? pee Nr. W. F. 
read betore the Literary and Philosophical Society 


on Tussday, November 10 


cal Association has now at 

Plymouth a laboratory in the same class as 
those at Naples and Woods Hole. It only lacks that 
cosmopolitan element, which largely makes thé charm 


THE Marine Biol 


at Naples. It has ıts zoological, physiological, and 
Sshenta d ents and a nekih wees that can 
visit even sea areas. Its growth, while largely 
due to the gnition of the 1m ce of basal 


scientific research work in the elucidation of practical 
problems by the Development Commussioners, is 
chiefly owing to the b 

of its Director, Dr. E. J. pera beng Te pun 
factor in attractipg the - na who 
eccupied its tables in the past year; Br. Bidder has 
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ess and scientific insight 


the same’ compreseions in the two machines, the 
Mower firing mixtures of methane and air show 
lower ignition-points in the larger cylinder. 

To study the effect of differences in initial pressure 
on the ignition-pomt of gases—a question raised by 
the observation of the powerful com ion-waves 
propagated in the of the high explosives used 
in coal-mines—Prof. Dixon, in collaboration with 


Mr. W. F. i ins, has modified the concentric tube 
apparatus, ed some twenty years ago, 80 as 
to observe the thon-point of various gases in air 


and in oxygen at pressures above and below the 
atmospheric pressure. 

The atlca cylinder surrounded by its electric 
furnace.is encased in a strong steel vessel, and ia fed 
from below with compressed air or oxygen—for 
iments—the excess of air escapi 
(with the products of combustion) at the top of the 
vessel. For low trials the air, or oxygen, 18 
allowed to enter below and is drawn off at the top 
by a motor-driven exhaust-pump, so as to maintain 
a constant pressure during eal experiment. The 
combustible gas ig admitted through the narrow 
central tube, which opens in the middle of the large 
cylinder, by turning a tap on the outside of the vessel 
—the gas ing from the holder through adjustable 
valves. tion of the flame is made through 
a glass window, and the interval between the i 
on of the gas and its ignition 1s timed by means of a ` 
pendulum and metronome ticking half-seconds. As 
the temperature rises, this interval or “ ” becomes 
shorter ın successive experiments, and when 1 falls 
to o5 sec. (o6 sec. m the case of methane) the 
tem ture observed is called the rapid ignition-point. 

e effect of variahons of pressure on methane and 
on hydrogen was found to be very different. With 
methane in air, the rapid ignition-points fell regularly 
as the re was increased from 1 to 7 atmospheres, 
and when the pressure was lowered the ignition- 

ints continued to rise so I as the gas would 
t, although the rate of rise fell off as the pressure 


` was reduced from 150 mm. to 100 mm. of mercury. 


On the, other hand, although the ignition-pomt of 
hydrogen in air fell regularly as the pressure was 
increased from 2 to 7 atmospheres, it also fell very 
sharply as the pressure was reduced from 150 mm. 
down to 75 mm. of mercury. 


The ents in oxygen confirmed these made 
m air, except that the rapid ignitons of methane 
in oxygen showed a maximum temperature at 200 


mm. pressure; above or below this pressure, the 
ignition-point fell. This fall in the ignition-point 
at very low pressures appears to be a general property 
of gases : its cause 13 as yet unexplained. 
e 
e 


British Marine Biology. ° -° ‘ 


also been generous and, as treasurer, active in obtain- 
ing money for several new buildings. 

e journal of the Association (vol. 13, No. 4), 
by arrangement, includes the work of other Bri 
marine laboratories. Prof. Meek leads off with a 
critical account of legislation on the catching of crabs 
and lobsters on the east coast of England. ‘The crab! 
sheds its shell in autumn and takes some months to 
reform and harden its new coat It1s poor in quality 
then, and the fishing 13 a moet destructive one. To 
tect ıt the Eastern, Notth Eastern, and Northumber- 
land fisheries committees have closed the crab fisheries 
gt different times during these months. The author. 
analyses the results În comparative graphs, which 


é 
$ 
e 


JANUARY 2, 1926] 


NATURE ; 


31 








show quite a remarkable benefit in the total catch of 
each district. Northumberland gives particulari 
striking results, while it is shown that the Sco 
coast to the north has gamed by migration about ẹ 
varter of a millon female crabs each year owing to 
closure The paper should be read by every 

l tor for, if ıt does nothing else, it shows by 
inference how foohsh and wasteful it is, scientifically 
PeR, have fisheries ın each of our three islands 
in the ds of different authorities, and coastal 
fisheries under g series of independent local com- 
mittees. Each county might just as well manage 
the railways within‘its boundanes. 

F. S. Russell deals with the diurnal changes in 
the distnbution of the macroplankton. The place 
sampled was about balf way between the Plymouth 
Drenai and the Eddystone, in 51 m. water. 
The date was the full moon on July 15-16, 1924, 
fair weather. The author clearly hopes that he was 
beyond the region of local swirls and upward currents, 
but to convince us of this he should surely have taken 
serial temperature and pH readings. We shonld 
have liked also to know a httle more about the 
weather and particularly the strength of the light. 
Five series of observations at different depths were 
taken with a large round strami# cloth net of 2 m. 
diameter at apprommately equal intervals Each 
haul was Io minutes A depth recorder was attached, 
and the depth path of the net at each haul -was 
recorded e caught were counted, and 
lists are given of those definitely migrating to the 
surface at night, of those dispersing evenly through 
the body of water, of those making smaller but yet 
definite upward migrations, and lastly of those not 
affected. The young stages of fish are omitted, but 
are to be recorded in a separate paper. Of isolated 
facts, 14,000 Tornaria-larve caught in the surface 
haul at midnight is interesting, while the various 
crustacean larve are particularly well done, thanks 
pan to the stimulus of Dr. Lebour. The work 1s 
of importance and clearly must be repeated, we 
would like 1t to be done much farther from land and 
at a season when larve are less abundant, so that the 
whole problem may, to start with, be simphfied 
much as ble. : 

C. F oe has been working on the Atlantic 
slope and there he obtained luminescence in a species 
ot deep-sea fish, Malacocephalus lavtis, produced by 
an epithehal invaginated gland opening around the 
anal papilla and lying ın front in the ventral wall of 
the abdomen ; ıt 18 of considerable size and is pro- 


vided with connective tissue struts and a muscle 
sheath. The secretion is Ain) luminous and appears 
to be always poured, out by the dying fish. It goes 
into solution in water, but constant shaking (? oxida- 
tion) 1s required to mamtan ts luminosity. It is 
not due to bacterial action, but to a definite gubstance 


which has been termed luczferin.e Ht ıs suggested ° 


that the material may be shotout as ink is by a cuttle- 
fish, only here a cloud of light, while the fish darts off 
to escape from tanger; it is also possible that the 
light may be used to attract food. l 
Four pa deal with Crustacea, Miss Jorgensen 
describes the early pie of Nephrops. Dr. Lebour 
has nearly completed the description of the s “ 
Nyctiphanes, while working ın general on” Eu- 
hausidæ, a family of considerable importance as 
emng fed on largely by hermng. Her Seow ege of 
and ht into crustacean development is clearly an 
asset of importance to the Laboratory. Dr, Stephen- 
son adds a new species of anemone to the Bntish 
fauna, this being only the second new form in more than 
AT a remarkable tribute to the zeal and insight 
of , whose beautiful pictures are so well known, 
We hope E Mary Stephenson will continue and extend 


her work on the same group wherein she emphasises the , 


fact that the cinclides may be soft spots “ which can 
rupture neatly and without harm to the animal when 
needed as safety-valves.” We always lko to know 
ın such work the preservatives employed, and we 
think important resnits in the minute anatomy will 
be attained by employing the methods of Ramon y 
Cajal’s laboratory. ° 

f other 
account of the pH ın the gut of Mollusca, wherein he 
shows that the origin of the general acidity of the 
entire gut lies in the style which dissolves rapidly in 
alkaline media, rts maimtenamce being the result of 
a balance between the rate of its secretion and its 
dissolution ; the acidity may also be caused by the 
salivary and digestive glands. *H. W. Harvey's 
paper on oxidation in sea-water is mainly concerned 
with the actual processes, the action of a catal 
being wnhibited by dissolved organic substance ; 
paper suggests further researches that may well dead 
to economic results Finally, a new nique for 
E the dissociation of oxyhæmoglobin, described 
by tin and Hogben, will make a wide appeal as 
it is suitable for class work. The Journal concludes 
with abstracts of thirteen memoirs, published else- 
where but describing the work done at the Plymouth 
Laboratory. J. STANLEY GARDINER. 





Motor Fuels. 


TO the layman the subject of motor fuel is sym- 

bolical of the entire petroleum industry, and ın 
view of the fact that this commedity is at least a ible 
and universal ression of commercial &ctivity, there 
1s perhaps sémethipg to be said for theidea Listeners 
to the Howard Lectures at the Royal Society of Arts, 
delivered by Prof. J. S. S. Brame and published 
recently ın the Society’s journal, would, however, 
have arrived at very different conclusions concerning 
not only the of the industry, but also the 
complex snbject of motor fuels considered as a whole, 
and they would have at least been impressed with 
one fact, namely, the rapid strides recently made in 
research ¢vhereby supplementary fnels to petrol are 
gradually being made available for general consump- 
tion. 

In his first lecture the author dealt with petroleum, 
cracked spint, casing-head spirit and motor benzole, 
and his remarks on cracked, spirit were of par- 
ticular interest, as this is stll a much-discussed 
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product, both from technical eg refinement) and 
economic (utilisation) aspects. Efficiency of plant, 
loss of inital maternal, and carbon formaton, 
and the commercial possibilities of treating, residue- 
oil, are some of the many problems raised in this 
connexion, though ıt 1s clear that they are now well 
on the way to adequate soluiiqn. Cracked spint 1s 
four lended with ordinary petrol much as 1s 
e case with casing-head spint, neither products 
being suitable for direct use with motor cars. Refer- 
nng to benzole, the author remarked on the increasing 
mo aE of absorption processes for extracting this 
fuel from coal or coke-oven gas, such processes 
simulate those employed for recoveridg petrol from 
natural gas, +6. casing-head spimt, though in the 
former case silica gel has apparegtly been successfully 
utilised as an absorbent. 
e In his sevond lecture, Prof. Brame discussed 
power alcohol, fire-risks with fuels, physical pro- 
perties, *boilueg ranges, explogive ranges, ande 


pers we may refer to C. M. Yonge’s~~ ——— 


‘ 


hysics and chemistry are considerably 
ee Pepa whilst those taking biological su ic havee 
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calorific values of various direct and mixed types. 
Regarding -alcohol, hé rightly stressed not so much 
the value of this compound as a fuel, but the problem 
of its cheap, commercial production, without which 
its application 1s impracticable. The third lecture 
dealt with fuel-air mixtures, composition of fuels and 
efficiency, curréné research in the United States, and 
the interesting subject of “‘ant-knock’’ compounds, 
including tHe ous lead tetraethyl—the-distinctive 
but poiwonons ingredient of the tempérarily prohıbited 
ethyl gasoline in America. The intricate problems 
of mixed fuels such as petrol-benzole, petrol-tetralin, 
petrol-alcohol, and alcohol-ether, etc., were touched 


Talho whole syllabus thas forming a most compre- 
ben review of the subject up to the present time 





University and Educational Intelligence.. 


- CAMBRIDGE.—The election of Prof. J. Barcroft to 
the chair of physiology did not come as a surprise to 
those who are acquainted with the Cambridge Physio- 
logical School e was elected a fellow of King’s in 
1899, in'whıch year he won the Walsingham medal ; 
he has held several important physiological posts and 
“was appointed reader in 1919. » 

Dre R G. W. Normsh has been elected to a Junior 
Fellowship at Emmanuel College; he was recently 
admitted to the degree of Ph.D. for physico-chemical 
research. 

Early in December the town was vimted by numer- 
ous candidates for entrance scholarships and exhibı- 
tons. It ıs reported that the numbers offering 
ter than 


fallen off. This ig an unfortunate state of affairs in 
view of the shortage of high-grade biological students. 
EDINBURGH.—The University Court has made the 
following appointments in the Department of Public 
Health —Colonel P. S. Lelean, until recen essor 
of hygiene ın the ae i Army Medical ege, to 
the Bruce and John Usher chair of public health , 
Dr. William Robertson, Medical Officer of Health of 
the City of Edinburgh, to be Director of Instruction 
in Sant Administration. 

Dr. Archibald Milne, Depute Director of Studies in 
the Edinburgh Provincial Training College, has been 
appointed a lecturer in the University to conduct the 
course on school organisation and administration, and 
Mr. R. B. Kerr, a lecturer in education in the Trainin 
College, to be a lecturer in the University to conduc 
the course on modern educational systems and 
problems. 

LIVERPOOL —At a meeting of the University Council 
held on December 15, Associate Professor F J.T 
was appointed to the Robert Rankin chair of electrical 
machinery. Dr. Teago served his apprenticeship in 
engineermg with Messrs. Charles Parsons and Co., 
returning to the designs staff of this Company in 
1909, after spending three years at Armstrong Co. ege, 

' Newcastle-upon-Tyne, where he graduated with the 
degree of B.Sc. 21912 he was appointed lecturer 
m electrical engineering at the University of Liverpool. 
During the War be occupied i E S positions in 
connexion with the d of electrical mafhimery, 
and as Assistant General Manager of the i of 
Munitions Steel Works, Manchester. After the War 
he was appointed semor lecturer in electrical engineer- 
ing at the Uffiversity of Liverpool, and in 1924 the 
title of associate professor was conferred upon him. 
In 1924 he was admitted to the degree of D.Sc. 
(Durham). Dr. Tego has published a number of 

ers on electrical machinery, three ef which ha 
been awarded spgcial premiums by the Institute 

«Electrical Engineeys.” : . g 
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Lowpon.—Prof A. V. Hill has, on his appointment 
by the Baye Society to a Fonlerton chair, resigned 
the Jodrell chax of physiology tenable at University 


College. He will out his research work at 


: University College, and the Senateehas resolved that 


he shall continue to hold the title of “ Professor of 
Physiology in the University of London ” in respect 
of the functions to be discharged by him at that 


College. 
The following doctorates have been conferred :— 
D.Sc. (Embryology), Mr. A. S. u (University 


College) for a thesis entitled ‘‘ Contributions to our 
Knowledge of the Structure of the Placenta of Mns- 
telide, Ursidæ and Scuuride”’; D.Sc. (Physics), Mr. 
W.B Haines (University College and the Rothamsted 
Experimental Station) for a thesis entitled ‘‘ Studies 
in the Physical es of Sods”; D Sc. (Matal- 
lurgy), Miss Constance F. Elam perial College— 
Royal School of Mines) for a thesis entitled “ (1) 
Tensile Tests of Crystals of an Alumimium-Zinc Alloy ; 
(2) The Orientations of Crystals in Metal Test-pieces 
subjected to small Straums followed by Heat treat 
ment.” 





THE University College of the South-West of Eng- 
land, formerly known as University College, Exeter, 
directs attention ın its report for 1924-25 to the 
harmonious development (justifying its change of 
name) of its scheme for co-o toon with the Tech- 
mical School, Plymouth. ith effect from the be- 
ginning of the current session, the more technical 
of the School of Pharmacy has been transf to 
Plymouth, while the pure science part of the curricu- 
lum continues to be provided at Exeter as well as 
at Plymouth. The Department of Law also provides 
courses at Plymouth, and a project is on foot for 
establishing a School of Commerce there. The total 
number of full-trme students has increased from 313 
to 332, the increase of science degree students alone 
beng from 67 to 87, and of pharmacy diploma 
students from io to 18 The number of degree 
students has more than doubled ın the last four years. 


Statistics of State Universities and State Colleges 
for the year 1923-24 are published in Bulletin, 1925, 
No. 12 of the United States Bureau of Educaton. 
Srmilar annual returns have been published by the 
Bureau for the past sixteen years, but in this bulletin 
appears for the first time a tabular statement of 
tuton and other fixed annual charges paves by 
students. Thesubject is one to which much attention 
has been directed of late. In the institutions, 106 m 
number, represented in the returns, the total student 
enrolment, excluding the summer school, was men 
148,230, and women 77,567, and the student fees paid, 


exclu board and room ‘rent, amounted to sixteen 
million dollars. There is v great diversity of 
practice in regard to the fixed c es which students 


are called upon to pay in these state universities and 
colleges, the amounts varying, in’arts and sciences, 
for tuition and other fixed annual eB, oare 
laboratory fees, from nine dollars in the University o 
Oklahoma to 314 dollars in Cornell University. J 
table includes Ei: hpa for medicine, dentistry, law, and 
pharmacy as as arts and sciences; ın almost all 
instances the rates for other courses of study such as 

eering and agriculture are the same as for arts 
and sciences. The highest profeesional scheol turton 
charges are 500 dollars per annum for the Medical 
School of the University of California. Many institu- 
tons at which tuition 1s nominally free impose 
“incidental” and ‘‘ registration ” es, generally 
$%mall but sometimes considerable, s.g. Pennsylvania 
State College, roo dofiars. 
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Contemporary Birthdays. 


January 1, 1855. Sir Charles L Morgan, Past Pres. 
Inst.C.E. . 
January 5, 1846. Sir John Arrow Kempe, K.C.B. 
January 8, 1845. Rt Hon. Su Herbert E. Maxwell, 
Bart., F.R.S. * 
January 8, 1856. M le Prof. Henri Lecomte, 
Natural History Museum, Paris. ° 
January 8, 1888., Sir Frank W. Dyson, F.R.S. 





Bom at Edinburgh, Sir HERBERT MAXWELL wes 
educated at Eton and Christ Church, Oxford. As 
naturalist, antiquary, and worker ın the public service, 
Sir Herbert’s many-sided activities have had ame 
play on both sides of the Border. An ardent chronicler 
of tush history, he was president of the Society 
of Antiquaries of Scotland, 1900-13, and a lecturer 
in the University of G w during that period. 
A recognised authority on ttish historical monu- 
ments, he was Rhind lecturer in prc 2 pe 
versity of Edinburgh, 1893-1914 Sir Her was 
chairman of the Royal Commissi$n on Tuberculosis, 
1897-98, afterwards representative of H M. Govern- 
ment at the Berlin Congress on’ the Prevention of 
Tuberculosis. Many papers ın the issues of the 
Scottish Natural ry Society on the habits of 
animals and birds proceed from his facile pen. 
Fisherman -and botanist, he has published “ Salmon 
and Sea-trout” (1899), “Fi at Home and 
Abroad ” (r914), ‘ Trees, a Woodland Notebook ”’ 
(1914), “ Flowers, a Garden Notebook ” (1923). His 
“ Memories of the Months ” (1897) has gone ugh 
many editions. In August last Sir Herbert was 
appointed ey the Crown chairman of the board of 
trustees of the newly constituted National Library 
of Scotland, arising from the transfer of the great 
library of the Faculty of Advocates as a nucleus. 


Prof. Lecomre, an Officer of the Legion of Honour, 
is one of the two professors of botany in the Natural 
History Museum, Paris He was elected a foreign 
member of the Linnean Society ın 1916, the followm 
year becoming a member of the`Paris Academy o 

jences Professor atthe Lycée St Louis, 1884-1903, 
he joined the museum staff in 1g06. Founder and 

editor of the Revus des cultures colonialas (1897), 
Prof. Lecomte is author of various important works, 
notably, “ Les Textiles végétaux et leur examen 
oma ” (1892), and “ Le Coton en Egypte ” 

1904), 


Sir Frank Dyson, bom at Ashby, was educated 
at Bradford Grammar School, proceeding thence 
to Trinity College, Cambridge, graduating second 
wrangler. He was also Smith’s priteman. Chief 
pie aan at the Reyal Observatory, Greenwich, 1894- 
1905, he was next iat Astronomer-Royal, 
` Scotland, returning to Greenwich in rg1o to take u 
the post of Astronomer-Royal. Sur Frank was award. 
a Royal medal by the Royal Society m 1921. It was 
recorded that among many important contributions 
to astronomy he had devoted special attention to 
investigations of the movements and distances of 
the stars, and of the bearing of these upon the 
structure of the stellar universe. He had been con- 
spicuously successful in obtaining records of the 
spectrum of the corona and chromosphere during 
eclipses.of the sun. Sır Frank ıs a corresponding 
member of the Academy of Sciences, Paris, and ¢ 
foreign member of the Reale Accademia Nazonale 
dei Lincei, Rome. 
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Royal Meteorological Society, November 16 —I D. 
Margary: The Marsham phenological wecord in 
Norfolk, 1736-1925, and some othets. 

henological record kept by five generations of one 
Finaly at Hevjngham near .Norwich fs presented. 
The observations include the dates of leafing of 
13 common trees, flowermg of snowdrop, hawthorn, 
etc., and the movements of 8 migrant and other 
birds. The mean date for a group of seven of the 
pe events covering the period PEER ENE 

worked out for each year. e annual vara- 
tions are closely related to température and show 
a very definite periodicity, averaging twelve years, 
between uavenally backward springs or early springs. 
Recent extreme years are: early, 1912, 1921; late, 
1908, 1917. The intervals have recently been 
shorter than the average. Comparing the plant 
dates ın the eighteenth and twentieth centunes 
Sea averages for the thirty-five year periods 
1751-85 and 1891-1925) of the 16 plants, Io were 
earler 1m the recent 
later, possibly an mdication of an earlier tendency 
in recent spmngs. Mi t birds seem independent 
of these conditions. e swallow’s date of arrival is 
definitely getting later (the average for the thirty-five 
years 1891-1925 being eight days later than for 


A remarkable ° 


period, 3 were unchanged, and 3, 


1751-85), ın contrast to that of the cuckoo, which 
has on the average kept a constant date throughout 
ruments ın the 


the period... Stewart : 

shelling of rain gauges The chief difficulty met 
with m the measurement of rainfall is the effect of 
wind in decreasing the catch of a gauge owing to the 
eddies set up by its projecttg At Valencia 
Observatory it has been found that o a 
afforded in ing de by buildings, the Niplfer 
shield and kia ee d Jeffreys? On the dynamic 
of pe rE winds All problems of the motions of 
the atmosphere produced temperature changes of 
large horizontal extent can be reduced to closely 
related problems of tides m-an ocean of uniform 
depth, and, in the absence of friction, they can in 
general be solved by known methods. The theory 1s 
appled to the annual vanation of pressure in Central 
Asia, and gives fair quantitative eement. When 
applied to the gen circulation, however, it gives 
easterly winds everywhere. Fncetion would con- 
siderably alter this result , mdeed a steady circulation 
13 umpossible when friction is present. The only 
dynamically admissible types of motion with friction 
involve westerly circulations around the poles and 
systems of cyclones the height of which 13 comparable 
with that of the tropopause. 


Geological Society, December 2.—-R. D. Oldham’ 
The depth of origin of earthquakes. Methods of 
determiming the depth of origin of an earthquake, 
dependent on observations of the time of occurrence, 
demand records of a degree pf precision, and in 
numbers, which are seldom avaiable. The same 
objection applies to the Dutton method, based on 
variation in the mtensity of shock; but the method 
is capable of a simplification which will make ıt 
applicable to any case where the area affected by the 
sensible shock, and the mammum d of violence 
attained, can be determined. The Dutton method 
is sound in principle, but two important errors have 
been introduced in the applhcatign Acceleration has 
been taken as the measure of intensity, whereas the 

eformula denfands that the product of maximum 
acceleration and ee of dwplacement should 
be used, and@ the effect of absorption of energy ine 


tem 
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transmission has bean treated as negligible. The 
errors so introduced are, however, opposite in sign 
and ple | equal in amount, sc the depth obtained 
is appro tely correct. The simplified method 1 
applied to the discussion of the Italian record for the 
years 1897-1930, comprising 5605 distinct shocks : 
rt is found that? more,than 90 per cent. of these 
originated at depths of ess than 10 km., and mostly 
round ‘about 5 km. ; while only 1 pes cent. originated 
at depths exceeding 30 km. is ifin strong contrast 
with the depths of origin of the distant records, which 
seem to vary from 50 km., in a few cases, to, in most 
cases, 100 km. or more. From this it is concluded 
Tim where distant records accompany a destructive 
earthquake, the, disturbance has a two-fold origin, 
the episeism, or surface-shock, by. which the damage 
is directly caused, beng a secondary result of the 
bathysedsm, which is the origin of the distant record. 
The great number of local shocks are purely episeisms, 
without any recognisable bathyseism. 


Linnean Society, December 17.—H. Graham 
Cannon: On the feeding mechanism of a freshwater, 
ostracod, “a (O. F. Müll). The shell- 
cavity is ıncompletely divided ‘into an anterior and 
a posterior chamber the “ oral mass ” 

ded from the more dorsal parts of the valves. 
The month-entrance. 1s on a level with the ventral 
edges of the shell. A stream of water is caused to 
pass ee oe through the shell by three 
vibratory plates. The organism is essentially a 
crawling form, and feeds on anything that it kicks 
up in its wanderings. The distur particles are 
sucked in by the water stream and eventually are 
pee a ee peas Dy S par o i To 
rakes ” that occur in the or wall of the oral 
cavıty.—R. R. Gates : The vegetation of the Amaron 
basın. The whole of the Lower and Middle Amazon 
båsın, from the Atlantic to the Andes, lies wrthin a 
few d of the &quator and represents the greatest 
area of forest in the world. Practically the whole 
region is clothed with luxuriant tropical rain-forest. 
The Amazon any other river in its - 
areg and in the volume of water discharged, the main 
channel being 40 to 60 fathoms deep up to Manaos 
(1000 miles). At high river, in June, the water-level 
is in many places more than 50 teet above its level at 
the end of the “dry” season. As the river rises, 
thousands of square miles of forest-country are 
inundated. This is known as igapo, and the annual 
figoding has striking effects on the vegetation. 
Among floating plants, several species of Eichhornia 
are common; and Victoria regia, spreads its leaves 
in sheltered lagoons. Another characteristic plant 
along the mver is a gigantic “ pampas” grass 
(Gynsrium sagitatum), fisxa in Dorbi, 
Ga e ed! E T I E E 
arrows for ooting turtles. Small fine-leaved 
bamboos of many species occur in some places. The 
two most numerous families in the forest are the 
Cesalpinioidex and the palms. ~ 


CAMBRIDGE. 


Philosophical Society, December 7.—R. W. Ditch- 
burn: The quenching of resonance radiation and the 
breadths of s b men aa pipe radiation 
theo t forward ter and others is incom- 
patible Pith one or other-of the sets of expermmental 
results by Stuart, Fuchtbaner, Joos, and Dinkelacker. 
—G. H. Briggs: A,photographic method of deter- 
muning the mobility of recoil atoms. The method is 
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dicular to the direction of the air stream. 
uch a source gives thonum X, thorium A, and thonum 
B by recoil. These atoms are carried across by the 
électrc field to the top plate and give two bands of 
activity, one when there is no air, t and a dis- 
plated d when there is a steady flow of air between 
plates. The distribution of activity on the top plate 
was found by exposing it directly to a photographic 
plate and measuring the bands obtained with a micro- 
photometer. eNo detectable difference in the mobilities 
of thorium X, A, and B was found, bat there ap 
to be a continuous distribution. of mobilities from 


Na ay 1-84 with a maximum at 1-56 cm. per sec.— 
R. L. Alston: (i) Some developments in the X-ray 
analysis of single crystals Mfller’s method of single- 


analysis has been extended to iron 3 
for which [110] axes only are conveniently determined. 
For a given angle of reflexion, the axes determined 
by this method at a given pomt on the surface must 
lie within a lumrted region, uf neither the incident nor 
the reflected beam is to be obstructed by the body of 
the crystal. For a plane surface the limits of this 
region have been calculated and plotted in di 
for several reflexion es. A method of analysis 
making use of reflegions from the continuous 
has also been developed. (2) The distortion of large 
aluminium crystals at boundaries. In a test- 
piece composed of several large aluminium crystals, 
the distortion under a tensile load is less near the 
crystal boundaries than in the body of the crystal. 
X-ray analyses show that the distortion becomes 
poe less as the boundary is oppona 

m a distance of two or three mm., but is of the 
same character as that in the body of the crystal, 
is. a shear on tho same plane and in the same 
direction. The boanias are A rigid bar the 
crystals and one crystal does not slide over another.— 
P. A.M. Dirac : The adiabatic hypothesis for magnetic 
fields. A dynamical system undergomg an adiabatic 
ene does not necessarily satisfy Hamilton’s 
equations when it involves forces depending on the 
velocities. For a in an adiabatically varying 
magnetic field, the electric forces which necessarily 
accompany the varying etic field just com te 
for the preceding effect ; thus the usual proof of the 
adiabatic invanance of the quantum integrals, based 
on the assumpton of Hamulton’s equations, 1s valid.— 
E. L. Ince: (I1) Periodic solutions of a linear differential 

uation of the second order with iodic coefficients. 
B The second solution of the Mathieu equation.— 
Timma: The equianharmonic and harmonic 
envelopes of a quadrinodal cubic surface.—M. J. M. 
Hill: On the substitution of wen. antag ary 
similarity for Euclid’s postulate of parallels. - 
déndugn.—c.. G. F. James: On a family of constructs 
im higher space. , 
° EDINBURGH. 


Royal Society, Deĉember 7.—W. J. M. Menzies: 
Salmon (Salmo salar) of the River Moisie (E. Canada). 
These salmon are very similar in their habits of lfe 
to salmon in Great Britain, and their scales are a good 
indication of their age and history. The average age 
of the smolts at inigration is rather higher than the 
average age of the salmon in the northern rivers of 
Scotland, though they are not quite so old as the 
smolts in many of the Norwegian mvers. „The per- 
centage of fish which have spawned on ong or more 
occasions is also er than in Bntain, and one 
salmon was found which had spawned no less than 
four tames. The majority of fish belong to the large 


a modification of Zelehy’s, using paralleP plates. Thee! spring or three winters in sea class and their average 
source of recoil agoms was a narrow line pf meo- | weight is therefore oonsiderable——Fred J. Symon: 
ethoriym bromide on platinum on tite lower plate | The diffusion of salt vapours in a bunsen flame. It 
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has been previously shown by Prof H.-A. Wilson 
that for a of salt evaporating in a bunsen flame 
the coefficient of diffusion of the metallic vapour in 
the flame may be determined if the positions of two» 
pomts are know where the concentration of the 
vapour is the same. Points of equal concentration 
can be found by an electrical method and the values 
obtained for thee coefficient agree with the values 
pe cnely got by H. A Wilson.—Wiuliam Cooper: 
ote on copper tinted flame caps: an imvestigation 
into the colorations obtamed in examining erent 
inflammable gas mixtures, using a copper loop in the 
testing flame, and carbon tetrachloride in the fuel.— 
F A. E. Crew: Prenatal death in the pig and its 
effect upon the sex-ratio. The secondary sex-rato 
in the pig 18 equality; the primary, as revealed hy 
an examination of footuses, ıs not less than 150 male: 
too female. The very considerable prenatal mortality 
bears more severely upon the e throughout the 
pregnancy —E. L. Ince. Researches into the char- 
acteristic numbers of the Mathieu equation. This 
paper is a first step towards the efficient tabulation 
of the Mathieu functions The author gives a method 
by which the charactenstic numbers may be evaluated 
for reasonable values of the parameter g. A table of 
the five lowest characteristic numbers is given from 
q=0 to g=1I—T. M. MacRobert: The addition 
theorem for the Legendre function of the second kind. 
The addition theorem for the function Q,(s), which 
was established by K. Neumann for positive Shes: di 
values of the degree », 18 proved to be still valid when 
nis not an integer—Su Thomas Muir: The theory 
` of continuants from 1900 to 1920. 


Panis. 


Academy of Sciences, November 30.—L. Lecornu: 
The problem of refraction—L. E. Dickson: New 
algebra of division—H. Kamerlingh Onnes, Jean 
Becquerel, and W. J. de Haas: The magnetic rotatory 

wer of some Pe minerals at very low 

mperatures. e magnetic rotatory power of 
vee has been measured at tem tures ranging 

own to the boiling-point of liquid helium. From 
the obtained 1t would appear that the sus- 
ceptibility of tysonite follows Curie’s law, with a 
small correction Parisıte and bastnesite have also 
a considerable magnetic rotatory power, although less 
than that of tysonite. The vanations with tempera- 
ture follow an analogous law —C. Sauvageau: The 
localisation of bromine in an alga ( Astithamnionsia 
sarntensts). The author has recently demonstrated 
the presence of free iodine in two alge, especially in 
certain organs to which the name of tod has been 
given. Sumular cells have now been found mn A. 
Sarntensts, for which the name of bromuque is sug- 
gested, since they appear tb contain bromine 
of iodine As the ent for promune, a solution of 
fluorescene 1s used ; is cohverted iato eosin by 
the substance present in the cells., The bromine must 
either be free, or présent ın a very loose combination 
—E. F. Collingwood: A theorem of Lindelof.—J. 
Sudria; The determination of the projected displace- 
ment of a point of a body at the centre filament.— 
The conditions of equilibrium of 
a stellar cloud isolated and deprived of rotation.— 
=G. van Lerberghe: The s c affinity as a function 
of the fugaaties.—. Peschard: Some relations 


™etween asttficial ferro-nickels and a mckel iron of 


meteoric origin. A study of the Chinautla meteonte 
‘1902) The measurements showed that the meteorite 
was ın physico-chemical equilibnum whilst the arti- 
idlal ferro-nickel was in a metastable state —Mme. 
Wm S. Lattés and Georges Fournier. The absorption 
of the 8-rays by matter. It has*been shown that for 
he primary Srays from radium E, the coefficient of 
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absorption 1s a hnear function ‘of the atomic number. 

It is now shown that the absorption of the secondary 

f-rays produced by the primary yrays of, radium 

ngorously follows the same law —Jean Thibaud: The 

structure of the nucleus of the radioactive atoms and 

the emission a Satake of the y-rays.—C. Matignon 
arc 


and Mile. G. hal. The thermóchemistry of 
glucinum —Louis Jacques Sfmon: Viscosity and 
chemical analogy ,with respect to the viscdsity of the 


metallic acetates uw aqueous solution.—Paul Henn: 
Boron in aluminium and aluminium alloys A study 
of the changes in the mechanical properties of alumin- 
ium and some aluminium alloys produced by the 
addition of Mie fond proportions of boron —Ra 
Cheronnat . e complex combinations of the 
ruthenium chlorides—R Mellet and M A Bischoff: 
The he arene of the phenomena of dyeing to the 
vivitication of printed or written matter removed 
t chemical treatment In the case of an altered 
cheque, in which the original writing had been re- 
moved by chemical reagents, immersion in solutions 
of fluorescent substances (such as eosin), and subse- 
quent examimaton by filtered ultra-violet hgnt, 
brought out the original writing.—R Gaubert: e 
identity of fibrous linfonite with gòthite. The facts 
descnbed prove that fibrous limonites are merely 
unpure góthıte.—P. Russo. Tectonic and palæon- 
tological notes on the region of Bab Moroud).-Emule 
Belot: The dynamical and isostatic causes of the 
dissymmetries of the hemispheres of the earth and 
moon —P. Lejay : Storm perturbations, of the electric 
field and their propagation to great distances.—G. 
Delépine: The Goniatite zones of the upper Dinantian 
ànd of the Chokier layer in Belgrum.—Lotis Emberger 
The reversion of the plasts in plants The most ım- 
portant phenomenon in the reversion of the plasts 1s 
the subdivision of the substratum, comparable with 
a sort of pulverisation of the mtochondmal substance 
after the resorption of the products of elaboratiott 
(starch, pigments). The plasts, aft®r reversion, keep 
their biological individuality even when they are en- 
tirely in the state of mitochondria.— ues Pellegrin: 
The reptiles and batrachians of the Grand and Middle 
Atlas.—L. Mercier and J Villeneuve: Contnbutton 
to the study of the anatomy of the head of the 
oe ae (Caliphora erythrocephala). The ptilin and 
ptilino-pharyngeal muscle—]. Giaja and X. Chaho- 
vitch: The maximum metabolism and the suprarenal 
capsules. From experiments involving serine and 
re ablation of the suprarenal capsules of the rat, it 
would apa that these capsules play an important 
part, per. r even the essential part, ın the accom- 
modation of thermo-genesis —Max and Michel Polo- 
novaki. A series of alkaloid derivatives with attenuated 
toxic power. In an earlier communication it has been 
shown that geneserine from the Calabar bean, ım 
which the basic terhary mtrogen of eserine is blocked 
by oxygen, while g the physiological and 
therapeutic pare es of eserine, is only Slightly 
isonous attempt has now been made to see if 
locking the nitrogen atom with oxygen produces the 
same effect in other alkaloids, the$e compounds being 
named by analogy ppl site genostrychnine, etc. 
It has been foun t in the case of the nitrogen- 
oxides of atropine, h e, scopolamine, and 
strychnine, the specific phasis cal action of the 
original alkaloid is preserved but t the toxic action 
13 greatly reduced.—cC. Gessard, E. Fernbach, and G. 
Rullier : Morphological modifications of the tubercle 
bacillus in a culture associated with a pyocyanic 
bacillus (melanogen variety).— *— Cluxet and — 
Chevalier. Unidirectional h frequency current ; 


Physiological effects. By mte ing an electronic 
valve ia the cjreuit of a mear ae frequency 


installation,’ a unidirectional current of the same ° 


4° i 


ney 1s obtained. A description of the physio- 
logical effects produced by these rectified ‘high fre- 
quency currents 19 given. . 





SYDNEY. 


Linnpan Society of New South Wales, October 28.— 
W W. Froggéath: Notes on Australian Coccidæ with 
descnptions of new Species. Descnptions of three 
species of Lecanium as new. They were found m 
cavities in branches or trunks of forest trees. As the 
inner surfaces of these cavities are hard, dry, and 
sapless, the larve apparently develop into adult 
females wrth very little moisture or apparent food — 
wey M. Williams: The anatomy of Lindsaya linearis 

and L. microphylla. The apices of the rhizome, leaf, 
and root of both forms are of the normal lepto- 
dina eer . The petiolar bundle forms a single 
strand contamming threo toxylem ups, two o 
which are endarch in Don “ihe Shird (m i 
group in Limdsaya hnsaris is exarch, but in Lindsaya 
microphyHa occupies various posttions at different 
levels of the Dle; these positions varying from 
exarch to endarch.—A. M. Lea’ Descriptions of new 
Ton of Australian Coleoptera. Pt. xviii —W. F. 

lakely. Contributions to bur knowledge of the 
flora of New South Wales. Four new species, one 
each of the genera Grevillea, Tetratheca, tricha, 
and Olearia—R. J. Tillyard. Two new species of 
silky lacewings (Fam. Psychopside, Order Neuroptera 
Planipennia) from Australa. These bring the total 
of species described from Australia to twelve One 
is from central Queensland and 1s nearest to Psychopsts 
graciis, the other 13 from Roebourne, W A —P. D. F. 
Murray’ A note on an unusual of secreting 
pua m the Wolffian duct of the dog-fish 
(Scyliiorhinus canicula). The epithelium 1s one or 
two cells thick, the being of low columnar form, 
and was noticed both in the vas deferens and in the 


Vesiculum seminalis. 
e 


Diary of Societies. 


SATURDAY, Jamvany 2 


Roya Leerrrorios or Gemt Berran, at 8—Sir Willam Biagg: Old 
and Now Knowledge : (8) The Trede of the Weaver. 


MONDAY, Jawoany 4 
AoraL Geoorarnical Bocuery (at olan Hall), at 8 90.—Mre Jula 
Henshew’ The Mountain Peaks of Canada (Christinas Lecture to 


Yi People 

Epi D Bones (at Uuiversrty College), at 5.— W, 8. Rowntree: 
The Ohildhood of the Race 

Rovav lewrtrora oy Barron Ancarrroms, at 8—Sir OQ. Nicholson end 
“Bar Francs For: Lincoln Cathedral. 

dpisrormuiax Boawrr (at Umrermty-of London Olub), ab &—O. A. 
Richardson : Paper. 


TUESDAY, Jamvuany 5. 


Rovac lewrrronow oy Gamat Barras, at 8.-—Sir Willam Bragg: Old 
Trades and Now Knowledge : (4) The ‘rade of the Dyor. 

OPTICAL SOOILTY anD PHYwtoaL Mocimy or Lowpox (at Tapin Oollage 
of Bennos and Technology), Afternoon and Brening — bituon of 
Electrical, Optacal, and other Phystoal Apparatus. 

Iwetrrciiow oF AUTOMOBILE Hwaiweres (at Royal Society of Arta), 
av’ 

berrrorfow or BLeorrioaL Ewovmmes (North-Western Contre) (et 
Hngineers' Olub, 17 Albert Square, Manchester), at 7. 

Dewrrrors or Arras (Birmingham Borton) (ar Ohamber of onere 
Birmingbam), ab 7—0 F. Hudson: o Influence ot Wok a 
Annealing on Brass, ° 

RoraL Proroararaio Boorwrr or Gamar Barraim, at 7 —F. O. Tilney ' 
Fonn and Content m Pictorial Art. 

HULL Onraica, ax Hroixasrixo Soorrr (at Grey Street, Hull), at 
7.45.—A Grounds Fuel Economy in Steam Plants 

Réwrocex Boorery (et Britash Institute of Radiology), at 815 —Dr 
G. W. O Kaye. (a) A Combined X-ray Tube and Vacuum Pump Unit; 
Geis aia a e T 

k 6 Ont o um am 

e a ont (at Tlousehold and 

omen), at 8 18 —The 





Samos Masrems’ Assooratiox (Annual dlestin 
Bomal Bence Department, King’s Coll tou 
Bishop of Birmingham : Pres dential Ad 

WESNESNAY, January 6 Sed 

Scoowor Mastuns' Awoctariow (Annual Mertng) ab Househol 
Bool Science Department, Kinu’s College for On, at 10 iba MG 
Dr. T Blater Prog’ The Bouimtanity of tho Photographic Plate 

tore +>Prof. Leonard Hull. Banshine, Open Arf and Health 

e Pe Tai 12—W.D Egyar, O. H, Latter,and otbas Docusmion 


NO. 2931, VOL. 117] 


NATURE 





ha Y 


[JANUARY 2, 1926 





on Bomos and Catixenship.A. M. Wearer, H. H Duckworth, and 
others: Dissnsmon on Laboratory Awistanta and Tabomoa Manage- 
ment BSehool Hxhibitiona.—At $15 and 6.—Prof. B J. 10 : 
Demonstrataon of the Use of Specialty Demgned Blestrone 
a the Lire pee er re Astaons and Hlectrolytis 
enomens.—At 815 emonstraiion.) Arra Dr. 
O. B, Myersand F. Xf Herle: Methods of Bx : pati wierd f 
onstrationa of Vocataon Testa) Mus W, Bpielman. Vocational 
on.—Vooational Guxlance :—Alim Stott. Intalliganee Tests; 
Miss Roberta: Mannal Ability Teste; A. Macrae: Mechanical Testa; 
F M. Harle and Mise Blackett: Special Pests, Job Analyes and 
Rating Boales 
OrricaL Soorwry awn PursicaL Socicty or Lowpom (at Tinpenal Collage 
of Boueno afl Techno ), Afternoon and Brenmg.— bitaon of 


Hloctiical, Optical, and othe Physical A 
Rora Soctery or Arts, at 8. — Prof. BR. Armstrong: Alioa ın 
Wondertand, at the Breakfast Table st. Javenile Lectures) (1) 
X 


GroLocioaL Socinry or Lowpox, at 5 30.—W N 
from the Nubhan Sandstone of Eastern Derfur —V. G. Glenday and 
Dr J. Parkinson: The Geolagy of the Suk Hills (Kenya Colony 

Ixsrrroriow oF ALrornicaL Ewawreres (Wireles Section), at 6 —Lt -CoL 
EK. B Edgeworth Frequency Vanetons in Thermione Generators. 

Urerrrorion or Heatora amp Vervitatora Ewanreces (et Certon Hall, 
Westminster), at 7 —J. R Preston: Pump Circolation. 


THURSDAY, Jawuany 7. 


GrogkarmoaL Assocuatiox (Annual Moetings) at London School of 
Hoonomios), at 9.50 A 1.—O of Pub Exhibition and Short 
Addreas,—At 11 18.—The Hon. G. A. Ormsby Gore. The Koonomis 
grogi y of tho Bntash Ampire (Prendantal rews),—-At 8 —Prof, 
J. pes’: Wayside phy (Leotare),—~At 8.—Prirate Meeting 
of Univerm are r y- Mra. peach Aa others. at 
cussion on The Oom. o: Tramng, 0 Geographer wi 
the bass Vat fon ofa Umversity Degrees in Geography 

Scitawom Mastuas’ Association (Annual Noo (ab Household and 
Bonal Suenos Department, King’s gg es omen), at 11 a M — 

y e B. G. wa, and others. General 
Discussion: ool Scisnce ons 

Bora. Lrerrroriow oF Gair Barri, at 8-—Old Trados and New 
Knowledge: (5) The Trade of the Potter 

Orriaat Soo1etTy ap Prysi0aL Boorery or Lowpom (at Im Collage 
of Boience and aonne ogr) A Mtemeon and Bremng.—. buton of 
Blectrical, Optical, and other Phymoal Apparatus. 

Grerrroiiow oF HLecTRiosL Bwcuorsene, a ot P. P. Bokerslay 
Past, Present, and Future Developments m Wireless Telephony 

Socomry or Craaical Lepusray (Manchester Section) {at 16 Bi. Mary's 
Parsonage). at T —Short Papers. 

SourrY or Onmmicat Ixnuwrey (Birstol Section) (at Bristol Unirermty), 
at 7.30 —S. Robson. The Contect Process for Bulphuno Aoid 

testrrors or Murata (London Section) (at 85 The Minories), at 7 80,—- 
H. J Gough and D. son The Fahgueof Metals: a General Survey 
and an Account of some Recent Work, Pt. 1. 

Lasrrrotiox or Sawsrraky Hwcorcwrs (at Caxton Hell, at 7.20.—Prem- 
dental Address. 

Doerrrorioyw OF BTRUCTURAL Mworieean tad 7.8.—J. T. Jeoques: The 
Manufacture and Strength of Brickwork. 


FRIDAY, Jawuany & 

GwograPmosL Assooraiiow (Annual Nene (at London Bohool of 
Boonomica), at 080 a x —Hhhibrtion—At 10 aw.—aA. G. Omlrin. 
South America and Afros as Fields for Geographical Research 

— Ast 1L15,-—-fhr John Russell: Ootton and the Nile 

shy (Lecture) —At & 80-—Dr. Vaughan Cornish ymo 

y —At &80.—Dr. Va * The ythmo 
ow of a Fuver (catink 3 S 

RoraL GrograrnicaL Bocrery (at Holmn Hall), gt 8.89 —A. F R. 
Wollaston: A Naturalist’s Journey to Rowenron (Christaus Lecture 
to Young Peopie) . 

BOYAL ASTRONOMICAL Boormrr, at 5, — rens '—J G Hagen: W 
Herschel, Discoverer of Dark Coamo Clouds 

Ma LscoLocicaL Boaiery or Lompow (at Linnean Society), at 6. 

lwertrorion or BMeonaxicaL Hroumeens, at 6.—Thud Report of the 
Manor Oil- Engine Trisis Committes 

Roran Puoroomarnio Soormrr or Great Dartam, at 7.—Mra. J, 
Henshaw Comping in the Canadian Roches 

Jomox Lrerrvrion oy Boranrrars, at 7.80.—. 
casein) ° 

Noera-Hast Ooser Leerrroriow or Hewoprrans amp Sairaunpers (ab 
Noweastie-opon-Tyne), at 7 80.—W Pollock: Star Contra Propeller, 


GroLooists’ A ATION (at Unn ermty Colleges), at 7.80 
OoLLæar, GLasgow, Orv Branar a Soartr, at 


Royal Trony 

7 30 —G. Fau bern ` Apphoations of tataon to Engineering 
Works.—J. W. Mearns. Bxperiences in Bn&sh Guena. 

Soorerr or Osmmican Lepowrey (Chemioal Bogineerine Group) (at 
Chomical Bomety), at 8 — A. Knowles: Manufacture of 
Hydrogen suitable for the Hydrogenation of Ouls,—Dr. A. O, Thaysen: 
The Production of Hydrogen by Mic: o-organusma. 

Rora Somrty or Wenicors (Ophthalmol and Laryngology Sections), 
at &30—Discommon on Infiainmation the Nase! Sinners in its 
Relation to Optio Neuntis. 


SATURDAY, Jaxuany 9. 


GroorarnicaL Association (Annual Meetangs) (et London School of 
Hoonomfos), at 980 4 «.—Hrhibion —At 10.—Prof P. M Horby 
The Concept of Natural Regions in the Teaching pig ot 
with Special Ullustiations from China —At 11 18.—. 
concurrently ın separate rooms O G. Beasley and others: The Place 
of Geology m a Two Penod a Week Geography Course —O D. Forde 

Detaal m geography Leseons,—Major A G. Ohuroh 

others. G hy ım Relation to other School Bubgecis — Misi R. M 

Pieming kod others Geography forthe Youñger Ohudren in Pmmary 
Bohbools. ‘ f 

ROYAL LrerrroTion OF Gruur Barra, at 8 —&r Willem Bragg. O} 
Trades and New Knowledge. (6) The Tiade of the Hmer ~ 


L 
J. Simpeon : Notes on 
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Statistics in Admfnistration. 


LARGE amount of work has been done in develop- 
ing statistical methods on the scientific side. and 


it is natural for any one interested jn science to hope , 


that all this work may be utilised in commerce and 
industry. Thera are signs that such a movement has 
started, and it would be unfortunate indeed if those 
responsible in practical affairs fail to take advantage 


of the improved statistical machinery now available. 
Way 


There are, admittedly, many difficulties in the 


of introducing into any business a*new type of in- 
vestigation, and, even when these are overcome, we 
are aware that much of the statistical work of business 
is, and must be, mere tabulation—a dull form of 
accountancy that ends before the interesting process 
of analysis, investigation, and interpretation begins. In 
some of this tabulatiqn, the form in which results have 


to appear is dictated by Act of Parliament, so we are * 
deprived of using any ingenuity in arranging the 
figures. This is always regrettable to any one really 


caring about the subject, for though tabulation at its 


worst is about as dull as anything cay be, it is made 


by skilful hands the first and by no means the least —_____ 


important element in any complete statistical in- 
-| vestigation. Here we reach the béyinning of things: 


the statistician may have specific problems to solve 


and may be able to start the prelimmary work as he 


likes; he can then feel most happy about his results, 


and he hss the best chance of making those incidental 
discoveries which are interesting im all scientific work 


and often very valuable in statistical work’ in busipess. 


But he does not often have such a chance: 


over and 


over again some sort of statistical tabulation has been 


going on, and expense or delay puts rearrangement 


outside the realm of practical politics. The problem 


is then : 
the particular form ? ” 


pM int ae. the Heat mo cAn make oligud in 


Here, and in other cases, the trained man has the 


best chance of drawing useful conclusions, but it would 
be wrong to expect any statistician unfamiliar with a 


particular business to find out as much from statistics 
as would be possible if he knew a business well: 


ignorance of a business may lead to mistakes which 
experience instinctively avoids. Here possibly we see 
the fear, so far as it exists, of the professional statisti- 
cian: and in a sense some fear, or at any rate some 
but the answer is not that the 
trained man should be avoided because he may make 
a mistake when called in to examine*statistics-of a 
business with which he is unfamiliar, but that in any 


hesitancy, is right ; 


business where statistical work fs essential, a trained 
man should bt on the staff. In some businesses trained 


men are employed as a matter of covfrse : no respectable 
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life assurance company would, for example, dream of 
conducting its business without having an actuary to 
examine and advise. j 

One part of statistical work often wanted in business 
is caledeby the fairly descriptive name of “ cost 
accounting.” In “ts simplest form it is merely the 
setting out ofthe cost of production gf an article, but 
in many cases the problem is of fnuch complexity, 
and in some ways it involves methods and principles 
like those adopted by an actuary in ascertaining the 

ic payment necessary to meet a more or less 
complicated benefit. It seems, from this point of view, 
a little strange that this work should have fallen to 
the accountant rather than to the actuary, but both 
professions are trained to some extent in statistical 
work, and accountants, being auditors or on the staff 
for other purposes, are more readily available and have, 
at any rate, a superficial knowledge of the particular 
business. 

It happens occasionally in practical work that a new 
process or a change in procedure or manufacture is 
suggested, and it is thought worth while to make a 
trial of the process. Any single trial may be a failure 
‘and yet the process may be an improvement on the 
old: the proportion of failures may be less. A success 
may depend on the’combination of a number of causes. 
A trial may, however, be an expensive matter. The 
trained statistician who has studied those awkward 
problems of small gamples will alone be able to read 
the answer correctly and to judge properly from a few 
experiments whether the proposed reform is worthy of 
adoption. Much of the statistical work done in biology 
at Rothamsted under Mr. R. A. Fisher is necessarily 
based on small samples, and the original work by 
““ Student” in Biometrika seems to indicate a field of 
work on small samples in a practical business. 

Gererally speaking, however, the statistical work we 
hdve in mind would be of wider scope. It is only 
possible to judge of the success of each part of a busi- 
ness by investigation, and in many instances a study 
of a simple kind can tell a good deal, but if there is 
interlocking, if incidental profits are thrown up or if 
an apparent loss can be afforded in one part of the 
business because it is always associated with a large 
profit elsewhere, then,the work may assume a trouble- 
some complexity. We should anticipate that a well- 
trained practical statistician with a “roving commis- 
sion ” over all the figures produced in a business would 
save his salary over and over again. 

We may no® consider what training is available for 
the more highly skilled statistical work. Probably the 
most advanced scho6l is that of University College, 
London, where Prof. Karl Pearson and “his assistantse 





theoretical and practical. Then there are some other 
colleges of the University of London teaching the sub- 
ject, sometimes, however, from a rather special point of 
view, e.g. at the London School of Beonomics. There 
are also opportunities for study at Cambridge and 
elsewhere, and there is a comparatiyely newly con- 
stituted school under Prof. E. T. Whittaker at the 
University of*Edinburgh. In the United States the 
subject is taught fairly generally fh some form or 
another, but, judging from the books published, it is 
sometimes only dealt with superficially. Apart from 
the universities, probably the best places to learn the 
subject—and for certain businesses the schools, if they 
can be so called, are probably as good as any—are 
the Institute of Actuaries and the Institute of Char- 
tered Accountants. To a certain extent, this remark 
also applies, of course, to the other accounting bodies 
and the Faculty of Actuaries, but to a lesser extent 
because the membership and the influence of these 
bodies are less. Many accountants would probably have 
difficulty in following much of the modern research work 
in statistics, owing to its mathematical nature, but, if 
we may judge by their examinations and transactions, 
actuaries should have no real difficulty in this respect. 

Possibly the simplest way of improving statistical 
work in a business where little has yet been done is to 
appoint to the staff some one who has studied statistics 
theoretically, and can be encouraged to learn as much 
as possible of the business. Afterwards some of the 
younger members of the staff who do not, when ap- 
pointed, possess the necessary qualifications, might be 
encouraged to acquire them, much as insurance offices 
and banks encourage members of their staffs to study 
theoretically the subjects with which they deal prac- 
tically in their daily work. 





Some Problems of the Oil Age. 


American Petroleum: Supply and Demand. A Report 
to the Board of Directors of the American Petroleum 
Institute by a Committeesof Eleven Members of the 
Board. Pp. xiv+26g. (New York: McGraw-Hill 
Book Co., he. ; London: McGraw-Hill Publishing 
Co., Ltd , 1925.) rhs. net. . ' 


T is generally recognised to-day that there are few 
commodities the failure of which to appear in the 
world’s markets would cause more inconvenience than 
that of petroleum oil, which either as a fuel or as a 
lubricant is a vital necessity to many services of trans- 
port and production, apart from its still coflsiderable 
use in many countries for lighting and heating. 
The oil age, which began five and twenty years ago 
with the coming of the internal, combustion engine,’ 


and pupils have d8ne so much original research both | will probably endure Yor a considerable period, until 
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Nature and man in co-operation develop other means 
of power production. Nevertheless, authorities agree 
that the exhaustion of oil is propeeding far more rapidly 
than any known, possibility of replacement. Men ôf 
science are only at the beginning of their investigations 
as to whether Nature is replenishing her stores of oil 
or not. It is true that there is a deep-rooted belief 
amongst practical oil men, based on empiricism rather 
than upon scien@e, that lower down in the earth large 
supplies may lie, as yet only dreamt of in oil philosophy. 
Some support of this view is derived from the fact that 
the early primitive oil-wells were all shallow, and that 
even in 1861 Col. Drake in Pennsylvania struck oil at 
69 feet. 

At the present time, much oil comes from wells of 2000 
to 3000 feet, and occasionally deeper. Oil technologists 
are not unnaturally beginning to talk of putting the 
drill down to oil sands at 5000 feet, whenever and 
wherever the prospect of a sufficient and remunerative 
supply may justify such a course. Oil will also be 
worked in due season to a far greater extent than at 
present from shales and other oil-bearing materials, 
which exist in large quantities in many other countries 
besides America. This latter source of supply may 
conceivably meet the oil needs of the world long after, 
natural oil is wholly or nearly exhausted. It is not 
practicable, however, to say definitely long beforehand 
when a particular deposit will be ripe for commercial 
exploitation, since this depends on the richness of the 
material in oil and by-products as well as upon cost 
of working and the degree of competition of natural 
petroleum. 

In Great Britain the consumption of oil products, 
including supplies to ships’ bunkers, exceeds five and 
a half million tons per annum, nearly all imported. 
The United States uses about twenty times as much 
oil as we do with a population three times as great as 
ours. But America is at one and the same time a 
producing, importing, refining, consuming, and exporting 
country in the matter of oil. Many countries depend 
in ‘whole or part upon the,U.S.A. for supplies of lighting 
and lubricating oils and motor spirit. A possible 
extension of imports of oil into U.S.Aemay occur, but 
will she maintain or restrict* her exports? British 
supplies of oil products aré drawn principally from 
Persia, America, the Dutch East Indies, and Mexico, 
with some production from Scottish shale and a modest 
amount of benzol from coal. 

There is no need further to labour the point that 
the most advantageous use of Nature’s stores of oil, 
coal, and water-power is and must always be of wide- 
spread interest. We may welcome, therefore, the 
thought-stimulating report recently published by the 
American Petroleum Institute on the prospects of Sil” 
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supply and demand over the next fifty years Sn the 
United States. Though the report is limited geo- 
graphically, the estimation which it contains of general 
factors likely to affect oil production and consumption 
is of wider than purely American interest. The report 
is in the main a business document bn an economic ° 
basis and is only incidentally scientific and technical. 
It is no disparsgment of so complex a survey to-say 
that reality is likely to differ from estimate in many 
cases, seeing that numerous disturbing though occasion- 
ally counter-balancing factors must arise. Even gepesal 
tendencies may be deflected and greatly modified. 
Nevertheless, the report is valuable from its wide 
outlook notwithstanding the geographical limitation 
which has been imposed. 

A previous American oil estimate, known as the 
“ White-Steburger,” dealt, some six years ago, with the 
potential oil reserves of the whole world, but on a 
geological rather thafi an economic basis. That survey, 
created some uneasiness from the suggestion that 
American fields were rapidly nearing exhaustion and 
that supplies in other countries, of natural petroleum 
at any rate, would probably meet requirements only 
for some sixty years or so. Men of prActical experience 


in the oil trade in America and elsewhere were able ~~ 


to allay anxiety to a considerable extent by pointing 
out, on the basis of past experience, that the oil industry 
usually does much better in &ctual output than might 
be prognosticated by prudent men of science working 
upon uncertain data and necess&nly incomplete in- 
vestigation. The increase since then of production 
in California and Texas and in fields outside of the 
United States has confirmed the impression that the 
“ White-Steburger ” estimate was an extremely con- 
servative one. 

The 1925 report bears the signatures of eleven men 
of recognised standing in the American oil industry. 
No attempt ıs made therein to frame an estimate of 
the potential quantity of oil in lands in the U.S.A. 
“not yet proved,” which are classified as “areas 
within which oil-fields may be found,” of a total area 
exceeding eleven hundred million acres. The “ present 
producing area ” is about two million acres and “proved 
undeveloped areas ” amount to another million acres 
approximately. The number of American wells now 
producing is about 300,000, fielding an average of 
one ton a day each. The world’s production of crude 
ou in the last sixty years has practically doubled itself 
every ten years or so, until it has reached an annual 
total of about 136,000,000 tons, of whigh the American 
proportion is about 7o percent. 

The oil trade, however, has pow reached a point at 
which a steady rather than a sensatidnal progression 
may be expected. It is stated in the estimates in 
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the rebort that existing proved fields may yield by ! suggestively touched upon in the American report, 


normal flowing and*pumping some six or seven 
years’ supply, but it is anticipated that, if prices and 
products should justify a more complete draining of 
wells by water-flooding, mining, and other intensive 
methods, some five times that quantity may be obtain- 
able in additjon. OÑ is expected to be found also at 
lower depths than those of existing well$, and eventually 
will be largely produced from shale, coal, and lignite. 
The liquid possibilities of these three classes of solids 
ruajnto billions of tons and might last for centuries 
From one source, or another, with adjustments as 
between oil, coal, and water-power, and allowing for 
economies in methods of production and utilisation, 
America expects to meet its oil needs for many years 


beyond the period of fifty covered by the report. 


On the side of utilisation, the expectation is that 
motor facilities will be still more widely used. The 
report visualises “a nation on wheels.” The present 
“ saturation point for automobiles” is estimated at 
27,000;000, i.e. one family, one automobile. The power 
production of cars in one year is 3,600,000.. The 
U.S.A. population and number of families in 1950 are 
estimated each at about 50 per cent. increase over the 


~ “figures of 1920, and the number of automotive engines, 


including motor cygles and aeroplanes, is calculated 
to reach by 1950 a total of nearly forty-five millions, 
as compared with some fourteen or fifteen millions in 
1924. “Some figures!” But wonderful things happen 
where oil is concern@d. It must not be supposed that 
the demand for motor spirit will be proportionately 
increased. A far lower rate of consumption is expected 
with 4mproved engines. Britishers will compare the 
American 1924 figures with their own modest total 
of less than one and a half million motor vehicles, and 
will also hope for engines that will give them an 
additional mileage per gallon. In addition to the early 
adoption of more economical automotive engines of 
the types that use motor spirit, an increase is also 
looked for in the case of Diesel engines, in which heavy 
residual oil is used on a more economical basis than 
for steam raising. British marine engineers have 
recognised the advantages of the Diesel engine in many 
types of ships, but they have faith in steam turbines 
for very high-powered vessels. On this side of the 
Atlantic improvements*of the turbine are anticipated, 
which incidentally may economise fuel consumption 
whether oil or coal. ; 

Intensive drilling and refining, and the use of geo- 
physical apparagus and other means as an aid to oil 
exploration, are well known to technologists generally, 
who are also watching progress in various methods of 
extraction of oil from coal and the further development 
of electricity by water-power. These matters are 
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but in some cases vety sketchily. We are not carried 
very far when we are told that developments “ may 
prove the possibility” of the utiķsation of finely 
powdered coal or coke either by itself or in suspension 
in fuel oil, fed to motors. The data of actual tests 
under working conditions are needed to indicate 
whether real progress has recently been made or not. 
Our brief study of this subject on thf whole confirms . 

the expectation of many good authorities that the 
replenishment of the world’s cruse of oil will be main- 
tained for some considerable time to come. 





The Inspiration of Chemistry. 


Three Centuries of Chennsiry: Phases in the Growth of 
_ a Saence. By Prof. Irvine Masson. Pp. vi+s91. 
(London: Ernest Benn, Ltd., 1925.) tos. 6d. net. 


T 1s a common complaint that men of science do 
not write readable books. We hear it especially 
to-day among those who, despite their complete 
ignorance of science, are known as “ well-educated ” 
people. The complaint is levelled in particular against 
representatives of physics and chemistry Naturalists, 
eit is said, have done better; even Darwin’s great 
original contributions to science were issued in the 
stream of general literature and were intelligible to the 
non-scientific. The complaint about physicists and 
chemists has recently grown louder, because educated 
people know it is in physics and chemistry that great 
things are happening. It is exasperating to feel that 
vast horizons of new knowledge are being opened out, 
that something like a revolution of thought is taking 
place, and yet not to be able to get some clear notion 
of it. True, some excellent simple expositions of this 
new science have been written. They fail, however, 
because there is nothing to which they can be linked in 
the mind of a reader with no knowledge of the ele- 
mentary principles of the old science. Unless he has 
something like a vista of the chief facts and the chief 
stages im the development of eur knowledge of physics 
and chemistry, how hopgless it is to give him any 
conception of what the new knowledge really means | 
We, who live in scienc&, are apt to sty that we are not ' 
answerable for this grievous popular ignorance. No 
doubt that 1s true to some extent, perhaps to a large 
extent. But it is not wholly true. Leaving aside the 
influence which our world has exercised on school- 
science, there remains the question whether we have 
not failed in another direction. _ e 
It must almost inevitably happen that the days of 
formal education leave a man very defective ın know- 
eledge—it may be almost blankly ignorant—-of some 
department of human theught. Consider, for example, 
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the young men coming to-day to study in our univer- 
sities in numbers, without any training in the language, 
literature, and history of Greece and Rome—without 
even any knowlkdge of “roots” to unmask the 
pretensions of words like catalysis and karyokinesis, or 
to elucidate even, the simplest Latin etymology. These 
people, if they have mental health, will in time seek to 
cover their intellgctual part-nakedness ; Yand they will 
not find it difficult, They may forgo the grind of 
grammar and forgo-even the learning of the languages 
altogether, and yet obtain, in an easy-chair, some 
abiding comprehension of what Greece and Rome 
meant to humanity and some share of the gifts they 
have bequeathed us. 

Let us suppose the commoner case of our middle-aged 
or elderly contemporaries, who left school and college 
after an education that excluded any enlightenment in 
physics and chemistry. What can be done with them? 
What are they likely to have done for themselves to 
repair the omission ? Nothing. But let us not be too 
hard on them. It ıs not easy to pursue laboratory 
work in the leisure and precincts of the average home. 
Attempts to do this were made at another great period 
of chemical upheaval. Even Dr., Johnson himself 
discovered a ‘love of chymistry which never forsook 
him.” Boswell unfortunately is very meagre in this 
part of his story. He observed in Johnson’s library 
“an apparatus for chymical experiments,” and records 
coldly that at the age of seventy-four years the Doctor 
“attended some experiments that were made by a 
physician at Salisbury on the new kinds of air.” Of 
what Johnson himself did, the only occurrence that 
seems to have roused his biographer to animation and 
detailed record was the great man’s purchase of an 
ounce of oil of vitriol, for a penny instead of an expected 
three-halfpence. There is evidence that other men of 
letters of the time were striving to keep in touch with 
chemistry. Francis Horner, a picked man of the first 
Edinburgh Reviewers, attempted experiments at home, 
but, after some misfortunes, had to conclude regretfully 
that 1t was scarcely is to distil sulphutic acid 
in a living-room. 

If we have to admit that the, difficulfies of amateur 
self-education in themistry after school and college 
days reduce us to the exclusion of experiments, there 
seems to be only one hope left. It is that we can tell 
the story of the science in simple yet vivid terms, with 
a clear design and sequence, with vast and carefully 
considered eljmination, with accurately timed and 
adjusted*stress, with human regard to the discoverers 
as men as well as intellectual regard to their own and 
gther men’s philosophies ; and we must-do it with the 
best literary skill we can command.. 

_ It is this that Prof. Masson has attempted to do in 
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the book before us. s. He has succeeded so well th that a 
reviewer's difficulty i is here to moderate duly his terms 
of praise. Let 1t bè said, then, at oncey that the 
author’s equipment for his task 1s by no means wholly 
of his own making. Looking intg his ancestry, a 
Mendelian could probably explain the exact amounts 
and proportions pf scientific and literary Yalerftt which 
Prof. Masson has “had as a free gift. Then there are 
Scotland, Australia, and the great metropolis, and great 
teachers that all count for a good deal. With this 
equipment Dr. Masson has attempted “to show The 
very broad foundations that were provided to sustain 
the present structure of science, and to what manner 
of men and circumstances we owe the laying and the 
consolidation of those bases (Chaps. i.-iv.). Next, to 
show in action the application of this process to 
chemistry, and the issue of a dominant motive which 
has given continuity ġo the whole subsequent trend of 
the science (Chap. v.). The ensuing phase in chemistry 
displays the long struggle between the new mode of 
thought and the ancient philosophy, ending with the 
eighteenth century in a solution of the central problem 
and a final ousting of medievalism ,(Chaps. vi.-x.). 
In the next phase the key-problem has taken on a 
deeper meaning, and the arrival of its successful 
interpretation is set forth as we kn®w it to-day, while 
note is taken of the oncoming of still another era 
(Chap. ix.).” 

The result is a book which deservgs and will doubtless 
obtain the widest currency, for it is a work both of 
literature and science. It will hold the attention of 
“those who do not understand the technicalities of 
chemistry and physics, but are interested either in the 
evolution of modern thought or in applied logic.” 
Above all, it will be useful to those who call themselves 
chemists. A real danger of these days of high pressure 
in chemical studies is that we may grow narrow intel- 
lectually. It would be a calamity if, in the intensive 
cultivation of our plots of science, we were to grow 
heedless of the general drift of our work. It is not at 
all inconceivable that science might otherwise lead to 
the sort of distortions and extravagances that the 
world has suffered, in the realms of thowght and 
education, from the ‘liberality of humanists and 
super-humanists. 

The length to which this notice has already extended 
precludes any comment or criticism on detail. The 





object has been only to indicate the high importance 


of the task which Prof. Masson set himself and to 
convey the reviewer’s impression that it has been 
achieved with very remarkable success. He would 
heartily congratulate Prof. Mass6n on having made a 
most valuabłè and scholarly addition to general litera- 
ture in the name of science, ' © A, SinTHELLs. 
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The Maofi of Olden Times. 


New Zealand Board of Science and Ari. Manual No. 4: 
The Maori as he was; a Brief Account of Maori 

` Life as tt was in Pre-European Days. By Elsdon 
Best. Pp. xv+280. (Wellington, N.Z.: Dominion 
_ Museum, t924) n.p. - 


R. ELSDON BEST has written for the New 

Zealand Board of Missions an account of the 

Maori when they first became known to Europeans, 

interpreted in the light of later knowledge, and by his 

own familiar acquaintance with native customs and 

ideas. The work covers the whole range of Maori 
anthropology. 

Two distinct physical types of native are said to 
occur. One, long-headed and prognathous, approaches 
the Fijian; the other, with broader head and ortho- 
gnathous, is the common Polynesian. The hair is 
commonly black and waved, though frizzled hair is 
sometimes seen. 

In a chapter on traditional history, Mr. Best very 
briefly reviews the native accounts of the peopling of 
New Zealand, especially those preserved by tribes on 
the east coast of North Island. These traditions indicate 
an original Polynesian migration from lands in the 
west called Uru and Irihia. Following Conder and 
Percy Smith, it is sugg@sted that Uru is the Biblical 
Uy, and that Irihia is connected with Sanskrit and 
Dravidian words fer rice—ortht and ari. These are 
mere guesses. A summary is given of the more 
important Polynesian voyages which led to the settle- 
ment of New Zealand. 

The mythology and folklore form an interesting 
chapter in which the author stresses the Maori genius 
for personification and its application to natural 
phenomena, and the evolution of such myths as that 
of the green-stone, fabulous monsters and fairies. A 
summary of the religious ideas of the Maori follows, a 


subject with which Mr. Best has dealt more fully 


elsewhere (cf. NATURE, June 9, 1923, p. 790). 

Like other Polynesians, the Maori were communists 
in social custom. The proceedings of the family, clan 
and tribe, and the power and prestige of the chief, were 
closely influenced and controlled by public opinion, 
and the same force maintained law and order and 
regulated the relations of the three classes of the 
community, chiefs, commoners and slaves. The Maori 
was a sociable being, living in village communities. 
He took his meals in the open, and was hospitable 
and fond of conversation; story- telling and amusement. 
Men only engaged in occupations in which tapu was 
prominent, such as hotise-building, canoe-making, crop- 
planting and the obtaining of food. In the last work 
women helped, especially, in gathering eshell ish, but 
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they were more especially engaged in preparing and 
cooking food and in the manipulation of the flax fibres 


and the manufacture of clothing, plaited mats and 


baskets. This chapter concludes with a brief account 
of birth, marriage and funeral customs. Birth, death 
and exhumation were marked by muchritual ; marriage 
and burial by less. An infant underwent the rites of 
toki and pure. The first is described, by Mr. Best as a 
kind of baptism, the second as a greeting to the child. 
Betrothal, sometimes of infants, might be arranged ™ 
before marriage, and marriage by capture sometimes: 
took place. The dead were buried in a sitting position, 
but the remains were exhumed with much ceremony 
after a few years, and finally conveyed to a distant 
cave or hollow tree. ' 

Mr. Best’s chapter on the arts of life occupies half 
the book, and is exceedingly well illustrated. He 
describes the arts of pleasure, war, agriculture, wood- 
craft, textiles, clothing and ornaments, habitations 
and fishing. The Maori’s implements were crude and 
primitive. Fire was produced by rubbing one stick 
on another. There was no loom; the cloaks of flax 
fibre were made by interlaced and tied threads, not 
by true weaving. Adzes were of stone, agricultural 
implements of wood. A simple drill was used, and 


. Mr. Best figures a.tree-fellmg machine on the principle 


of the Roman pallista. House-building is described 
in detail. The Maori was an expert carver. His 
decorative art is remarkable for curvilinear ‘forms, in 
contrast to the commoner rectilinear designs of Poly- 
nesia. Tattooing wes practised by both sexes; by 
men on face and body, by women usually on the lips 
and chin only. 

Fishing and bird-trapping provided the chief animal 
food of the Maori. The dog and rat were articles of 
luxury. Fishing nets and traps were of great variety. 
Some, of immense size, astonished early European 
visitors. 

Mr. Best has produced a very useful little book, 
which will inform and interest the traveller or the 
tourist? and provide a usefäl syllabus for the serious 
student of Maori thought and ‘custom. There is a 
short bibliography, a good index, and more than 
130 Maratons of persons and objects. 

S. H. Ray. 








' Fundamentalism and Science. 
The Relation between Science and Theology: How to 


Think about It. By C. Stuart Gager. Pp. vi+87. 
(Chicago and London: The Open Court Publishing 
Co., 1925.) x dollar. 


HIS book is a very usefy] piece of anti-Funda- 
el mentalist polemic. The underlying causes of. 
that strange reaction ‘have been diagnosed by Prof. 
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Kirsopp Lake, of Harvard, as “ general but imperfect 
education and democratic government.” If that be so, 
perhaps the United States will not be the only country 
to be affected by this strange recrudescence of 
superstition. 

No doubt Fumdamentalism will one day meet its 
Voltaire, but he will be neither man of science nor 
philosopher, but theologian. It is only the theologian 
who can appreciate the imbecility of this revival. 
Properly speaking, it is not a revival, for the Funda- 
mentalist has forgotten much of the theological thought 
of the past, while learning little of that of the present. 

Mr. Stuart Gager has attempted to disseminate a 
certain amount of light where it is badly needed by 
delivering popular lectures, and by publishing their 
substance in the present volume. The book is to be 
commended for two reasons: (x) The author has taken 
a good deal of trouble to understand and to explain 
what is really meant by literary criticism of the Bible, 
and (2), he has concentrated not upon the results of the 
natural sciences, but upon the method of science in 
general. Thus, he has gone the right way to work; 
for no one who has a clear grasp of the methods and 
results either of the literary and historical criticism of 
the Bible, or of the natural sciences, would find Funda- 
mentalism intellectually or emotionally attractive It 
is really a question of whether a person is or is not 
capable of following an argument, or weighing evidence, 
or indeed used to any kind of systematic thinking 
Neither Mr. Gager nor an angel from heaven could do 
much for people whose limitations or obstinacy pre- 
clude them from availing themselves of his help 

Mr. Gager’s title—‘‘ The Relation between Science 
and Theology,” not “ Science and Religion ”—indicates 
that he understands the nature of the problem; for the 
‘quarrel is not between the incommensurables, science 
and religion, but between science and some particular 
theory about our religion, its origin and its meaning. 
In justice to theology ıt has to be remembered that 
Fundamentalist theology, unlike that, for example, of 
St. Thomas Aquinas, is intellectually not respectable. 

The general reader will not“ind this book any less 
valuable on account of its somewhat naive metaphysical 
point of view. For example, the conceptions of cause 
and change, though they play some part in the argu- 
ment, are not subjected to any radical analysis. But 
Mr. Gager is not writing for students of Kant, who 
rarely succumb to the seductions of Fundamentalism. 

Mr. Gager’s work, simple, straightforward, and well 
informed, deserves a wide circulation; especially 
perhaps in some parts of the United States, where 
theological thought seeths to be more remote from the 
precincts of reason than it is, at present, in Great 
Britain. J. C. Harpwickx. 
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Le Cerveau et le coeur. Par Prof G. Fanos Traduit 
de Vitalien par G. Caputo. (Nouvelle Collection 
scientifique.) Pp. vii+2zz. (Panag Félix Alcan, 
1925.) xo francs. 

TugrE is often a baldness of statement necessary in 

contributions to*sgientific journals which freezes the 

interest of a sympathetic but non-scientific reader. 

This is partly because wide general conclusions cannot 

be appended to each single published contribution. 

At intervals, however, during a career of scientfftc 

work, it is possible for some to touch on the deeper 

aspect of thin Prof. Fano has published a senes 
of lectures in bok form which can be recommended 

*to the biologist and to the general reader, to one for 
an attempt to probe the causa causans of his science, 
to the other for its exposition of scientific methods 
and of the trend of physiology. 

In introducing the author to the French public, 
Prof. Gley says, ‘‘ Fano west pas seulement un expéri- 
mentateur: c’est un penseur.” The truth of this 
statement is made evident to the reader as he finds 
described and discussed various problems of research, 
each in turn. The properties of living matter are 
dealt with at some length and from many aspects. 
Probably more satisfying to the majarity of readers 
are later chapters, which describe the effects of ablating 

eat different levels the higher nerve centres of the 

tortoise, Emys Europea, and the interpretation of the 

results in relation to the will and to mhibition. A 

parallel deduction might havt been made from the 

similar work of Sherrington and of Magnus on higher 
animals 


Other chapters recapitulate the earlier work of the 
author on electrical responses of cardiac muscle and 
his observations on the heart of the chick, and give 
insight into his minute technique. The book s a 
useful collation, in a language other than Italian, of 
the researches and philosophical views of this Italian 
doyen, and takes a worthy place among tts fellows in 
the “ Nouvelle Collection scientifique”? Alcan 


Air Ministry : Meteorological Office. The Observatories’ 
Year Book, 1922: Comprising the Results obtained 
from Autographic Records and Eye Observations 
at the Observatories at Aberdeen, Eskdalemur, 
Cahirciveen (Valencia Observatory), Richmond (Kew 
Observatory), and Benson; in contmuation of the 
former British Meteorological and Magnetic Year 
Book, Parts 3 and 4. (M.O. 259) Pp. 337 + 6 
plates. (London: H.M. Stationery Officé, 1925.) 
635. net. 


Tue elements dealt with in the volume are barometric 
pressure, air temperature, humidity, rainfall, sunshine, 
wind velocity and direction, cloud and general weather. 
Records are tabulated for each hour. Details are given 
of the exposure and surroun of the different 
instruments, and photographs show generally the 
position of the instruments. The work consists 
mostly of tabular results closely printed. Much 
information is afforded for minvfte study on various 
subjects of meteorological importance. At Eskdale- 
mut the diurnal vanaton in the cgmponents of mag- 
netic force on quiet ang disturbed days is given. Thee 
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variation of the several components is shown by 
diagram for the year ‘and for the several seasons, and 
average results are given for the years 1911-1921 ; 
al attention is also given to seismology. At Valen- 
cla the outstanding features for 1922 are said to be the 
cold weather of April, the prolonged low temperature, 
ractically continuous from the middle of June to the 
Poeng ofNovember, and the small rainfall of October 
arid November. At each of the four ebservatories (omit- 
ting Benson) the highest temperature during the year 
occurred at the end of May, and the minimum about 
the middle of January; at Kew the mimmum reading 
wes repeated on April 2, the highest and lowest readings 
occurring withim 52 days of each other. The largest 
hourly measurement of rain at Aberdeen, Eskdalemuir, 
and Kew occurs in day hours between 8 A.M. and 5 P.M. je 
at Valencia it oécurs between r and 2 A.M. Thesmallest 
hourly measurements occur between 7 A.M. and I P.M., 
except at Eskdalemuir, where it occurs from 8 to 9 P.M. 


The Hidden Zoo. By Lesle G. Mainland. (The 
Broadcast Library.) Pp. aoge+8 plates. (London: 
Hodder and Stoughton, Ltd., 1925.) 3s. 6d. net. 


Mr. MAINLAND is already well known as a delightful 
writer of popular articles on the Zoo, and this book is 
no less fascinating and amusing than his earlier volumes. 
In this collection of articles the author takes us behind 
the scenes at the Zoo and tells of the worries and 
anxieties of keepers and staff, and of the amusing and 
sometimes disastrous escapades of some of the animals.” 
Its chief merit i¢, perhaps, the revelation which it 
makes of the large amount of careful and valuable 
research work which has to be done and is done by the 
staff in their endeavours to secure the best possible 
results for the animals in captivity, and the care which 
is constantly exercised in order to obtain the most 
natural conditions, consistent with confinement, for 
their charges. The nature of the correct food, the 
timts at which it should be given, the rearing of the 
young, even the breeding of suitable foster mothers for 
the young of birds, are all matters demanding close 
observation and experiment. Mr. Mainland tells how 
these problems have been faced and solved. The book 
is charmingly written in humorous vein and is eminently 
suitable for reading to children. Yet the professional 
zoologist will find m it all sorts of odd facts of natural 
history of real scientific interest. 


Food and Health. By Prof. R. H; A. Plimmer and 
Violet G. Plimmer. Pp. vi+64. (London: Long- 
mans, Green and Co., 1925.) Paper cover, 2s. net. 
Cloth» 3s. 6d. net. Food Chart, 3d. y 


Tae purpose of this little book is to explain to a lay 
ublic the principles,on which a complete dietary is 
ed, directing special attention to the errors which 
are commonly made in the selection of foods for human 
consumption. The central idea is comprised in a 
“square meal” expressed di atically; the 
carbohydrates and fats or the “fuel foods,” together 
with water ard salts, constitute a central circle, whilst 
the four corners to form the square are filled up by 
proteins of good biolpgical value and foods containing 
one of the three vitamins respectively. A coloured 
diagram shows at a glance both those foods which* 


should be included4in a complete dietary and also those 
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of similar nature which should be either excluded or, 
if included, should not form the staple representatives 
of their class. The authors consider that the average 
Yietary contains too little vitamin,B to balance the 
remaining constituents, especially the carbohydrates. 
The work 1s written in a pleasant style and can be read 
with profit not only by the public, ta whom it is more 
immediately addressed, but also by those whose training 
should enable them to express an authoritative opinion 
on the subject. ® 


Úvod do Chemie Radioaktiomtch Ldiek. By Dr. A.S. 
Russell. Translated by Prof. Dr. A. Šimek. Pp. 
x+116. (Brno: A. PiSa, 1925.) Ko. 


ALTHOUGH it was Bohemia which supplied the classical 
pitchblende in which radium was first detected, the 
Czech scientific literature dges not possess any volume 
on radio-activity. Dr. A. Simek, who is professor of 
physical chemistry at the Masaryk University of Brno, 
has, therefore, translated Dr. A. S. Russell’s “ Intro- 
duction to the Chemistry of Radio-active Substances ” 
into Czech for the benefit of his students. 

In his preface the translator points out that to write 
a treatise on a subject of this ‘kind, the author must 
himself havé conducted extensive original researches on 
the phenomena of radio-activity. This was one of the 
reasons for selecting Dr. Russell’s text-book, which is 
also better adapted for translation than the more 
comprehensive treatises, since the latter would be in 
need of revision almost as soon as the translation was 
in the hands of the student. 

The Czech edition closely follows the orginal work, 
but additions have been necessitated by the latest 
progress in this ever-expanding branch of physical 
chemistry. In his preface Dr. Simek acknowledges 
the authors careful revision of the original English 
edition for the purpose of bringing the translation 
entirely up-to-date. 


Strength of Materials. By Prof. Alfred P. Poorman. 
Pp. x1+313. (New York: McGraw-Hill Book Co., 
Inc., London: McGraw-Hill Publishing Co., Ltd., 
1925.) 155 net. 

THERE appears to be a large demand in the United 

States for good engineering text-books of a theoretical 

type but of rather elementary standard. According to 

the preface, the present work is intended “. . . for use 
in. undergraduate courses in Mechanics . . .” and it 
might serve as a useful intsoduction to the subject in 
the junior classes of engineering schools in Great Britain. 

The ground cevered 1s flot extensive, being confined to 

a discussion of the moge ordinary problems in the theory 

of beams, shafts, and columns. Combined stresses are 

only dealt with ina,few very simple cases,and the amount 
of elastic theory given is decidedly meagre, even for 
an introductory work. A large number of practical 
examples to be worked by the student are distributed 
throughout the work, appearing at the end of almost 
every article. The book is, however, carefully written, 
and the various figures throughout the text have been 
admirably reproduced. The treatment of the subject 
matter follows orthodox lines, and two chapters in the 
later part of the book are devoted to special methods of 
solving problems on the deflexion of beams. 


e 


E. H. L. 
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‘Letters to the Editor. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripis intended for 
this or any other part of Naiurk No notice is 
taken of anonymous communications. | 


An Ancient Wooden Structure at [pswich. 


In the course of excavations—carned out by means 
of a grant from the P Sladen Memorial Fund—in 
the brickfield of Messrs. A. Bolton and Co., Ltd., in the 
northern portion of Ipswich, a discovery has been 
made of the remams of a wooden structure that 
may be of considerable antiquity. As is widely 
known, there are preserved, in places, in the aides of 
the small, dry valley where the brickfield is situated, 
two superimposed “ floors,’ or 
Cae aa levels, ın which a large 
number of flint implements, flakes, 
and hammer-stones, together with 
hearths, fragments of very coarse 
and i ees pottery (these were. 
found at two sites only), mamma- 
lian and some human bones, have 
been discovered The investga- 
tion of these “ floors ” has been 
conducted, at intervals, for the 
last fifteen years, and, oe this 

od a very complete knowledge 

been acquired ath of the type 
of ens occurring at these 
ea and also of the geological 
happeni since the time when 
these prehintorle Temains were de-. 
posited in the valley. 

The excavations that have been 
carried out this year were confined 
to the north-east part of the brick- 
field, and have , in the 
small ment ot the valley at 
this spot, the following deposita: 

1) surface humus to g inches; 

2) sandy, stony hill-wash to 8 

eet, passing into (3) reddish sand, 
with small ferrnginons concre- 
tions, often tubular in farm, to 2 
feet; (4) traces of Upper Floor resting unevenly 
upon (Ss -grey sand, to a vi (6) Lower Floor 
at base, unev upon (7) yellow sand. 
‘This yellow anit upon which the PA floor rests, is 
found also on the south side of the valley, and, where 
eomp water, has in it numerous roots of trees— 
Pinus syfvestris—that figurished, evidently, on the 
ancient land surface represented by the lower floor. 
It may be assumed that the sand was dry when these 
trees—which do not favour wet ground—were ing, 
and the preservation of their roots is almost 
So the present water-logged condition of the 
sand, 

In the recent excavations a quantity of these roots 
were met with in the sand underlying the lower floor, 
and it was at this latter level that the remains of the 
wooden structure—now to be deacribed—-were found. 
As will be seen from Fig. 1, this consists of two short 
pieces of wood, of plank-like form, which overla 
cae 2 eee ee were placed ee one of send 

ges buried superficially in, and more or less 

vertical to, the surface of the underlying sand. The 
“plank ” nearest the observer is 2 feet 6 inches in 
test length, uarters of an inch in greategt 
ickness, and 8 inches in width; while that 
farthest away from the observer is r foot 10 inches in 
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Fio. 1—Roemains of wooden structura ræ sffw in the bower floor in 


greatest length, 1} inches in 
about 7 inches in greatest wid , _ 

These pieces of wood, which, by their characteristic 
form, were evidently Split off a trunk of size, are 
of oak, and exhibit, on one or other of their surfaces, 
clearly defined’ marks of cutting with some kind of 
axe. Behind these planks, that is, op the side farthest 
away from the observer, w iled a quantity of flints 
and other -sized stones, and arow otf (?) Jarchstakes, 
not set closely ts er—roughily ted, and driven 
to a depth of about 1 foot into the underlying sand. 
These es—one of which can be seen in the photo- 
graph (Fig. 1)—-have most-of their u rtions 
misaing, and were not inserted vertically, but inclined 
at an angle, with the sand surface, of about 45° fo- 
wards the east: the apex of the angle formed by the 
intersection of the ends of the two planks (Fig. 1) 
pointing, dpproximately, tothe north-west. Between 
the planks, and the supporting mass of stones, were 





Messrs, Bolton and Co.'s brickfield, Ipswich. 


found traces of clay in which were i em- 
bedded numerous branches of (?) larch, and it is 
supposed that these branches, together with the mias- 
ing upper ions of the stakes described, extended 
for some di ce above the planks, and afforded a 
shelter from the sun or wind. The heap. of stones 
farthest away from the observer (Fig. 1) was, un- 
fortunately, moved before the photograph was taken, 
but occupied, originally,’a position in close anu ta 
to, and about opposite the middle of, the “shelter,” 
and, as among this heap there were found hammer- 
stones, one large, roughly-made racloir, numerous 
flakes, and some burnt flipts, associated with 
blackened, carbonaceous sand, it seems that {here 
was some,sort of habitation where the manufacture of 
flint implements was carried on. 

Theartefacts mentioned arein every way comparable 
with others found in the lower floor in the immediately 
surrounding area and throughont the brickfield, and 
the wooden structure descri was Buried beneath 
(1) surface humus, 4 inches; (2) reddish sand with 
small ferruginous concretions, tg 18 inches; (3) grey- 
ish sand, vaguely stratified, to 2 feet 6 inches ; and (4) 
black, peaty*sand, to 1 foot (this sand is evidently 
the lower part of layer 3). strata 
to be qtite umbroken, and, with the exception of the 
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”.. humus, to be continued into the neighbouring escarp- 


ment, where the level at which the structure rested is 
covered by about 13 feet of deposits. 

Fig. 2 plow the condition of the strata overlying 
the en structure before it was completely un- 
covered. As will be seen from Fig. 1, there was no 
trace of a continuation of the habitation to the east, 
and my present Spinion is that it représents all that 
remains of a prmutive shelter of some kind. But I 
admit, frankly, that I-have never seen any structure 
of this kand before, and I have no*wish to be in any 
vga atic as to its ori form, or use. : 

e flint implements, ether with a series 
specimens made from non-flint rocks, found ın the 
lower floor, were regarded by the late Prof. V. 
Commont, and other archæolo , among whom I 
am to be numbéred, as referable to a phase of the 
Upper Mousterian, paleolthic, culture, but Prof. 
Henri Breuil, and several investigators, believe the 

ens must be ed to some early portion of 
_ the neolithic period. Further, though I have little 
‘ doubt that the valley in which these ancient floors 
occur has been deepened since their occupatian 
man, and a considerable thickness of hill-washes o 
apparently, different ages, ited over these 
occupation levels, yet it is not, at present, poamble to 








was made, traces of what appeared to be another 
were found; only in this case a portion‘of one of the 
stakes, and some small branches, were alone preserved. 
The condition of the wood found, which, ie ial ae 
‘nents I have carried out, could, I pelieve, have 
shaped by a sharp flint, and split off a trunk by means 
of wedges of stone, though, of such widely different 
antiquity, exhibits a similar appearance to many of the 
branches and other pasts of trees fouhhd ın the Cromer 
Foregt Bed of Norfo. 

At a later ate I hope to publish a fully illustrated 
and detailed account of thjs discovety. 

*’ J. RED Morr. 
One House, ` 


Ipswich. 





The Solar Constant and Terrestrial Magnetism. 


A LETTER in NATURE, November 28, p. 785, under 
the above title by Dr. G. C. Abbot, discusses a recent 
pepe of mine in the Proceedings of ths Royal Soctaty. 

t refers to two of the subjects realty coi in my 
paper, the 27-day intervdl, and the relation between 
ETR daily values of ‘S (the solar constant), 
as published by Dr. Abbot, and of C, the international 
character figure, intended to supply a measure of 

magnetic disturbance. To take the second 
question first, Dr. Abbot’s statement is as 
follows: ‘‘ Dr: Chres does find indications of 
magnetic disturbance associated with low 
values of the solar constant. Inasmuch as 
higher solar constant values are generally 
associated with “numerous ts and 
abundant magnetic disturbances, he thinks 
this paradoxical finding of low solar constants 
associated with magnetic disturbances 18 non- 
cant. On the contrary, it is exactly 
what we should expect ... the pz e of 
an individual sears group over the central 
meridian of the 80. isc is almost always 
associated with decreased values of the solar 


Taua i Ee ; constant, and doubtless frequently with 
Fra. s.—Section abore wooden structure in lower floor terrestrial magnetic disturbances. ence it 
° of Mossrs, Bolton and Co.'s beickfeld, Ipswich. high solar 


say with certainty to what particular time, after the 
deposition of the Upper Chalky Boulder Clay of the 
Ipswich district, these events are to be referred. The 
north-east portion of the brickfield where the wooden 
structure was found has been inhabited by rabbits 
for a very long period, and their activities have, in 
sope cases, carried pieces of Roman bricks, and other 
objects, to a depth of many feet. The majority of the 
Roman remains of the area occurs, however, in, and 
just beneath, the surface soil, and though two small 
ieces (Ere presenca of one of these may, probably, 
accounted for by supposing it to have been thrown 

in with the material used to cover up the structure 
after discovery, 30 that it could be examined in situ, 
by othe? arc logists, before removal) of brick 
were found within a or two of the structure, 
and at a similar depth from the surface, I find 
it difficult to believé that the habitation itself 18 
of Roman date, especially as the strata above it 
showed no signs of disturbance, as is so a t in 
graves of this period in the high ground to the west. 
The site where the structure was found is now com- 
pletely water-lo , and there is no doubt that this 
- condition accotints for the preservation of the wood, 
which, however, has had to be kept immersed in a 
suitable liquid to prevent its disin tion. This work 
has been und en By Mr. Gu ynard, curator of 
Ipswich Museum, who also took the excellent photo- 
- graph PAN eR a ea in stu. About 15 yards 
the west of whete the discovery of Whe habitation 
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is prevailingly with low rather than 
constant ln that individual magnetic 
disturbances will be found associated.” 

What I actu did was to take for each month of 
1923 the 5 days of largest S and the 5 days of smallest 
S. This supplied 6o days representative of high and 
60 representative of low solar constant.” Calling the 
representative day in either class #, I calculated from 
the De Bilt annual table the mean value of the 
magnetic character C for day # and the asagclated 

subsequent days. The results were as follows, A 

enoting the ee in which » was the esentative 
day of high Pr ey see ae n was the - 


representative day of.low S. 


. VALUE OF C. f 







n+ 








043 
O57 





The mean value of C for 1923 was o 48. 


Dr. Abbot’s explanation does not seem to me at 
all to fit the facts, oven if for a moment we 
them as exact physical data. What it should lead to 
would surely be a decided excess in C in the day n of 
group B over the mean velue for the year. Now the 
excegs is only o 02, and no one, I should think, who 
knows anything of magnetic character figures would 
t this as significant. If any of the figures are 
cant, ıt is the low value of C in day » of group 
A, and the high values of C on days n +2 and # +3 of 


. 
e 
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group B. But on these fone Dr. Abbot’s axplana- 
tion seems td throw no light whatever. 

The results did not encourage me at the time to 
prosecute the inquiry further. But in view of the 
weight naturally attaching to Dr. Abbot’s views, f 
have now extended the inv tion to 192I, 1922 
and 1924, 30 as to cover the four years for which 
TT ADDOL claims the highest “accuracy in the values 
o 

If the cause suggested by Dr. Abbot were sensible 
in 1923, the year.of sunspot minimum, we should 
expect it to be cénspicuoys in the other three years, 
‘which had on the average a sunspot frequency more 
than three times as large. The results are given in 
the following table, A and B distinguishing the two 

ups of days of high and low solar constant as 


ore. Instead, however, of the absolute values of 
C, I give in each case the algebraic difference from the 
mding mean from all days. Only 11 months 


were available for 1924, but as much weight has been 
allowed to this year as to the others. The mean 
character figure for the four years combined was o 575. 


— VALUE OF C. 























= 
Day s. SHI | n+ ats n+ 
19st ++ O-04 +0 10 -+0,03 -0 05 -v03 
Igar +oog +0 05 -002 +o a2 -0 05 
a 1985 O09 +0 OF o 00 -0 02 -0 0I. 
194 -0 03 [e o8 for +002 -x05 
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There is no column in which the higher value of C 
does not a rd in the group A days in at least one 
year out of the four. In column # it occurs in group 
A in two years, and in column #+1 in three years: 
No column gives a larger mean value for B than 
column #+1 gives for A. If we omitted 1923, the 
year of sunspot minimum, the mean value of C in 
column # would be er for group A than for 
group B. It will, I , be generally admitted that 
my attitude towards the data of 1923 has been 


justified. 

There is nothing perhaps in the results now obtamed 
incompatible with Dr. Abbot’s belief as to the screen- 
ing effect on ordinary solar radiation of sunspots when 
over the central meridian. If, however, such screen- 
ing has a sensible effect on the solar constant, the 

apparent absence of a apiy interval ın the values 
E rA strange. If this interval 
saint ths rominent in pm a few month of the 
fee years, the method which I employed for detecting 
it should not have led, as it did, to a wholly negative 
result. Dr. Abbot’s comments on this t leave mo 
in doubt whether he believes that the e interval, 
while not exhibited by S in recent years, was a true 
PEE ag in the earlier years, sg. 1915, when he 
it. If the phenomenon were real, we 
Age d have expected it to be shown the more clearly 
the more accurate the observations. In the-case of 
magnetic data, it has shown no tendency to become 
less prominent since 1915. Perhaps I may say frankly 
that one of my reasons for investi hry age o matter 
was tha? I felt that my assurance Phat pppereny 
day-to-day fluctuations in S represented real i actua- 
tions in the sun would be materially strengthened if 
they exhibited the 27-day interval clearly. 
: a C. CERERE., 
December Ir. . : 
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Paseivity, Catalytic Action, and other Phenomena. 


- THE writer’s view of the passivity of chromium, 
manganese, iron, cobalt and nickel (NATURE, 
March 28, 1925, 115, p. 455) May now be*extended 
and correlated with the recent work of H. S. Taylor 


(Proc. Roy. Soc, + Sa A, 108, p. Woe and of E F. 
Armstrong and Hilditch p. Irr) on 
catalytic action at the surfack of eat with that of 
J. Heyrovský ( trav. chim, 1925, ° P. 499) on 


overvoltage, an ewith that of T. on the 
nature SF chieeical action. This ne gic on 
Bohr’s distribution of electrons within the atom. It 
supposes that in the elements mentioned the number 
of electrons in the outermost orbit is “idealhe” 
between one and two, and is therefore either one or 
two, and that in consequence thé atoms of such 
elements can never be electrically neutral ın the same 
sense as atoms of sodium or of zinc The experi- 
mental evidence favours calling the state with one 
electron in the outer orbit passive, and that with two 
electrons in the outer orbit active The difference in 
potential between the two states of each of these 


os is about 1 volt. ‘ explana s 
and Hyde tion of passivi 
appears E E in ibs from the ordinary view ene 
ascribes passivity to a tective film. It leads toa 
simple explanation of the non-porrosion of stainless 
aa It is known that stainless steel is electro- 
chemically nobler- than copper. Now I find that 
both chromium and- iron when passive le between 
copper and bismuth in their suscep{ibility of being 
attacked by acids, although when active they are 
more reactive than cadmium. I find also’ that 
passive chromium and passive iron are closer in 
reactivity than are active chromic and active iron. 
I am less sure, although I have some expenmental 
evidence in favour, that iron and chromium 
when in true solution in a second metal become 
issive. It is known that chromium and iron arein 
solid solution in stamless steel fach therefore may 
be regarded as g the other. It follows from 
what has been said that stainless steel should act 
like a pers homogeneous metal which is*nobler than 
Tee this is what ıt 18 known to do. 2 
tis Lom that some of the metals of the adium 
and platinum groups and of the metals with ‘ ion 
ions,” titanium, vanadium, chromium, man 
iron, cobalt, nickel, copper, niobium, mol eee 
tungsten and uranium differ remarkably from other 
metals in their power of adsorbing certain gases and 
catalysing gaseous reactions. If the physicists will 
grant that atoms of these metals may conduct-an, 
electron from one reacting molecule to another, it is 
pose from a chemists pomt of view to relate 
adsorption and catalytic action with passivity. 
a) I regard the metals mentioned above as being 
tally able to exist in both active and passive 
orms, one of which is stable; thus ese and 
iron are normally in the active form, and nickel and 
platinum in the ve form. 
(b) I think these metals are best able to adsorb gases 
and to act as catalysts -when in the passive form 
(c) They adsorb, because of their property of never 
oe electrical neutral, a molecule which is capable 
biting po , the hares part of the molecule 
bent attracted to the outside and the positive to the 
inside of the atom. 
(d) They catalyse a reaction betwen A, and B, 
Maeda A Sev ak pig an atom, and A, and B molecules, 
itiality „of passing from the 
e to the active form. may occur when 
the outer orbit gains an electron from A, or B and the 
inner orbit expels one on to B or A, (as well as in the 
e 
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normal way by gaming an electron from an inner 
orbit) so that the reachon may go 


A,+B->A,++B->> A,B, . 
or ‘A, > A+A, followed by A+B— AB; 


the active form of the catalysing atom then reverts to 
the passive, either spontaneously or as a result of 
either fuel r. In other words, my view is 
that the on takes place because the © of an 
electron from A, to B’activates both, an t the 
catalyaing atom is the conductor of ean 
An example will illustrate. When metallic cadmium 
is shaken with dilute sulphuric acid, some of its atoms 
rea ies to form ions, and in 30 doing discharge 
en ions to form atoms of hydrogen on the 
metalic surface. The chemical activity -of these 
atoms is a simple function of the reactivity of the 
cadmium. These atoms are known to combine very 
slowly with each other, and this is expressed by saying 
that cadmium has a high hydrogen overvoltage. Ifa 
little platinum, tungsten or molybdenum be deposited 
on the cadmium, combination of the atomic hydrogen 
proceeds rapidly, and these metals are said to have 
a very low overvoltage. The view expressed in (d) 
shows how this gccurs, and explains why the metals 
which exhibit passivity alone have very low over- 
voltages In this case the reactions are 


H+H —> Ht++H-—> H, 


This 18 in accord with recent work’ by J. Heyrovsky 
on the dropping mercury electrode, who shows that the 
passage from atomic to molecular hydrogen is better 
represented by the changes 2H —> Ht+H-->H, 
than by the change 2H —> H}. 

- These views also those of H. S. Taylor, E. F. 
Armstrong and T. P. Hilditch on one hand, and those 
of I. ee o e a a definıte step further. 
The former think that hydrogenation process at 
thọ surface of nickel, both reactants are attached to 
a single atom of nickel ; the latter thinks that the 
reactants are adsor on adjacent atoms. In both 
cases the adsorption of the reactants 1s explained by 


the fact that nickel is not electrically neutral in the 


same sense As is zinc, and, ın the first case, the sub- 
sequént reaction 18 lained by the mechanism 
given in (d) above, namely, 
A,+B— A,t+B-~—> A,B. 

' Since the passage from the passive to the active 
form involves the expulsion of an electron from an 

er orbit, it 1s ble that when this change occurs 
in the presence of an adsorbed molecule, this molecule 
will be split into atoms, Ay——>A+A. This suggests 
an- explanation for the well-known but unexp 


observation that gases adsorbed on nickel, platinum, 


um, etc., are sometimes in the atomic condition. 
a second molecule B comes sufficiently near 
to this atom and is capable of reacting with it, the 
reaction A + B—> AB occurs as I. Langmuir thinks. 


A. S. RUSSELL. 
Christ Church, Oxford, 
December 8. 





Weather Prediction from Observations 
of Cloudlets. 


May I refer to the first letter of Su G. Archdall 
Reid? (Natorx, November 7, p. 676). He says: 
“ Tf -then the behaviour of the smallest and thinnest 
a of cloud that can be clearly isolated be 

ed, it is usually posable to predict very quickly 
and with fair confidence the state of the weather 
for the next few hours. . If the clogdlet waxes 
visibly, rain is almost certain ; if it wanes, fine 
weather 1s equally probable; if it neither waxes nor 
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, cloud, but 


-its behaviour. 


wanes, existing conditions are likely ‘to continue.” 
It seams to me that the method of forecasting is 
falmfied on every day on which clouds form and when 


rain does not follow, and there are many such 
days in‘the year, for the camala a fine day, 
which .ı8 common ın spring,- , and autumn, 
and occurs sometimes in winter, its life as a 


cloudlet, whether the Sina eae up early 
enough to see it or not y, too, cirro- 
cumulus often aits life as cloudlets, but I, have 
never seen cùm ‘wane into o-cumuh ” and 
rather doubt tether any one | ever observed 
such a phenomenon. 

I do not think that Sir Archdall Reid quite ap- 
preciates my t about cirro-cumulus. we a 
see cloudlets of this variety waxing in one place and 
simultaneously waning ın another, are we to predict 
rain from the ing, or fine weather from the 

cloudlets, when both prognostics are occurring 
at one and the same time? Lenticular curro- 
cumulus 18 composed of clondlets that are born on 
the windward side and die in the leeward mde of the 
cloud mass; ın his first letter Sir Archdall Red 
me two possible explanations of this phenomenon ; 
should like to menin that it was these explanations 
to which I referred, and not any explanation of. his 


_ main thesis, for as he says he gave none. 


I quite agree that the waxing of cloudlets is often 
followed by rain, for we cannot have rain without 
think that ıt 1s just as often not followed ` 
by rain, and I certainly cannot think that if cloudlets 
wax visibly “ rain is ost certain,” for uf this were 
the case we should have scarcely any rainless summer 
days. But Sır Archdall Reid seems leas certain 
about the method in his second letter (December 12, 

. 864) than he was in his first. I may be mistaken, 

at it seems to me that the method Ti scarcely of 
more use than the tossing of a coin; but, on the other 
hand, I am not sure that I understand the second” 
of Sir Archdall Reid’s definitions of cloudlets— 
‘small and diaphanous clouds which can be seen 


at the same time in Pray pEr and ıt ıs possıblo 


that our ment 18 on our definitions of 
cloudlets. It would be in to know what 
those who are more familiar with forecasting than I 
am think of the question. C. J. P. Cave. 
Stoner Hall, Petersfield, 
December 22. - 





THE correspondence on this subject in recent issues 

of Naturz has been of parti r interest to me, 
because the observation of Phe. and wanin get 
cloudlets has been made by me for the last 
months in to forecast for the next few Hogs 
the probability of clear or cloudy weather. I may 
add that these observations*have always been made 
about half-an- oe or so hefore sunset, for the following 
reason : 

T have set m e task of pho hing the 

of a ean ee on every A iar a 
period of about 4130. days, and I this work on 
the night of September 9. The most convenient time 
for photographing this star is as soon after sunset as 

ble, when ıt 1s sufficiently dark. 

As I have to go down 400 feet to get home, I prefer 
not to leave the observatory if the early oveiig 18 

to be fine. 

On doubtful afternoons, therefore, I haveæstudied 
the cloudlets, picking out the smallest and watching 
I have found that, in nearly every, 
case, the waning cloudlet bas given me for the next 
few hours weather. On the other hand, when 
the cloudlet’ creased in size I was _nearly always 
doomed to a cloudy eee 


+ oe Se 
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I have found, therefore, that this method is very 
successful at about the tıme of sunset, but have made 
no observations at other times of the day to test its 
value then. It has been most useful to me and saved 
me a great amount of unnecessary exertion. 

Warum J. S. LOCKYER. 

Norman Lockyer Observatory, 

Salcombe Hill, Sidmouth, Devon. 


On a New Porphyrin. 
CHLOROCRUORIN is the name given if 1867 by Sir 
Ray pedea a Bi ak red in concentrated 
pag Soba Sabelled lved in the blood EREE 
and Chlorhæmid pol 

a” It has been Gp en (Fox, Proc, Roy. ba in 
the press) that the chlorocruorin.molecule is con- 
structed on the same model as that of hæmoglobin. 
- and reduced chlorocruorin resemble oxy- and 
reduced hæmoglobin pically, wi the 
corresponding bands moved to the red ın the case of 
-chlorocruorin. In a like manner, the derivatives of 
chlorocruorin which e aie to hæmochromogen, 
hematin and hæmatoporphyrin resemble these sub- 

stances, min Eke nani aiti a The Dende to che tee 
There exists a family 
of pigments related to 
hemoglobin. These are 
cytochrome, a complex 
of hamochromogens pre- 





H. Fischer and O. Schumm (Zeit. Physiol. Ch., 
numerous publications in recent years) have added 
much to our knowl: of porphyrins. They show 


that porphyrins fall into two grou 

Group I. comprises yrins oo in chloro- 
form. It contains (I) h extracted 
from human fæces and from er-acetic acid, 
and (2) Uroporpaye found rite thological urine. 
Coproporphyrin is the derived from a 


part of cytochrqme (Keil, foe. cit.). C me is 
present in relatively considerable amounts in yeast 
‘and in bacteria. Cytochrome (in yeast) gives in 
addition a porphyrm of Group II. 

Group Il. is formed by porphyrins soluble in chloro- 
form and having the ds to the red of those*of 
Group I, It contains (1) the porphygia yrin prepared from 
reduced hæmoglobin ın whole blood’ by the action 7 


HO (Laidla Oura. stol., KED 
(2) Hanimarce J po iynin, erated bi “tro cat m putielyng 
2) Panandes 8 porp 


blood by ether- 
obtainable from faces a meat meal; rand (4) 


peat ad ao Aeara F aa e 
e fo table shows the wave-lengths of the 


band-axes of the principal of these prophyrins : 
aay 








Axes of Bands in ap. 


Reference, 
| In Ether. Inap mt 











bad in most animal and 
Set some cells (Keilin, 

oy. Soc., B, S 98, 
‘helioco- 


1925, p. 312); 
1ga, p g 
in the cot mallee ad 








Fischer and Schneller, 
Z.P.C., vol. 130 

Schumm, Z P.C., voL 
136 


ine 553 
593 


624 57I 528 


623 569 526 495 550 








actinio 
Tots Gast of the aie 
obin, © cyto- 
echo: Geis helio- 
corubin, and actiniohe- 
matin all contain one and 
the same hæmatin nucleus 
Ansonand Mirsky, Jowrn 
hy stol., voL 60, 1925, p. 161). Chlorocrnorin, however, 
resembles hemoglobin more closely in structure than 
do the other members of the hemoglobin family 
which have just been referred to. Nevertheless, 
chlorocruorin does not contain the same bæmatin 
nucleus as these other pigments (Fox, loc. cit.). The 
reason for the difference existing between the hematin 
of hæmoglobin and that of chlorocrnorin is that, 
whereas both contain iron, the former hematin has 
a different porphyrin from ‘the latter. 
This can be shown by treating both by Nencki’s 
ure for the p tion of hasma yrin.? 
uted TPE logd was extracted acetic 


acid ( lus ether (3 parts). The acetic acid 
Soe and the remaining ether 


sien was dissolved 
in a Te pomp 


driven by sodium acetate into ether an 
back into Ti acid ee HCI plus 2 parts 

. Hematopo comparison was 

pared from eae ydrobromic-acetic acid. 
axes of the bands of the two parphyrins (both in HCL, 
z in 3) measured with Hartridge’s reversion spectro- 
meter (/Burn. Physiol., vol. 44, 1912, p. 1, and vol 57, 

|. 1922, p. 47) Were as follows : 

- Nencki’s hema hyrin . 

aera eneki 3 


Grov Il. : 
Laidlaw’s porphyrin 


Kāämmerer’s porphyrin . 
Ooporphyrin 


593 
613 


349 
553 


for 
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2 T am mdlsbted to Mr, E. Hall, of the Banshoncal Laboratory, Cambridge, 
valuable betp. Ke 




















Schumm, Z.P.C., voL | 631 576 535 502 | 602 
132 
Fischer and Schneller, | 633 575 533 498 | 602 
Z.PC., voL 130 Š 
Fischer and Kogi, | 631 581 537 502 | 603 
Z.P.C., vol. 131 
I next submitted chlarocruorin to a modification 
of Laidlaw’s ure for hyrin preparation. 
graphis blood was trea with acetic-ether, 


ee resulting chlorocruorchamatin was taken into 
sodium carbonate solution and reduced with hydro- 
sulphite. In a current of carbon dioxide, concen- 
trated h hloric acid was then added. For com- 
ison (1) the hyrin from hemin was 

= a m cation of Laidlaw’s m , apd 
(2) ooporphyrin was extracted from egg-shells with 
hy ric acid. The measurements of the bands 
with Hartridge’s spectrometer are given below : 





It is seen that the bands of the hyrin from chloro- 
cruorin are situated considerably to the red of those 
of any of tha above-mentioned porphyrins. This new 
hyrin resembles the’ mem of Group II. in 
Brine soluble jn Nc e 
-B2 


. _ Amblyop 
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If the composition of the porphyrin of chloro- 
cruorm is ascertained, valuable hight may be thrown 
on the peculiar metabolic process by which a few 
annelids synthesise chlorocructin while so many 
animals buld up hemoglobin 

eT en N H. Munro Fox. 

ogi ratory, bridge, 
Decémber 77. g 





e 
Blindness’ of Cave-Anjhals. 


I poust whether Sir Ray Lankester would main- 
tain his theory of the origin of blindness in cave- 
animals, at least in the fishes living m the North 


Amencan limestone caves, if he carefully con- 
sidered the observations on these fishes published by 
Eigenmann and’ other American zoologists. There 


oe ee Pee ee ificance in relation to 
the question of selection by the escape from the caves 
of individuals with better developed eyes, versus 
direct influence of darkness on the eyes The first 13 
to what degree the actual ontogeny of the eye shows 
recapitulation, the second whether the individuals 
with power of vision would actually swim away from 
the darkness towards the light 

sts speleus, the mdst abundant of the 
blind fishes of the caves of central North America, 
Teaches a maximum length of 13-5 cm. It is placed 
ina small family closely allied to the Cyprinodontds. 
This family includes five other species occurring in 
the same or contiguous regions. Three of these, 
Chologaster agassisits, Typhlichthys subterraneus, and 
Troghchthys rota, also live im subterranean streams 
in total darkness. Two of them, Chologaster cornutus 


and C. papilliferus, live exclusively in streams and’ 


swamps on the surface of the earth. 

If we consider the eye of peat i as the example 
of the subterranean #pecies which has been most 
thoroughly examined, the organ is visible as a minute 
black spot on each side in specimens 35 mm. long 
Microscopically e&amined, it is very degenerate 
The lens is very small and displaced, or entirely 
absent. The vitreous humour has disappeared, the 
remnants ef the retina form an irregular mass in the 
cavity of the eye, the optic nerve can be recogni 
where it leaves the eye but cannot be traced to the 
bram. After the mature sage of the fish the øye 
undergoes further progressive degeneration. 

With regard to recapitulation, the lens and Sai 
vesicle develop in the embryo at the normal © 
and in the normal manner, but soon begin to degener- 
ate. The optic nerve also develops normally in the 
efabryo. Defects due to mutation do not usually 
follow a normal initial development. ` 

In Chologaster agassisn, which 18 also completely 
-subterranean, the eye is normal ın structure, and 
functional, but reduced ın size The fact that there 
are two other species of the same genus which live in 
daylight shows that this one cannot have been con- 
fined to*darkness so long as the subterranean genera 
in which the eyes are degenerate and vestigial. If 
Su Ray t's theory were true, C. agassisii 
would not be in dariness at all but would have found 
its way out to the light. But it 1s probable that the 
instinct of all the species of Chologaster is not to 
seek the ight but to avoid it. E:genmann actually 
observed this in C. papilliferus, which is fonnd under 
stones in the “ sp ” or small streams of south- 
western Illineis: the fish are negatively heliotropic, 
or photophobic He found that this was equally 
-true of TEREN and Typhlchthys, which, not- 


withstanding their Mlundness, have retained the habit 


of hiding under stones and the ledges,of rocks. ty 
Q: 


Chologaster there 1s evidence that the reduction 
the eye has commbnced ın association,with its photo- 
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prame habıts wıthout confinement to total darkness. 
a specimen of Zygonectes, one of the Cyprino- 
dontidæ, 38 mm ın total length, the eye was 2 mm. 
m diameter In Chologaster irs a Sia 32 mm. mm 
fotal length, the diameter of the gye was 0-83 mm. 
In C. cornutus, 32 mm. in total length, diameter of 
eye 096 mm. In C. agassizii, the subterranean 
species, 39 mm. in total length, diameter of eye 
072mm . 

Lastly, it miy be mentioned that in Typhlogobius 
caltfornsensi® the eyes m the adult are minute and 
degenerate and almost if not qufte insensitive to 
light This fish livesin holes ufder stones, which it 
never quits. It can scarcely be mamtained that it 
remains in dark holes because defects ın vision make 
it unable to fd its way out, especially as in the 

oung state its eyes are vimble and apparently 

ctional. J. T. CUNNINGHAM. 
East London College, 
December 12 


Heterochromosomes and Polyploidy. 


DurRiInG recent cytological investigations in the 
Salicacee, undertaken to demonstrate the presence 
or absence of sex- or heterochromosonjes in certain 
species of Salix, I have discovered such chromosomes 
in the males of Sals lucida Muhl, S. aurtta L., 
S. cmerea L., and S. Andersomana Sm. Of these 
species, S. Juctda, an American form, belongs to the 
section Pentandre of the supersection Pleiandre, S. 
auria and S. cinerea to the Capree group of the 
Diandre, and S Andersoniana to the Phylicifoha of 
the same su on; all are, of course, dicecions. 
Of the polyploid series developed in Salux, S. lucida, 
S. aurita and S cimerea are tetraploids, and S. 
Andersontana hexaploid 

In the case of S. lucida, the heterochromosomes 
are easily discernible both in profile views of the 
heterotypical spindle in pollen mother cells and also 
in diakinetic figures. On the contrary, owing to the 
intimate relations between the paired chromosomes 
during diakinesis in S., aurtia, S. cinerea amd S. 
Andersontana, they are not so readily recognisable at 
that stage ın those es but stand out very clearly 
in heterotype metap side views. 

In all four species, the larger member of the pair 
is more or leas broadly (and occasionally obliquely) 
pear-shaped whilst the smaller is spherical, they lie 
on the periphery of the equatorial plate. 

Although the mere demonstration of heterochromo- 
somes in these species ıs ın itself important, of even 
greater value is the light thrown on the development 
of polyploid seres ın plant genera. No matter what 
explanations are given of the origin of tetraploid 
specieg they all amount to the same m the end: whether 
wo invoke chromosome di%imon ın the fertilised egg 
followed by a suspendgd mitosis, or any of the other 
theoretical explanations now current, in all there 18 
imphed a duplicatiqn of chromosome complement. 
Therefore, in dicecious plants possessing heterochromo- 
somes, amongst the chromosomes so duplicated should 
be those chromosomes themselves, so that in the 
heterotype division of tetraploid species we ought to 
be able to detect two pairs of heterochromosomes 
and in hexaploids three irs. However, careful 
examination shown that in diploid, tetraploid 
and hexaploid alıke only one pair is present. Hence, 
the problem of polyploid series in the Salices, and 
presumably in other genera, cannot have the simple 
solutions previously propounded, and the whole ma 
is thrown open for er consideration. ` 

J. W. HEsLOP HARRISON. 
+ Armstrong College, Newcastle-tipon-Tyne, 
December 21. 
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Coal Conservation and the Gas Industry.* 
By Prof. J. W. Coss, C.B.E., The University, Leeds. 


OTHING ha$ contributed more to the material 
advancement of civilised man from the state 
of his primitive ancestors than the utilisation of fuel 
for the productioh of light, heat, and power. Primitive 
man depended on the solar hear available from day to 
day, and his lifeewas circumscribed accordingly. In 
temperate zones like our own, the sun’s rays are too 
feeble and uncertain to enable us to obtain from them 
by direct means any considerable quantity of useful 
power, though in certain sunny regions, such as Egypt 
and California, it has been attempted. Even there, 
the amount and the cost of the plant for the production 
of the unit of power was excessive when compared 
with methods based on the use of fuel. 

Vegetation, however, is capable of absorbing and 
storing up the radiant energy of the sun in the forma- 
tion of organic compounds, which the plant is able to 
build up from carbon dioxide and water. In this way 
enormous quantities of fuel have been and are produced, 
by the combustion of which we are able to utilise 
indirectly the radiant energy of the sun absorbed 
by the plant in its synthetic processes. Man is, 
however, too impatient now to provide his fuel 
supplies by tree culture from one century to another, 
even were the necessary land available, while similar 
reasons rule out the cultivation of annual fuel crops 
in a crowded country such as Britain, where food crops 
must take precedence. i 

In default of fuel cultivation, we are compelled to 
rely on the accumulated store of fossilised vegetation 
in one or other of its existing forms. If we examine a 
table (below) showing the composition of dry, ashless 




















Carbon Hydrogen est 
Cellulose (C,H, ,O,) 445 6-2 49°5 
Wood . ‘ x 500 60 ʻo 
Peat substance 50-64 4 5-68 E 
tes . 60-70 5-0 20-35 
Bituminous coals . 75-90 4:5-5'5 4-5-1350 
Anthracites . ži 90-95 2-4 3 
L ; 





fuels, we see that the individual analyses show a 
ual concentration of carbon at the expense of 
ydrogen and oxygen, sô that we pass over from a 
substance such as dry wood,or cellulose (a principal 
plant constituent) containing less than*50 per cent. of 
carbon to coals containing 80-yo per cent. and even 
more when anthracitic—a process which has been 
imitated in the laboratory, particularly in the experi- 
ments of Bergius. Accompanying this concentration 
of carbon is the production of a substance in which 
the heat energy is more concentrated, in fact a higher 
grade and more useful fuel. Thus r lb. of on 
completed combustion develops about double the 
amount of heat obtainable from x lb. of wood or 
cellulose, and this increases the difficulty of basing our 
fuel supplies on “ fuel crops.” The position is made 
1 From a paper, entitled “The Conservation of the Nation's Store of 
sz Conference Commercial 


Solar ž at the gi the Bntsh 
Aseoczatron at October a1, 1925. 
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worse by the fact that wood, even when air dried, 
contains 15-20 per cent. of moisture, and the heating 
value is correspondingly lessened. © 

In peat the concentration of carbon hag begun, but 
the peat when freshly cut contains per cent. of 
water—as much water as milk—and to make it useful 
as a fuel the moisture content has to be reduced to 
about 25 per cent. The bulkiness of peat, the problem 
of drying it, and its low heating value when dry, limit 
its value as a fuel greatly. A high nitrogen content 
is a point in its favour when conditions allow recovery 
of by-products. 

Lignite is a more concentrated fuel than peat, but 
ıts moisture content may still reach 40-60 per cent. 
Its heating value remains low, but by drying, briquet- 
ting, and by carbonisation this fuel can often be turned 
to good account. It occurs usually at or near the 
surface and is won ky mechanical excavation rather 
than underground mining. It is available, therefore, 
at the pit at a very low cost, and much of the German 
electric power supply is based on lignite. Abundant 
deposits occur and are being developed in Canada and 
Australia, but in Britain supplies are negligible. 

The net result of this survey is to show that we in 
Great Britain are dependent almost exclusively on 
coal—a fossil fuel, a wasting asset—for the possibilty 
of many manufacturing activities agd amenities of life. 
The known deposits of coal in this country will suffice 
to meet the present rate of copsumption for a long time, 
and improved mining technique has made available 
coal which a generation ago would have been thought 
unworkable. On the other hand, the cost of coal 
increased, and coal forms a large part of the cost of 
producing some manufactured products guch as iron 
and steel, on which in turn the engineering industry 
depends. As compared with other countries we shall, 
therefore, be at a disadvantage as soon as coal becomes 
difficult or expensive to get, even though we can get 
it at a price. Another consideration is the tendency 
to substitute mechanical appliances for hand labour, 
which tends to increase the consumption of coal, unless 
the efficiency of its utilisation can be correspondingly 
increased. 

In considering the complete utilisation of coal, one 
must not overlook its potentialities as a source of 
chemical products. In the plant we have not only a 
cellulosic skeleton but also juices and spores containing 
resinous substances, and their degradation products form 
the two main types of components found in coal. It 
is the resinous bodies which cause many coals to fuse 
on heating and to evolve much gas, burning with a 
luminous smoky flame. It 1s owing to the absence of 
such components that anthracites burn smokelessly. 

Coal when consumed in an ordinary grate goes 
through two stages. In the first is evolved the volatile 
matter, which if cooled and collected is found to consist 
of gas, a sticky oily liquid, tar, and a watery am- 
moniacal liquor. The porous solid residue, consisting 
mainly of “ fixed ” earbon with*the ash of the coal, is 
known as cdke. 

The second stage of burning goal consists in the 


_ be burned smakelessly and for most p 


‘ke i 


combination with oxygen of the air of both the volatile 
matter and the fixed carbon of the coke. In the 
domestic fire it is attempted to carry both processes on 
. together.* This has a certain advantage of simplicity 
but is unsatisfactory in other respects. Smoke cannot 
be avoided, especially when fresh coal is added to the 
fire, for the two Stages pf combustion can scarcely be 
kept i in step, and mcompletely burned tarry matter 
escapes up the chimney producing gmoke. Such fires 
have a low efficiency. Only 20-25 per cent. of the heat 
of the coal is radiated into the room, while attendance 
to a fire involves labour and dirt. 

“he use of electricity instead, generated from the 
coal, has obvioug attractions, but however efficiently 
it may be applied in the home, it must always, be 
remembered that it carries on an ave Io per cent. 
and at best 20 per cent. only of the original heat of the 
coal. This 80-90 per cent. initial loss is too severe 
a handicap and entails'an enormous waste of heat, 
though not apparent to the consumer. It seems to 
debar the use of electricity as a general domestic fuel. 

An effective and logical remedy widely applicable 
consists in the initial carbonisation of the coal whereby 
the volatile matter is separated from the fixed carbon, 
as is done in the gas-works. In this way the coal can 
be resolved into a solid fuel—coke—a liquid fuel—tar 
(and motor spirit)—and a clean gas, all of which can 
more 
efficiently than coal. (The tar, though capable of 
serving as a fuel, has actually a greater value as a 
source of chemiaal products.) At the same time 
ammonia is recovered from the coal. This process of 
carbonisation, as carriefl out daily in the gas-works, 
does not waste the heat of the coal. The table below 
shows the fate of thp heat units in the original coal after 
being subjected to carbonisation. The figures show 
the nus of a year’s working of a typical gas-works, 
not of the most modern type. : 

Carbomtsing Gas Coal in Horisontal Retorts. 
Heat of combustion of coal 





» OOO 





Heat content : 
Gas . $ 22:5 
Coke sold . 5 x . . 483 
Tar . - . . . . 60 
76-8 
Heat used and logt in manufactur . 232 
100-0 
=a 


The heat units in the total coke made would be 
igher than the 48-3 per cent. shown, but some of the 
coke has been used for heating the retorts. Altogether, 
23:2 per cent. of the, heat of the coal has been used 
and lost in the process, leaving 76-8 per cent. in the 
products of carbonisation. This figure is termed the 
thermal efficiency of carbonisation. With more modern 
po 80 per cent. would be a more representative figure. 

is interesting to inquire what advantage is gained 
by carbonisatfon to compensate for the thermal and 
monetary cost of the process. From the watery 
product—amm liquor—is readily obtained am- 
monium sulphate, a valuable nitrogenous fertiliser. 
The tar is the raw material, of a great thdustry. By 
suitable treatment*it furnishes benzeng and, toluene, 
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which were found so indispensable as the basis of 
manufacture of high explosives. From them and 
other tar constituents are derived numerous colour- 
ing matters, drugs, and disinfectants. The lighter 
tar fractions gain in ing importance as motor 
spirit, and the heavier constituents as a material for 
the construction of roads suited to the demands of 
modern traffic. Certain creosote oil factions are valu- 
able as preseryatives of timber, or alternatively may be 
employed for’ the propulsion of shipg. Coal-tar forms 
at present our most valuable source of home-produced 
liquid fuel, and its national importance needs no 
further emphasis. Clearly there is a considerable 
creation of value as a result of transforming the resinous 
constituents of coal into tar instead of allowing them 
to make smoke in the open grate. 

Let us now consider the gas. Here reference must 
again be made to.thermal efficiency, because it is 
so important in this connexion. The open fire is 
the most favoured method of heating rooms in our 
houses, and is, in my opinion, likely to remain so, 
whatever fuel may em e in time as being the most 
satisfactory for burning m it. The peculiar value of 
radiant heat as thrown out from a fire has been appreci- 
ated by erations of our countrymen, and recent 
physiological work has shown that this peculiar ex- 
cellence was by no means imaginary, but had.a sound 
scientific foundation. But when we use raw coal in 
an open fire, we aol T i big a price in . 
many ways—for its cheery blaze. 

The inefficiency of the coal fire is best seen when 
one compares it with the gas fire. For every 100 heat 
units supplied to a modern gas fire, ically half is 
radiated into the room, while with a coal fire the radi- 
ated heat is less than a quarter of that supplied in the 
coal. In both these cases there is, of course, a pro- 
portion of heat which goes up the chimney. With the 
coal fire it is inordinately large, but with the gas fire 
it is reasonable in ameunt, about one-third of the 


‘total. I say it is reasonable in amount because a 


certain quantity of heat going into the chimney does 
perform a useful function in ventilating a room; and 
as the ventilating function of the open fire is probably 
as important as its heating function, a certain amount 
of heat may very well be devoted to this purpose, 
The trouble with the coal fire is that the proportion 
used in this way is much too large, wasting fuel, and 
over-ventilating the room to the extent of creating 
ane The gas fire is economical in the way in 
which it utilises the heat units brought by the gas for 
the combined purpose ofheating and ventilating, which 
it does in an economical and practically convenient 
manner. It is sometimes said in extenuation of the 
very low thermal efficiency of electrical generation that 
the efficiency of an electrical heating appliance can be 
taken as 100 per cent. But plainly can only be 
the case if no air goes into the chimney hot enough to 
produce the ven on which is so essential, and in 
that case an auxiliary ventilating appliance must or 
should be provided, with additional cost. e 
This high efficiency of gas for room heating is typical 
of what it can do in many other uses, because it 1s go 
subject to simple and exact control that apparatus can ` 
ke designed for burning gas of a much more refined 
and scientific construction than can be contemplated 


s \ 
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for the of coal. Moreover, not only a 
E cere bat E laa here p 

from nearly all its sulphur compounds at the gas-works, 

while it has to be remembered that every ton of raw 
coal which is burned in even the most modern steam- 

raising plant of a factory or electrical generating 
station turns ouf about half a hundredweight of sul- 
phurous acids into the atmosphere. In this respect 
ges is superior not only to raw coal, but alsg to the smoke- 
ess solid fuels. e 

Nor is it to be fergotten in these days, when the 
electric motor has rightly come to occupy such a 
strong position for-the provision of power, that the 
gas-engine is thermally more efficient than any other 
type of prime mover in common use, and that Sir 
Dugald Clerk has expressed the opinion only recently 
that, where a small isolated unit of power is required, 

a gas-engine town gas is still the most economical 
plant available from both the thermal and the monetary 
points of view. 

The solid smokeless fuel, or coke, resulting from 
carbonisation, is a subject to which the public atten- 
tion has been very much directed lately by numerous 
utterances—esthetic, elise! scientific, technical, and 
political—displaying degrees of competence 
and im i iv may, however, be taken as agreed 
that fôr those domestic purposes where solid fuel 
continues for any reason to be used, it should be of 
the smokeless kind. There is no chance of our attain- 
ing the ideal of the smokeless city until that principle is 


ap 

Pree coke produced by the ordinary gas-works process 
is a form of solid smokeless fuel which is at the present 
time produced in large quantities. Other methods 
have been and are being tried which have 
been grouped under the heading of low-temperature 
carbonisation. 

Now it is to be remembered that in the earlier days 
of the gás industry, gas was made im iron retorts, which 
meant that of necessity lower temperatures were em- 
ployed than are in common use to-day. The plain 
fact is that the development of the gas industry has 
proceeded in the direction of making more gas from 
the coal; and there is a sound reason for this, because 
every heat unit secured after the transformation of the 
carbonisation process in the form of gas is, from every 
point of view, thermal or monetary, worth so very 
much more than a heat unit in coal, and this apprecia 
tion in value is so much greater in the gas than t is in 
the tar or the coke. 

The es in gas practice have been im the direction 
of using higher temperatures, or even of gasifying some 
of the coke either in the gas retorts or in separate 

erators. The revérsion to low-temperature car- 
nisation is not easy to justify. The carbonisation 
process has to be considered as a whole, as one yielding 
four main products—gas, tar, ammonia, and coke. 
Merely lowering the temperature gives very much less 
y, about half. More tar is produced, not of a 

ind con benzene or toluene, and more difficult 

to refine, but probably yielding more motor spirit. 
The ammonia yield: is smaller. The coke is softer, 
easier of ignition than! ordinary gas coke, and burns 


To counterbalance the loss of the high gas yield does 
appear to be an exceedingly difficult problem, as is 
now coming to be realised. I am far from saying that 
it is insoluble, but it would appear to necessitate either 
ob a very high order of value in the by-products, 
or of evolving some process of carbonjsation very much 
less costly than has hitherto been used ; and neither 
of these is the easy thing to do whick optimistic 
utterances would suggest. 

The production of smokeless solid fuel, however, is 
not necessarily bound up with low- -temperature car- 
bonisation. Low temperature is only one of the factors 
involved. The transmission of heat through coal 
during coking, the physical and chemical changes 
which occur, and the extent to which the carbonisation 
Sari ef he ola cae clearest 
preparation of the coal loration 8 
gas industry is becoming y alive to the possi- 

ilities in this direction, to the necessity for thorough 
and systematic examination of all the factors operating 
in the carbonisation process, and an investigation of 
what can be done, for example, by prope preparation 
of the coal, which may involve washing, grinding, 
blendi , and briquetting, or even the addition of some 
inorganic constituent, because, strange though it may 
seem, the presence of some of the ash constituents, 
such as oxide of iron, has been shown to exercise 
a marked influence on the coking process and the 
nature of the coke produced. The further control of 
the quality of coke and its supply in a form ‘which is 
not crumbly, but easily ignited, ing cheerfully 
and not leaving too much ash, is one of the most 
interesting things with which the gas industry is now 
occupied. 

I may, however, at this pointeindicate that un- 
doubtedly the best utilisation of smokeless solid fuel 
will also be greatly helped by a more careful study of 
the best construction of grate for b it, since the 
ea as at present used has been evolved for the burn- 

of raw coal, the requirements of which are somewhat 
erent. There is little doubt that, ifthe house grate 
of to-day was slightly, but suitably, modified in con- 
struction, quite a hard coke would burn well in it. As 
regards the efficiency obtainable from coke, all the tests 
made by Dr. t Fishenden, on behalf of the 
Fuel Research Board, indicate that it is appreciably 
igher than that obtainable from raw coal (which is 
to the good), th nothing like so high as that 
obtainable from a a ee 

Enough has now S been said to indicate clearly that, 
apart from other considerations such as those of 
cleanliness and hygiene, the gas industry is erftitled to 
put forward the claim that, on the basis of thermal 
efficiency alone, its methods of dealing with our coal 
supplies represent the highest order of actual achieve- 
ment in the present. What it may be able to do in 
the future it is not possible for any one of us to foresee. 
Its problems become more interesting every day, 
necessarily more complicated, and make more demands 

upon those ed in it. But the posifion of the gas 
industry is scientifically sound ; and by beans and 
patient research and trained intelligence applying the 
results of regearch to ical and comm de- 


with more’ flame, but is more liable. to crumble im |*velopments, that position’ can be, made even more 
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Cosmic Rays. 
. By C. S. Waricur. 


THE: recent address by Prof. Millikan, printed in 
NATURE of December 5, together with the 
popular statements in the daily press, have directed 
attention opce more to certain geophysical problems 
which have. received scant attention lately from 
British investigators Details of. Millikan’s observa- 
tions on the top of Mount Whitney are still 1 

but it seems clear that another phase in the investi- 
gation may now be regarded as terminated. 

The first phase of the inv tion opened with the 
discovery in 1901, independently by C. T. R. Wilson 
and Geitel, that within a closed vessel there was a con- 
tinuous production of gaseous ions which rendered the* 
to a minute extent. This 
observation was followed by the discovery, by Elster 
and Geitel, of the existence of radioactive products in 
the atmosphere which might be responsible for some 
part at least of the conductivity observed. Observa- 
tions of the radioactivity of the air or, more correctly, 
measurements of the ionisation due to the active 
products collected on a negatively charged wire, led to 
the certdinty that the products were due to the dis- 
integration of radioactive emanations derived from the 
soil, springs, atc. A atic investigation of the 
various types of rock by the present Lord Rayleigh 
soon yielded representative figures for their radium 
content, but it was not until 1908 that an accurate 
value for the-mean radium content of the air near the 
ground (about 1071 gif. per c.c.) was available as the 
result of the work of Eve, Satterly, and Ashman. 
These efforts made it clear that the radioactivity of 


‘earth, air, and—to a minute extent—water, must all 


be regarded as possible contributors to the ionisation 
in closed wessels. 

In thé meantime another plan of attack was developed 
in Canada in 1902 by Rutherford and Cooke, and 
McLennan and Burton, followed by Wright and others. 
This attack was “directed towards localising the source 
of the penetrating radiation and determining its 


-hardness or penetrability. Screens of lead were used 


by the first-named investigators, while McLennan and 
urton, having found that the local water supply was 
free from radioactive impurity, surrounded their 
vessel with layers of water up to 6o cm, thick. Both, 
experiments were successful in reducing the ionisation 
by about 30 per cent. Rutherford and Cooke increased 
the amount of lead in their screens to a total weight of 
5 tons, but no greater decrease was observed than with 
a screen thickness of 3cm. It was also found that the 
radiation in the ent of the laboratory in Montreal 
apparently came equally from all directions. In the 
attempt to reduce the ionisation further, and in the 
hope of localising its sources, Wright was driven in 1908 
to undertake field observations over the surface of 
Lake Ontario, on frozen lakes, and in a deep tunnel at 
Niagara Falls. These experiments showed a notable 
reduction over the water and ice, but no reduction in 
the tunnel, and enabled an estimate to be made for the 
contribution of the earth to the measured ionisation. 


. Though later work has thoroughly fonfirmed the 
efficacy of the water and ice-screens, an observation 


VOL. 1177 


I e . 


NO. 2932, 


on the University tower at Toronto conflicted with 
observations by von Betgwitz, McLennan and Macallum, 
and Wulf, all of whom found a decreased ionisation 
at a height above the earth. This thscrepancy may 
have been due to a local concentration of radioactive 
material at the place of observation 

In the interval a further line of attack had been opened 
by the discovery of a daily variation in the penetrating “ 
radiation by Campbell and Wood (1907), Siro trong, and 
Wulf, though these observations were flatly contra- 
dicted by those of Gockel, Wright, and Cline. This 
contradiction was later recognised as due to local varia- 
tions in the relative importance of the different sources 
of ionisation. It was indeed not until 1909 that the 
relative importance of these various sources was realised 
with any certainty, and particularly the part played by 
that source which was chiefly responsible for the local 
daily variation in the penetrating radiation. This 
source was a surface deposit of radioactive materials 
derived from the air and -resulting from radioactive 
emanations coming .from the soil. These active 
materials are continually being deposited on the earth’s 
surface at a rate dependent both on the varying value 
of-the earth’s potential field and upon the amount of 
active material in the atmosphere, while the normal 
rates of decay of the radioattive substances while in 
the air and on the ground set a limit to their accumu- 
lation. 

This phase of the investigation may be regarded as 
closing with the determination in 1910 by Simpson 
and Wright, during the course of Capt. Scott’s last 
Antarctic expedition, of the contribution to the ionisa- 
tion by the radicactive surface deposit on the ship 
after immersion in land-derived breezes of measured 
radioactivity. The slow rate of decay of the ionisation, 
after the return to normal sea conditions of low-air 
activity, indicated the presence of thorium as well as 
radium products on the ship’s structure. The absence 
of a daily variation during the voyage was clearly due 
to the continuous low activity of the ocean breezes. 

These data, and those obtained by many others on 
land, showed that the chief recognised sources of pene- 
trating radiation were the active surface deposit, 
radioactive substances in the earth, and active products 
derived from emanations which might enter the ionisa- 
tion vessel if steps were not taken to exclude them. 
The effect ofgadioacti¥e materials in sea-water, or ice, 
beneath, and in the gtmosphere round and above, the 
place of observation were ised as inappreciable. 
Even under the most favourable conditions, however, 
there remained still an ionisation about half as great as 
the minimum land value, and the source of this residual 
ionisation was still unknown at this date. Possibly the 
view that the residual effect was due to a slight radio- 
activity of all materials was the most popular one. 
One of the earliest investigations had, in fact, arisen 
from the discovery of lead-as the end-product of the 
radium transformations, which led McLennan and 
others to the observation that the substance of the 
gonisation chamber, Eg. lead, may contribute notably 
to the conductivity.° Though some samples of lead 
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were clearly radioactive, no definite conclusion was 
reached on the question whether all substances were 
radioactive in some degree, or whether the differences 
with different metals were due to a secondary radiation 
from the walls of the container. 

The second phase of the investigation may be said 
to commence with the initiation of measurements in 
balloons by Gockel and later by Hess, who established 
the fact that, during an ascent, these was first a 
decrease, and water an wocrease, in the measured 
ionisation. To explain this increase, Hess assumed 
the existence of a “sehr durchdrngende Strahlung 
azisserterrestrischen Ursprungs,” which was responsible 
even for a portion of the ionisation at sea-level. A 
similar increase with height was observed in balloon 
ascents over the sea. This work was continued by 
Kohlhorster duri 
apparatus, the oons ascending in one case to a 
height of 9 km., and an attempt was made to calculate 
the absorption coefficient of the radiation from the 
relation between height and ionisation. These results 
indicated, on the assumption that the radiation was 
directed vertically downward, that the hardness of 
these rays was about six times as great as the hardest 
known yrays. Radiation of this hardness would be 
able to penetrate through the atmosphere to sea-level 
in measurable amount. These results were confirmed 
by numerous German observations made on mountain 
tops. Kohlhérster,’ in his 1923 paper, calculated the 
absorption coefficient of the cosmic rays from the later 
balloon observations and from ing experiments 
in water and in glacier ice. The absorption coefficients 
so obtained showed considerable consistency, and the 
average value was given as u (water)=2°5 x 1073, 4.¢. the 
rays were found to be more penetrating even than the 
first upper-air observations showed. This absorption 
coefficient compares with p (water)== 3:9 x107? and 
3:3 x 107? for the hard y-rays of radium C and thorium D. 

In the same paper, KohihGrster discusses the source 
of the cosmic rays in the light of a variation observed by 
- hım during the day in a glacier crevasse, and even under 
4'5 metres of glacier ice. He tentatively ascribed the 
variations to the changing orientation of the crevasse 
with respect to sources in the neighbourhood of the 
Milky Way. In fact, the tentative conclusion was in 
favour of an origin such as the red giant stars or 
nebulæ. 

In the absence of detailed results, the observations 
of Millikan seem to confirm and also to extend those of 
Kohlhorster, though there is one point at least on 
which there is some disagfeement. eIn addition to 
giving a new figure for the absorption coefficient— 
u (water) = 1-8 x 107 4—corresponding to a greater hard- 
ness even than was thought, Millikan adds that the rays 
extend throughout a region from o-o004 A.U. 
to o-00067 A.U., and that the secondary rays from the 
cosmic radiation show the Compton effect. From the 
wording of Prof. Milhkan’s address it seems that he has 
measured the difference in wave-length between the 
primarf and secondary scattered rays. He states that 
the cosmic rays come into the earth with equal intensity 
at all hours of the day and with practically the same 
intensity in all directions. It is this conclusion which 
appears to be in disagreement with Kohlhdrstgr’s® 

1 Stivumgeber d. Preuss Akad. dor Piss , $4, 1933- 
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1913 and 1914, with improved" 


results, though it is true that the daily vanation 
observed by the latter was not pronounced. 

The minimum waye-length of the cosmic radiation 
quoted by Millikan is only pẹ that of the hardest 
known y-rays of radioactive type, the wave-le 
being in fact of the order of the distance over which 
the positive charge of the atomic nticleus behaves as if 
it were a point charge. . It is thereforg difficult, as 
Millikan points ‘qut, to escape the conclusion that the 
rays arise from transformations actually in the nuclei 
of atoms. As to the origin of the cosmic rays, it 18 
difficult to consider the possibility of ther initiation 
except in certain portions of space where the existence 
of atoms stripped of all their electrons may be sus- 
pected, and where absorption of the rays near the source 
will not be excessive Some such considerations doubt- 
less led Nernst to the view that the origin of the very pene- 
trating radiation might lie in the nebule of low density. 

The scattered radiation will, by virtue of the Compton 
effect noted by Millikan, bridge the gap between the 
cosmic rays and the gamma-rays from radioactive 
substances, but unless a method of producing these 
rays in the laboratory can be developed, the only’ 
possibility of experimenting effectively with them will 
be by observations at high altitudes. Lest ıt should be 
thought that these rays might fulfil the function of the 
“ultra-X ” rays which Perrin has postulated as the 
possible cause of radioactive transformations, it is well 
to point out that early measurements of the ionisation 
in closed vessels in tunnels and in deep caves gave values 
which weresometimesas largeas those made ontheearth’s 
surface above. As these results could only have been due 
to radioactivity of the rock férming the cave, it 1s clear 
that Perrin’s postulate is not in any way rendered more 
probable by the existence of rays pf the hardness noted. 

While we may consider Millikan’s fine achievement 
as terminating the second phase of the investigation, 
it seems certain that there are other dewelopments to 
follow. It is possible that there is still some ionisation 
in closed vessels which is not accounted for, and for 
which a 3 te cause must be found. The lowest 
values obtained in a metal vessel over the sea correspond 
to the production of about 4 pairs of ions per c.c. 
per sec. Of this number, between one and two pairs 
seem to be due, directly and indirectly, to the cosmic 
rays. According to Kohlhorster the ionisatiofi is 
greater by the production of 4, 9, and 17 pairs of ions 
at heights of 3, 4, and 5 km. above sea-level. A contri- 
bution of about 2 pairs may result from the surface 
deposit of radioactive materials on a small ship such as 
the Terra Nova, this being derived originally from land 
sources. An addition of 6 pairs or more is to 
expected in land observations, in part due to radio- 
activity of the soil and in part to additional radioactive 
deposits on neighbouring surfaces.. The effect of this 
deposit is equivalent to about o'5 gm. of radium per 
sq. mile, on’ the average. The amount of this land 
contribution will of course vary with the site of the 
measurements, and one is probably not far wrong in 
estimating that, on the average, the land effect is due 
about equally to the two sources stated. An excep- 
tionally low value of 2 6 pairs gf ions was obtamed by 
McLennan and Murray over Lake Ontario, using an 
ionisation chamber of ice, while observations in an ice 
cave on the shores of the Antaretic Continent gave a 
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minimum value of 3 pairs, though too much reliance 
must not be placed on this figure. It is, however, 
known that the air radioactivity.in this place is only 
slightly greater than over the ocean. Any residual 
ionisation which has not been accounted for is therefore 
minute in amount. The final results of Prof. Millikan’s 
observations may settle this paint, but the very slightest 
trace of radigactive impurity in or on the walls of the 
vessel would cause an ionisation syfficient easily to 
account for any difference. Measurements in a metal 
chamber under varying high pressures is one investi- 
gation which would probably give useful information 
on the residual effect, if made in a submerged sub- 
marine in order tq exclude the cosmic rays. 





Though -the ionisation. currents dealt with in work 
on penetra ing radiation are small—of the order 
10-14 to 10748 ampere—the measurements can be 
meade with considerable accuracy, so that there is no 
possibility for doubt as to the realitY of the existence 
of the cosmic rays. It is, however, a matter for 
regret that laboratory experiments on the properties of 
these rays cannot be carried out effettively in Great 
Britain, since it is only at great altitudes that the 
cosmic rays contribute more than » fraction of the 
total ionisation. The possibility ef the discovery of 
a laboratory source of these rays must be regarded as 
remote, though it is unwise to be dogmatic even on 
this point. 


Mineral Production in India. 


AAS the many useful services rendered by the 
Geological Survey of India must be reckoned 
the issue of a Quinquennial Review of the Mineral 
Production, initiated during the directorship of Sir 
ed 


covered the period 1898-1903. Since then, four others 
have been published, the latest, covering the period 
1919-23, being a voluminous and interesting account 
of the progress during the period, contributed by the 
director (E. H. Pascoe) and the senior officers of the 
Survey, including L. L. Fermor, . Coggin Brown, 
H. C. Jones, C. S. Fox, and W. A. K. Christie. 

The average annfal value of the output in India of 
minerals for which trustyorthy returns of production 
are available, during the five years 1919-23 inclusive, 
was as follows : 5 
‘es ket 


Coal -, 9,252,649 
Petroleum 7,036,298 
Gold . , 2,094,323 
Manganese ore 1,995,341 
Salt . 34 245 
Lead and lead ore 1,710 
-Silver . 642,450 
Mica 633,331 
Saltpetre 355,118 
Tin and tin ore 214,500 
Tungsten ore 135,845 
Iron ore 3 114,956 
adestone . š r A A 114,329 
uby, sapphire and spinel. $ 60, 
Chromite . : > 3 -` 53,764 
Monazite 29,294 
Copper ore 29,053 
Magnesite 16,334 
Diamonds 7,262 
. Graphite 265 
eTotal value , - 24,615,727 


Of the countries in the British Empire, India stands 
second as regards coal output, being well ahead of the 


. Union of South Africa, Canada, and Australia, although 


the output of rather more than twenty-one million 
tons in 1924 amounted to less than 8 per cent. of the 
output of Great Britain. Of the Indian output, more 


e 
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than 98 per cent. was from Gondwana coalfields, 
including 52 per cent. from the Jharie field and 28 
from the Raniganj. The Bokaro field, with 4-7 per 
cent. of the output, is now ahead of the output of the 
Giridih and Singareni fields. It is expected that the 
Bokaro will before many years prove to be one of the 
great coalfields of India. Coal exports during the 
period ranged from a maximum of’ 1}° million tons in 
Ig20 to a minimum of 77,000 tons ın 1922. In its 
coal export trade to pérts in the Indian Ocean, India 
has to compete with Japan and South Africa, both of 
which countries are ed as formidable rivals in 
“this trade. The employment of by-product ovens ir 
coke-making has of late been considerably extended, 
as also has the employment of electrical energy in 
mines for pumping, etc. 
The large increase in annual value of the petroleum 
output from an average of 1,073,604]. during the 
period 1914—18, to an average of 7,036,298]. for the 
period under review, does not indicate a correspond- 
ing increase in the actual output, which averaged 
282,594,121 gallons annually during the former period 
as compared with 299,453,675 during the latter period, 
The increase in value referred to is attributed 
chiefly to the fact that the value of petroleum during 
the former period was much under-estimated, and 
partly to the high exchange vdlue of the Indian 
currency in 1919 and 1920, during which years there 
was an increased output. The director of the Geo- , 
logical Survey thinks the chances are that the next 
five years will show a smaller increase of output than 
was shown by the last five , and possibly even a 
decrease. India still cop tes only a very small 
part of the world’s supply of petroleum, the output 
for 1923 being only e-83 per cent. of the world’s 


‘| marketed production. 


The period was one of substantial progress for the 
iron and steel industry in Indja, which was in a declin- 
ing condition at the outset of the quinquennium. In ' 
spite of this p , however, a Tariff Board was 
appointed recently to inquire into the question of 
protection for the steel-making industry. As a result 
of its inquiry the Tariff Board concluded that,*without 
some form of protection, the Indian steel industry 
would certainly not ave for many years,and might . 
even cease to exist. Following™the Board’s recom- 
mendations, the Legislgtive Assembly quite recently 
(September 1925) to a grant of a maximum of 
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60 lakhs of rupees to the steel ind up to March 
1927, after which date, when the Protection Act expires, 
the question will be reconsidered. i 

India assumed leadership in the production ef 
manganese ore sb early as 1907, and, after a relapse 
in the years 1912-15, regained it during the War 
period, in spite of much competition from Brazil. 
The report stafes, however, that discoveries of new 
and valuable deposits of manganese ore seem to have 
ceased, and thag the period under review has been 
marked by stability in this section of the mining 
industry, accompanied by gradual development of 
some deposits and exhaustion of others. The average 
annual output of manganese ore for the period was 
624,635 tons, compared with 577,457 tons in 1914-18, 
and 712,797 tons in 1909-13. 

The output of chromite (chromium ore), which had 
increased substantially during the War period, con- 
tinued to increase during the period under review, 
the average annual output being 35,000 tons as com- 
pared with an average of 23,000 tons for the previous 
quinguennium. The increase was due chiefly to greater 
activity in the chrome mines of Baluchistan. 

The output of tungsten ore in Burma, which had 
increased greatly during the War period, having 
reached 4542 tons in 1917, dwindled during the period 
under review to an output of 872 tons in 1923. The 
tin output, on the contrary, showed an increase to 
an average annual of 138 tons (metal) compared with 
an average of 116 tons for the preceding quinquennium. 

The gojd-mining industry of India suffered during 
the War period, during which the average production 
was a little less than 587,000 ounces annually. The 
declme in output has continued steadily through the 
period under review, during which the average was 
459,875 ounces. f i 

Further marked progress is reported in the output 
of the lead-silver-zinc mines at Bawdwin and Namtu 
in Burma. The output of lead extracted from the 
ore at these mines rose steadily from 19,000 tons in 
1919 to 46,000 in 1923, while that of silver increased 
from more than two million ounces in 1919 to about 
five million ounces in 1923. 

India is the leading producer of mica of good quality. 
We learn, moreover, from this report that the art of 
producing fine splittings of mica by hand is practised 
more efficiently in India than in other countries, so 
much so that during recent years India has imported 


Me. J. H. Mamen, 15.0., ERS. 


November 16, at his residence, Turramurra, 


N 
O Sydney, the death occurred of Joseph Henry 
Maiden, who in 1924 retired from the position of 
Director of the Sydney Botanic Gardens and Officer- 


in-Charge of the Centennial Park. Mr. Maiden was. 


born-at St. John’s Wood, London, on April 25, 1859, 


and received his early education at the City of London. 


Middle @lass School. He soon showed a taste for 
science, and for some time was assistant. to the late 
Prof. F. Barf. He came to Australia in 1880, for 
health reasons, having provided himself with a return 
-ticket, but the climate proved so beneficial that þe 


decided to remain, and becarfhe associated with the, 
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mica for. conversion into fine splittings for export. 
India also holds a monopoly in shellac production, 
which gives her power to control the production of 
micanite if necessary. j 

The average annual output of magnesite, chiefly 
from the deposits at Salem in , increased by 
77 per cent. in the period under review. 

There was no progress in the jadeite industry during 
the period dealt.with. The average annual exports 
amounted to 4628 cwt. as compared with 4651 cwt. 
during the previous quinquennium, but the value was 
much higher. ; 

The output of monazite declined substantially during 
the period 1919-23, having fallen from 2000 tons in 
1919 to only 125 tons in 1922. 

The output of bauxite during the period continued 
low, averaging 5220 tons annually. The returns for 
1924, however, show an increase to 23,228 tons of 
bauxite, from 6547 tons in 1923. By far the larger 
part of the 1924 production was from the Kaira 
district, in the Bombay Presidency. 

Among new and interesting features in the mineral | 
production of India, mention may be made of ilmenite, 
zircon, sillimanite, and kyanite. Lmenite and zircon 
occur with monazite in the beach sands of Travancore, 
and are obtained as by-products in the magnetic con- 
centration of the monazite. The outputs of ilmenite 
for 1922, 1923, and 1924 were 400, Jeo, and 641 tons 
respectively, while those of zircon were 160, 145, and _ 
365 tons respectively. 

Sillimanite has in recent years come into prominence 
as a refractory, and much interest has been taken in 
oa of the Khasi , Assam, which was 
fo y thought to be one of corundum. Four out- 
crops of sillimanite have been fownd, but the extent 
of the deposit is not known. The quantity of boulders, 
etc., at the surface is stated to amount to about 3000 
tons. No sillimanite appears in the production statis- 
tics of 1923 and 1924. 

A discovery of kyanite was made in the Lopso Hill 
area, Kharsawan State, Singhbhum, in 1921. Analyses 
show the rock to consist of practicallf*pure aluminium 
silicate, and experiments show that it is suitable for 
use as a refractory. Several hundred tons have been 
sent to England, and it is thought that a demand for 
it as a refractory may arise. An output of 224 tons of 
kyanite is reported in the production statistics of the 
Geologica] Survey for 1924. TC. 


Obituary. 


formation of the Technological Museum, Sydney, of 
which he was Curator from 188r until 1896, and he 
soon began to study the native plants. Some of his 
early botanical lessons were learnt from the late Rev. 
Dr. William Woolls, of whom he always retained the 
most affectionate memories. He was also a colleague 
m botanical work of the late Baron von Mueller in his 
latter days, another of the t pioneers of Australian 
botany. Mr. Maiden was Supermtendéht of Technical 
Education from 1894 until 1896; Consulting Botanist 
to the Departments of Agricultyre and Forests from 
1890; Director of the Botanic Gardens, Sydney ; and 
Government” Botanist from 1896 until his retirement 
M924. e ~ è 


ee 


- New South Wales, 


58 on 


The particular genus which Mr. Maiden studied most 
intensively was that almost exclusively Australian one 
—Eucalyptus—and he added very many new species 
to the list’ previously known, his field of investigation 
extending all over Australia. By his enthusiasm and 
en he formed the present Herbarium at the 
Sydney Botanic ens, one of the finest in the 
southern heraisphere, and made many personal journeys 
in the various States for material ta enrich his collec- 
tions. He also, at considerable trouble, obtained type 
specimens which were collected in Australia m the 
early days, but had been housed in herbaria in other 
parts of the world, including some collected by Sir 
Joseph Banks in 1770. 

Perhaps Mr. Maiden’s test work in the field of 
botanical research is his “ Critical Revision of the Genus 
Eucalyptus,” of which sixty-four bade have already 
appeared and others are going ugh the press. 
Another valuable publication is the “ Forest Flora of 

’ of which seventy-seven have 
been issued. Other publications included “‘ Mlustrated 
Flowering Plants and Ferns of New South Wales ” and 
“Useful Native Plants of Australia.” He made 
numerous contributions on various subjects to the 
Agriculiural Gasetie of New South Wales, and the 
service he has rendered in the interest of forestry in 
this State has been very great. 

Mr. Maiden was honorary secretary of the Royal 
Society of New South Wales for twenty-two years, and 

resident in 1896 and x911; president of the New 
South Wales Horticultural Society for twenty years 
and of the Horticultural Association for eighteen years, 
ag well as president of the Linnean Society of New 
Seuth Wales and the Royal Australian Historical 
Society, in each case for two years, He was a man 
full of energy, and one of the most outstanding features 
of his activities was his industry. He never seemed 
to tire of wfiting up and placing on record any scientific 
facts which made for the advancement of knowledge, 
his. contribution to the Royal Society of New South 
Wales being forty-five papers, the last having been 

resented in 1625, while his papers to the Linnean 
Ea of New South Wales amounted to ninety-five. 
He entertained a very high regard for Sir Joseph Banks, 
whom he styled “ The Father of Australia,” and his 
biography of Sir Jeph, written chiefly for the purpose 
of raising funds for a memorial to that great botanist, 
is considered to be a classic. Mr. Maiden was one of 
the chief originators of the National Wattle Day 
Celebration in the Commonwealth, which has for its 
object the cultivation of an Australian national senti- 
ment, while keeping in view that this country forms 
part of the British Empire. 

In r915 Mr. Maiden was awarded the Linnean Medal 
by the Linnean Society of London, this being the first 
occasion upon which this medal had been won by an 
Australian, He was elected a fellow of the Linnean 
Society in 1888, and in 1916 was honoured by having 
the Imperial Service Order conferred upon him, and 
also by being’ elected a fellow of the Royal Society. 
In 1921 he was offered the presidency of the Australasian 
Association for the Advancement of Science, but de- 
clined it for health reasons, and in 1922 was awarded 
the Mueller Medal by that body, of which he was® 





_ honorary secretarf for fourteen year ; ine 1924 he 
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pan the Clarke Memorjal Medal awarded by the 
oyal Society of New South Wales. ; 

Mr. Maiden ranks among the halfdozen leading 
Pioneering botanists who have contributed so much to 
our knowledge of the unique AustraMan fiora, and for 
many years was regarded as the doyen of Australian 
botanists. He served as an inspiration to very many 
science students, probably more thin ever will be 
known, ~ and some evidence of the affection and 
esteem in which. he was held by his colleagues in 
science he was, in 1916, presented with his portrait in 
oils’ In addition to the amount of scientific work 
which he carried out as the result of his own investiga- 
tions, he was an outstanding benefactor to scientific 
progress generally, and being a born organiser added 
great strength to those societies which were reached by 
his influence. Truly it may be said of him that he 
left the world richer for his labours, and his life was 
filled with greatness, nobility and sincerity. ` 

© R. H. Campace. 

We regret to learn from the Chemsker-Zettung of 
the death of Dr. Erich Krause, director of the labora- 
tories of the Wood Carbonisation Co. of Constance. 
Krause was born at Weissenfels and educated at Leipzig 
and Vienna. At Vienna he became assistant to Prof. 
Skraup, in conjunction with whom much of his original 
work was published. The researches were y in 
organic chemistry and partly in physical chemistry and 
were concerned mainly with the investigation of pro- 
teins. In rorz he entered the service of the Holzver- 
kohlungs-Industrie, when he devoted his energies to the 
perfection of analytical methods, his main results being 
published in the new edition of the well-known work of 

. König, “Die Untersuchung landwirtschaftlich und 
gewerblich wichtiger Stoffe.” In collaboration with 
his colleagues he worked out a process for obtaining 
methyl alcohol from natural gas. During the War, 
Kratise devoted much time and attention to the prob- 
lem of finding food-substitutes. 





We regret to announce the following deaths : 

Dame Louisa Aldrich-Blake, D.B.E , Dean of the 
London (Royal Free Hospital) School of Medicine-for 
Women, one of the among medical women to 
practise general surgery, on December 28, aged sixty 
years. 

Prof. Matthew Curry, formerly profeasor of engi- 
neering at King’s College, London, on December 29, 
aged seventy-four years. 

Dr. C. Gesgard, of thf Institut Pasteur, Pans, who 
isolated a p ic bacillus from pus in 1882, and 
was also known for his work on oxydases and on 
bacteria cence. ; 
` Dr. J. G. M‘Kendrick, F.R.S., emeritus professor 
of physiology in the University of Glasgow, on 
January 2, aged eighty-four years. 

Prof. Alfred Perot, professor of physics in the 
Ecole royta inuna , and president of the 
Commission de Métrologie, on November 27, aged 


sixty-two gram. í ee 

Sir R. Douglas Powell, Bart., K C.V.O., seen 
in ordinary to the King, president of the Royal College 
of Physicians in 1905-10, and formerly president of 


the Royal Medical and Chirurgical, the Clinical and 
M Societies, on December 15, aged eighty-three 
years. s 


`a 
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News and Views. 


Tue list of New Year honours includes the follow- 
ing names of men of science and others associated 
with scientific ° work :—Privy Councillor: Lord 
Bledisloe, Parliamentary Secretary to the Ministry of 
Agriculture and Fisheries Baronsts: Mr. W. W. 
Butler, member of Council, University of Birmingham, 
and Sir-Robert Jones, president of the Association of 
Surgeons of Greit Britain. Knight Commander of the 
Order of St. Michaeh and St. George (K C.M.G ): Prof. 
M. W. MacCallum, vice-chancellor of the University 
of Sydney. Knights: Prof T. Hudson Beare, Regius 
professor of engineering, University of Edinburgh ; 
Dr. R. A. Bolam, chairman of council, British Medical 
Association; Prof. J. B. Farmer, professor of botany, 
Imperial College of Science, South Kensington ; Major 
A. McN. Cooper-Key, chief inspector of explosives, 
Home Office; and Mr, P. J. Hartog, vice-chancellor 
of the University of Dacca Companion of ths Order 
of the Bath (C.B.) (Cini Divisson): Mr. Arthur H. 
Smith, late Keeper of Greek and Roman Antiquities, 
British Museum. Companion of the Order of the 
Indian Empwe (C.I.E): Lieut.-Col, J. W. D. 
Megaw, director of the School of Tropical Medicine 
and Hygiene, Calcutta. 


Tue New South Wales Government has announced 
its decision to close the State Observatory, which for 
many years has been under the control of Prof 
W. E. Cooke. Owing to the growth of Sydney, the 
site of the Observatory has become quite unsatis- 
factory and its work has suffered im consequence. 
The necessity for removal to a distant suburb has 
repeatedly been urged upon successive State Govern- 
ments; but the Labour Mimstry’s method of dealing 
with the problem has come as a distinct surprise. It 
is unhkely that this abrupt decision will mean with- 
drawal of governmental support of astronomical work 
in New South Wales, and ıt may serve a very useful 
purpose in focussing attention upon, and possibly 
leading to a settlement of, the question as to whether 
the individual States, or the Commonwealth, should 
take charge of such work Some years ago the 
Commonwealth accepted sole responsibility for 
meteorological services, and the consequent co- 
ordination of effort has had highly satisfactory 
results. The establishment of the Commonwealth 
Solar Observatory at Mount Stromlo, Canberra, has 
already provided a precedefit for thg entry of the 
major Government into astronomical work, and there 
are many people who strongly favour its assumption 
of control over all the Observatories. The New 
South Wales decision will not take effect immediately, 
and in the meantime the whole situaton, as it affects 
all the States, will be given most careful attention. 
Possibly this apparently hostile act on the part of a 
State government may prove, in the end, to be a 
blessing o astronomy in Australia. 

Ir is only a year or two ago since G. F. and G. M. 
Dick in the United States described an intracutaneous 
immunity test for scarlet fever. They used a soluble 
toxin elaborated by a blood-destroying streptococchs 
microbe which was isolated from cases of scarlet fever, 
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and they developed anew theory of this eruptive fever, 
namely, that it was really a localised disease of the 
throat caused by a specific streptococcus producing 
a toxin which, on absorption into he blood stream, 
gave rise to constitutional symptoms associated with 
a characteristic rash. Already the “ Diek test ” has 
been appled to erormous numbers of people especially 
in the United States, and it 18 “now coming into 
prominence in the English medical Press. The 
Lancet of Dec. 26 contains three papers on the 
subject by Drs. Joe, of Edmburgh, Silcock, of 
Leicester, and O’Bnen and Okell, of the Wellcome 
Research Laboratories The paper of the last 
workers, entitled ‘‘Some Problems connected with 
the Dick Test,” is particularly interesting, dealing 
as it does with the difficulties of the test and the real 
significance of negative and positive reactions as 
measures of the immunity ın scarlet fever. It 1s 
known, broadly, that a negative response indicates a 
high degree of non-susceptibility to the disease, 
but Drs. O’Brien and Okell are not equally certain 
that a “ positive” and particularly a “ partial 
positive ” reaction may not indicate some immunity. 
They also tentatively touch the question whether 
there may not be immunologically distinct types of 
the disease as occur in other well-known bacterial 
infections. Already there are some indications that 
the so-called streptococcus of scaslet fever may not 
be so specifically distinct as was believed a year back. 


Tue rapid progress that ıs tase made by telephony 
1s proved by the statistics published m Electrizal 
Communication last October by the International 
Standard Electric Corporation of New York. The 
problem of giving telephone service begomes more 
complicated every day. Every new subscriber makes 
the problem more dificult In 1905 there were 
300,000 telephone sets in operation in the New York 
metropolitan area. There are now 1,900,000, and it 
is estimated that by 1945 there will be at least four 
millions. The number of telephone stations at present 
is 130, 26 having been added during the last year 
Some of these are enormous buildings serving 100,600 
subscribers, and very costly to erect. The introduc- 
tion of automatic switching adds considerably to the 
complexity of the problem. In the United States 
and Canada the number of telephones for each 
hundred inhabitants in 1924 was 13°7 and II re 
spectively. In Europe, Denmark heads thé hst with 
8-7, Sweden comes next with 6-7, and Norway third 
with 6:1. Germany has 3-8, Gueat Britain and North 
Ireland 2:5, and France 1-5. Curiously Great Bntain, 
Germany, and Switzerland have almost exactly the 
same number of miles of telephone wire per inhabitant. 
The number of telegrams per inhabitant in all 
conntnes 18 only a small fraction gf the number 
of telephone conversations. In the United States, 
Denmark, and Sweden the fraction was less than one- 
hundredth in 1923, and in Gre&t Britain and France 
it was less than one-twenteth. Long-distance 
telephony 1s making very satisfactory progress in the 
United “Statef. The,Chicago-New York cable which 
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was started in 1918 is practically completed. One 
of the most serious difficulties that had to be over- 
come was the effect produced by the changes of 
temperature occurmmg every twenty-four hours. 
This produced a thousand-fold difference in the 
amount of electgical energy received over the line 
from the same inputr Automatic regulators are 
employed which vary, the amplification introduced 
by the thermionic valve repeaters with the tem- 
perature of the cable conductors. 


LIEUT.-COL. THE Hon. CUTHBERT James, president 
of the College of Pestology (Incorporated), sends us a 
long letter upon the steps which led to the conversion 
of the Incorporated Vermin Repression Society into 
the College, and the character and work of this 
institution, by way of comment upon the note which 
appeared in NATURE of December 12, p. 875, referring 
to a public appeal for twenty thousand pounds to 
establish a memorial to the late Prof. Maxwell Lefroy. 
We pointed out that the college had no connexion 


. with the University of Londo and suggested that 


any memorial would be more appropriately associated 
with the Imperial College of Science, where Prof. 
Lefroy was profeseor of entomology, than with such a 
propagandist organisation as that of which Lieut.-Col. 
James is president. We do not doubt that, as he 
remarks, “ so fär as it lies in the power of the College 
to make it so, its affairs are arranged strictly according 
to Cocker,” but the fact that the authorities of the 
Imperial College refused to take part in the meeting 
called by the College o$ Pestology to arrange for the 
proposed memorial is in itself sufficient to show their 
attitude towards the originators of the appeal and 
their intentions. Lieut -Col. James informs us that 
his’ appeal committee would welcome the addition of 
Prof. Lefrgy’s scientific colleagues as members, and 
we are glad to make his invitation known to them and 
any others who may wish to support a movement to 
obtain by public subscription the sum of twenty 
thousand pounds for “a chair and centre of applied 
biology at the College of Pestology, Bedford Square.” 


A DISCUSSION was opened at the Institute of 
Actuaries at the end of October by Mr. F. A. A. 
Menzler with the hope of indicating extensions of the 
‘work of the actnarial profession. He suggested that 
the application of statistical methods in business may 
afford a useful opening for any one who has been 
trained to examine statistics scientifically. Unfbr- 
tunately, he discounted his advocacy by saying that 
there is no need to know about correlation and by 


implying that, while the mathematics of correlation - 


are frightening, the subject of sampling is easy. 
Modern work on small samples demands as much 
hard thinking on mathematical lines as correlation, 
‘and it seems strange that any one should approach the 
matter in Mr. Menzler’s way before a body which has 
not only published a text-book dealing partly with 
correlation, but also examines to some extent on the 
“subject. Apart, however, from the lack of accuracy 
in some of the views expressed about modern statisti- 


cal methods, there is a strong cage to be*made for thee 


use of all scientifie machinery m practical york, and 
NO. 2932, VOL. 117] ° 


an inefficient or out-of-date instrument 18 as unwise in 
statistics as in anything else, as is indicated in the 
leading article of this issue. Nobody would employ 


; any one but a trained chemist to do chemical analysis, 


but many concerns will hand over statistical analysis 
to any one who may be on the staff instead of employ- 
ing someone really qualified to do the work. - Our 
leading article (p. 37) indicates sonfe aspects of the 
subject whiqh merit the earnest conmderation of 
scientific workers and business mens 


AT the December meeting” of the American 
Geographical Society, the following. awards were 
announced :—The David Livingstone Centenary Medal 
for 1925 to Luis Riso Patrén, Director of the Oficina 
de Limites of Chile, for ‘‘ scientific achievement in the 
field of geography of the southern hemisphere,” in 
recognition of his contmbutions to Chilean car- 
tography; Señor Patrón headed the first Chilean 
Commission to make a precise survey of the Cordillera 
of the Andes, and as director of the Oficina de Mensura 
de Tierras he was responsible for the great map of 
Chile on a scale of 1 : 500,000; the David Livingstone 
Centenary Medal for 1926 to Erich von Drygalska, 
of the University of Munich, for his work ın the South 
Polar regions ; Dr. von Drygalski carried out notable 
glaciological and other investigations in the Arctic 
as leader of the Greenland Expedition of the Berlin 
Geographical Society (1891-1893) and of the German 
Antarctic Expedition of 1900-1903. A Charles P. 
Daly Medal for 1925 to Brigadier-General David L. 
Brainard, in recognition of his achievements on the 
Lady Franklin Bay Expedition under Greely in 
1881-1884; a Charles P. Daly Medal for 1925 to 
Captain Robert A. Bartlett, for his services to Arctic 
exploration ; as. commander of the Roosevsh (1905— 
1909) he took a leading part in Peary’s expedition 
to the Pole; on the Canadian Arctic Expedition of 
1913-1918 he commanded the Karlvk, and in 1917, 
under his able seamanship, the Third Crocker Land 
Relief Expedition achieved success. A Cullum 
Geographical Medal for 1925 to Pedro C. Sanchez, 
Director of the Central Mexican Bureau of Geography 
and Climatology, in recognition of his contributions 
to Mexican cartography; he has been in charge of 
the geodetic service of Mexico mnce 1912; a Cullum 
Geographical Medal for 1925 to Harvey C. Hayes, 
researoh physicist of the Upited States Navy, for his 
invention of the sonic depth finder; a Cullum 
Geographical Medal for*1925 to Lucien Gallois, of the 
University of Paris, for his workin the advancement 
of geography; by notable contributions to the 
history of geography, and: by his interpretation of 
the spirit of geographical science, he has extended his 
influence far beyond the bounds of France. 


LECTURING on “ Primitive Transport” at the 
Edinburgh and Lothians Branch of the Royal 
Anthropological Institute on December 15, Mr. K. G. 
Fenelon said that transport methods were developed 
in early times and among primitive’ peoples, and 
unusual modes of locomotion are frequently to be 
explained by the circumstances of the time or by 
the nature of the materials available. Thus the 
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passenger- and goods-carrying wheel-barrow of the 
Chinese has its ratson d'étre in the narrow causeway 


raised in the middle of bad roads, canoes in the 
Arctic are naturally constructed of animal products, 
while ın other parts vegetable matenals are more 
usually employed. The beginnings of commercial 
intercourse between nations or peoples were generally 
by land Primitive peoples living on islands, as 
those in the Pacific, may develop a® considerable 
technique of canbe-building for purposes of war or 
trading In such areas, however, the natural con- 
ditions have concentrated transport development 
along that line of progress to the exclusion of others. 
Man 13 undoubtedly the most prmmitive means of 
transport The next stage of development is marked 
by the introduction of the pack animal The earliest 
forms of vehicle would appear to be the slide-car or 
sledge. Though the ongin of the cart 13 lost in 
antiquity, there seems to be little to object to in the 
usual theoretical explanation that ıt arose from the 
slide-car, the stages in transition being the use of 
log rollers, solid drum wheels, built-up drum wheels 
and the spoked wheel The simplest types of canoes 
are improvised from solid tree-trunks. The next 
stage is the dug-out canoe, planks being often added 
to give a greater height above water level. Bark, 
wicker and skins are also utilwed The outrigger 
canoe may have been evolved from rafts raised on 
floats. The sail ıs widely distributed, though 
cunonsly enough it seems to have been little known 
among the natives of North and South America 


THE Kew Bullsin announces that Mr C C Calder, 
Curator of the Herbanum of the Royal Botanic 
Garden, Calcutta, has been appoimted Durector of the 
Botanical Survey of India and Superintendent of the 
Royal Botanic Garden, Calcutta, and of Cinchona 
Cultivation in Bengal. 


Pror. F P. SLATER, formerly head of the Physical 
Laboratory in the Experimental Department of the 
Fine Cotton Spinners and Doublers Association, Ltd., 
and lately professor of textiles in the’ University of 
Manchester, has been appointed chief of the Experi- 
mental Department of the Association in succession 
to Dr. W. Laurence Balls. 


THE Ministry of Agriculture and Fisheries has 

re-imposed, starting on January 1, the admission fee 
of one penny—on other than students’ days—to the 
Royal Botanic Gardens,! Kew, which was abolished 
in Apnl 1924, and previously yielded a revenue of 
about 5000/. per annum - The present admission fee 
of 6d on students’ days (Tuesdays and Fridays) will 
continue to be charged. 


Dr G. CLARIDGE Druce was elected a correspond- 
ing member of the Société Botamiqnue de Genêve at 
the recent jubilee celebrations. Dr. Druce has just 
completed his account of the botany of Huntingdon- 
shire in the “ Victoma History of the Counties of 
England,” which treats of about 800 species ; he has 
already completed aécounts of the botany of the 
counties of Berks, Bucks, Oxford and Northampton 
for this work. 
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A CONFERENCE on “ The Growing of Lucerne ” 
will be held at the Rothamsted Experimental Station 
on Wednesday, Januâry 27, at 11.30 AM. he chair 
will be taken by the Right Hon. Lord Clinton, and 
the speakers will include Sir E J. Russell, Prof. R. G. 
Stapledon, Mr. J. Mackintosh, Mre A. Cunningham 
and Mr. H G. Thornton. ‘Those intending to be 
present should notify the Secretary, Rothamsted 
Experimental Station, Harpenden. 


Tue French Government has conferred upon Sit 
Robert Hadfield, Bart, the Cross of an Officer of 
the Legion of Honour, in recognition of his noteworthy 
contnbutions to our knowledge of metallurgy Sir 
Robert was elected a corresponding member of the 
Paris Academy of Sciences in 1923, and recently 
presented a paper to the Congress of Industnal 
Chemustry organised in Paris by the French Society 
of Chemical Industry, in which he showed the great 
debt which metallurgy owes to French scient-fic 
workers. 


e 

THe Dyers’ Research Medal for 1924-25, offered 
by the Society of Dyers and Colourists, has been 
awarded to Dr. F M. Rowe for the paper entitled 
“ The Identification of Insoluble Azo Colours on rhe 
Fibre and of Azo Pigments in Substance,” which was 
published in the July 1924 issue of the Socicty’s 
journal, and a Certificate awarded to the co-author, 
*Bliss Clara Levin. The Medal is offered each year 
by the Company for the best scientific research or 
technical investigation connected with the art of 
dyeing submitted to the Sotiety for publication in 
its journal . 


Pror Dayron C MILIER, proffssor of physics in 
the Case School of Applied Science, Cleveland, Ohio, . 
has been awarded the Amencan Associgtion Prize 
of 1000 dollars for his paper on “The Michelson- 
Morley Ether-Dmft Expernment, its History and 
Significance,’ delivered at the recent Kansas City 
meeting of the Association The Prize, which was 
founded by a member of the Association shortly 
before the Cincinnati meeting in 1923, 18 given 
annually for “some noteworthy contribution to 
scientific advancement presented at the meetmg’ df 
the Association 


THE Carnegie Trust of the United Kingdom has 
generously come to the assistance of the Geographical 
Association with a gift of 1000/ towards equipping 
the Library of the Association, especially in the matter 
of sets of foreign periodicals. The Carnegie Trust 13 
specially interested ın assisting isolated students and 
has organised the Central Library for Students, 
Galen Place, WC r, with this in view. The Library 
of the Geographical Association will henceforth be 
affiliated to that Library, and the Association hopes 
that its usefulness to teachers and students all over 
Great Britain may be thereby ıncreaseda 


A MODERATELY strong earthquake was felt about 
12 30 Pw. on December 23 ın the island of Mull and 
the district around Oban. The shock lasted about 

ve seconds and was accompanied by the usual 
rumbling® noise. The, earthquake seems to heve 
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ongnated in or near the same centre as the Oban 
earthquakes of November 28, 1880, and January 17, 
1907, which disturbed areas of about 50,000 and 3100 
square miles respectively, the former being felt over 
nearly all Scotland and in the north-eastern counties 
of Ireland If the tremor observed at Bothwell at 
about 12,35 p.m and in’ Glasgow should prove to be 
connected With it, the shock was probably rather 
stronger than that of 1907. So far as known, no 
damage was caused by the earthquake. 


THE sixth International Ornithological Congress 
will be held at Copenhagen on May 24-29 under 
the presidency af Dr E Hartert, of the Zoological 
Museum, Tmng The work of the Congress will be 
divided into five sections dealing respectively with. 
(1) Systematic ornithology, geographical distnbution, 
palzontology; (2) anatomy, physiology, heredity 
and evolution, (3) biology, including ecology and bird 
migration, (4) oology, nidification , (5) bird protec- 
tion and aviculture The executive committee of the 
Congress includes representatives of Denmark, France, 
Germany, Great Britain, Sweden and the United 
States; the British members are Messrs W. Sclater 
and H. F Witherby Communications for the 
Congress should reach the honorary secretary, Mr. 
P. Bovien, c/o Mr E Lehn Schioler, Uraniave], 14-16, 
Copenhagen, Denmark, not later than May 16 


ACCORDING to the Rome correspondent of the 
Times, the Italian tabmet has approved a bil creating 
an Itahan Academy, thg objects of which will be the 
“co-ordination and direction of Italian intellectual 
movements in the field of science, letters, and arts, 
the preservation m these activities of the national 
character according to the traditions of the race, and 
the encouragement of its expansion and influence 
abroad ” “The Academy will receive an annual 
subsidy from the State, and grants and pensions will be 
assigned to authors, artists, and scientific workers, 
inventions examined and schemes for intellectual 
advance instituted Membership wul be limited to 
sixty, the first thirty being nominated by Royal 
decree, on the advice of the President of the Council, 
ard the remainder during the next ten years from a 
list of names preferred by the existing Academicians 
Academicians will have the privileges of high State 
officials and will wear a special uniform 


We learn that the beam stations for short wave 
radio communication which Marconi’s Wireless 
Telegraphy Co, Ltd, 18 erecting for the Bntish 
Government and for the Governments of the 
Dominions and India, are making satisfactory 
progress It had been hoped that the Canadian 
and South Afncan stations would be ready for 
working by the end of 1925, but their completion 
has been delayed by the illness of Senatore Marconi 
and Mr Franklin It 1s expected, however, that the 
beam services between Great Britain and Canada and 
South Africa will be ready for working in April next, 
and that the servicés with India and Austraha will 
be in operation about the middle of August A beame 
station is being eregted at Dorchester for communica- 
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tion with the United States and with Sopth Amenca. 
A corresponding station 1s being built in Brazil for 
the account of the consortium of the four wireless 
fompanies operating in South Amenca The Com- 
pany 18 also constructing stations connecting Portugal 
and her Colomes and linking up Portugal with the 
rest of the world. This programme, of construction 
involves the expenditure of approximately 1,000,000}. 
sterling ° 

In referring to the report of the British Photo- 
graphic Research Association (December 26, 1925, 
P 944), we perhaps did not make it sufficiently clear 
that while the members of the staff of the Association 
took a very active part ın the matter of the standardisa- 
tion of plate-testing methods, the proposals that were 
placed before the sixth International Congress of 
Photography were drawn up by a committee appointed 
by the Scientific and Technical Group of the Royal 
Photographic Society. 


We have received the annual report and statement 
of accounts of Livingstone College for 1924-25 The 
College does a valuable work in imparting to those 
entering the mission field the elements of a medical 
training. Owing to a decrease in fees and extra- 
ordinary expenditure on making up roads adjoining 
the College there is a’deficit on the year’s working of 
1340/. Subscriptions are appealed for, either for 
general purposes or to provide a memonal to the late 
Dr. Harford, the founder and first pnncipal. 

In the notice of the Ray Society volume, ‘‘ The 
British Hydracarina,”” by ©. D. Soar and W. 
Willamson, in NATURE of December 26, 1925, P. 932, 
the bibhographic details nught be taken to imply 
that this book was published by the Bntish Museum 
(Natural History). We are asked to point out that 
this 19 not the case, and that the Ray Society has no 
official connexion with the Bntish Museum apart 
from the fact that permission has been given for the 
Museum to be used as the official address of the 
Secretary of the Society Messrs Dulau and Co, 
Ltd , 34-36 Margaret Street, London, W 1, are the 
agents for the sale of the Society's publications to 
non-members and to the trade 

APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned: A pro- 
fessor of mycology at the Imperial College of Tropical 
Agnculture, Tnnidad—A Aspinall, Imperial College 
of Tropical Agniculturg, 14 Tmnity Square, EC 3 
(before end of January). A head of the Electrical 
Engineering department (nol enginecring as advertised 
in Nature of January ay of the LCC Hackney 
Institute—Education Officer (T. (1) (a)), County Hall, 
Westminster Bridge, S E.1 (January 18). A borough 
analyst and Corporation chemist for the County 
Borough of Salford—-Medical Officer of Health, 143 
Regent Road, Salford (January 20) A demonstiator 
in morganic and physical chemistry at Kingjs College, 
London—The Secretary (January 20) A Secretary to 
the Queen’s University, Belfast—The Vice-Chancellor 
(January 30) A senior lecturer (male) in zoology in 

e University of the Witwatersrand, Johannesburg— 

he Secretary, Office ôf the High Commusasioner for the 
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Union of Sotth Africa, Trafalgar Square, W.C.2 
(February 15). A dairy bacteriologist at the Harper 
Adams Agricultural College, Newport, Salop—The 
Prncipal. A junior professional assistant in the 
Meteorological Office—The Secretary. (S.2), -Air 
Ministry, Adastral House, W.C.2. A research assistant 


in the physiology department of the Middlesex 
Hospital Medical School— The School Secretary, 
Middlesex Hospital Medical School, London, W.1. A 
temporary lecturer in mathematics at ‘the University 
College of Swansea--The Registrar, University 
College of Swansea, Singleton Park, Swansea. 





+ 


_ Comet EnNsoR.—A httle more infermation has 
come.to hand aBout this comet, which raises hopes 
that it may be an objsct of conmderable interest next 
February and March. A tel from the Cape 
- Observatory was circulated by the I.A.U. Bureau on 
Dec. 18; ıt gave the position on Dec. 14 at 18h 30m 
U T. as R.A. 3» 38m, S. Decl. 61° 12’; y motion 
minus 12 minutes of time, south 24’. A further 
telegram from, S. Africa appeared in the Times of 
Dec. 19, stating that an orbit had been deduced 
which indicated Feb 12 as the date of perihelion, 
and some thirty mullion miles as the perihelion 
distance. These facts, with the above position and 
motion, have enabled Dr. A. C. D. Crommelin to 
deduce the following rough orbit : 
T=1926, Feb. 12-5 (assumed). 


_log an thie ; s ie 
An ephemeris from orbit shows that the comet 
may to be visible in England about 
Feb 16, when it will be a morning-star 1° east of 
the sun, and 4° north of it; it may then be visible 
in the twilight and have a considerable tail Gt had 
one 15’ long at discovery). It continues its north- 
ward course, and by March 4 will be 35° north of the 
sun; it will rise 44 bours before sunrise, and will 
thus be visible on a dark ; 1t will afterwards 
become circumpolar, but will fade rapidly. This 
forecast should only ,be taken as giving a general 
idea of the course of the comet, the dt being rough. 
But it may be expected to be the panas coet 
since Mellish’s of 1917. 


The following elements have been telegraphed to 
the I.A.U. Bureau, Co ; they were com- 
uted by Mr. H. E. Wood, of the Union Observatory, 


_ Johannesburg, from observations made there on 
ec. 14 to 16 (about): ` 
= T=1926, Feb. 12-41 U.T. 


w = 353° 44° 

0=282 17 

#=122 52 

log ¢=9°5250 

EPHEMERIS FOR oF f 

RA * Deol. - ler. 5 bog A. 
an. 31 214 31m 39%  b°40° S- 964 O-1139 
eb. 16 2m 2 8 3 31 S. 9:5384 0-0892 
Mar 4 20 59 24 18 16 N. g:Qo2 9°9777 
» 20 at 58 56 55 4 N 99846 9-9620 
Apr. 5 t 58 43 76 19 N. ©1049 0-0696 


Naxgp-EvE Sunspots —-On the few days during the 
three weeks when observations of the sun were 
posable, a number .of sunspots were visible. Two of 
eso were so large that they were obvious naked-eye 
objects. The first of the two groups, consisting of a 
pair. of large spots, was south of the sun’s equator, 
and crossed the central meridian on Christmas day. 
The othés group, made up largoly of one great spot, 
was in north latitude 23° and was on the mendi 
three days later. It is the largest group of spots 
seen as yet this cyale, and is comparable with the 
largest groups of the preceding cycle, such as the great 
spot of ugus 1917 or the long gtream of March 1920. 
* Of the three ra Salad noted in these columns in 
the issue of December 9, the third group (Nov. 18-30, 
e 
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latitude 17° N.) lasted long enough to. cross the 
disc again. The leader spot of the stream was alone 
represented, however, but though the train had died 
out, its positon was marked by an extensive region 
of bright facule clearly seen near the east and west 
lambs of the sun. : 

The following table continues the ınformation of 
naked-eye sunspots given in two previous numbers: 


Date on Disc Central Morndian Lattode, Maximum 

(1925-26). Pasmage, Area. - 
Dec. 19-31 Dec 25-4 20° S. 1/550 
Dec. 22-Jan. 3 Dec 283 23° N. 1/400 

(Areas earpress the proportion of the sun’s bemisphere. 


On December 27 and 28, two moderate magnetic 
disturbances were i at Greenwich, the tıme 
corresponding rough to that of the transit of the 
large northern spot. The movements shown by the 
magnets were, however, much inferior to those of a 
“ magnetic storm.’” There have been no other recent 
magnetic disturbances of any consequence. 

© year 1925 has shown a pronounced increase 

‘in the number and size of sunspots, especially during 
the latter half of the year; but the av e latitude 
about 20°) ın which the spots have appeared indicates, 


m their co nding latrtude and frequency in 
peice cycles, t their maximum occurrence will 
nearly two years hence. : 


Tue DEcemBer Metror?—Mr. W. F. Denning 
writes: ‘‘ This shower was unusually strong this yee 
on several nights, especially on December 12 and 13, 
and the time of greatest abada appears to have 
been observed on December 12 ataboutzo® new G.M T. 
Mr R. M. Dole of Lansing, Michi (Eat. 434° N. 
Long. 85° W.), says: ‘The Geminids were fnagnificent 
thisyear Therateon December Io was 30-40 per hour 
from a t about 2° W. of Castor. On December 12 
the t was between a and 8 Geminorum 1/5 the 
distance from a to p? He watched the shower 
between 72 45™ pw. on the latter night and 25 3™ 
Am (local time) December 13. The horary rate at 
about Io P.M. was 60, and this went on increasing 80 
that at 2 AM. the rate was more than 240 per hoyr. 
They were short, swift, red, very few leit trails. A 
great number were about 6-7 magnitude. At about 
I 50 A.M. several bright ones were seen, mostly dark 
Ted. It ıs possible that the maximum may have 
been after 2 aM. The display seems to have been 
nearly equal to that witnessed on December 13, 1920, 
in the early morning, by two ladies at Bournemouth, 
when at the lowest estimate 5 per mindte were 
counted, or 150 in half an hour's record, though the 
sky was partally cloudy. è 

“The meteors were seen at their recent return 
by Mr. A. King, ın Lincolnshire, who obtained a 
very successful series of observations on the nights 
December 10-14. He did not witness the same 
abundance as that reported from the United States, 
but conditions were not so favourable _ On the early 
evening of December 13, meteors Were casuall 
observed to be surprisingly numerous by Mr T 
Johnson and some friends from the Devonshire moors. 

“The wnter pomted out the probability of a rich 

eccturn of these metedrs.on December 12, 20% (new 
G.M.T.), in Monthiy Noticas, Roy. Ast. Soc., vol. 84, 
p. 178 *Mr. Bole’s observation proved that it 
occurred at the time ahd ın the strength expected.” 


= 4 
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Research Items. 


A PORTRAIT-STATUE FROM THE Conco —In Man 
for Decentber, Mr. T. A. Joyce figures and describes 
an example of the royal portrait-statues of the 
Bushongo Four of these statues were brought back 
from the Congo by Mr. Torday in 1909, of which three 
are now in the Bntsh Museum and one in the Musée 
du sage Belge, Tervueren. This present example, 
the fifth known, which has recently been acquired 
Le the Musée du ,Congo Belge, represents ope 
Mbula, rtroth paramount chief of the Bushongo. 
Native report states that these statues of chiefs were 
carved only when an artist of sufficient calibre was 
discovered The statue of Mikope Mbula conforms 
to the traditional pattern. It ıs of hard reddish 
wood and 1s some 62:8 cm in height ‘The chief sits 
in the conventional cross-legged pose, his left hand 
holding a knife, his nght on his knee His ornaments 
and dress—a belt ornamented with cowries and a 
belt supporting a sitting cloth and armlets—are indi- 
cated by pated An engraved brass ring 1s around 
his neck. The five statues are evidently the work of 
three different artists, of whom the sculptor of the 
present figure is inferior in ex 1on of character, 
although in two pone at least he 13 more correct— 
the peor non ot the lower limbs and the details of 
the ds. The distinguishing emblem of this chief 
is a human figure sculptured on the plinth in front of 
him which may represent his slave-wife and refer to 
the fact that in his reign, marnage with a slave— 
previously forbtiden—became a legalised practice. 


SUMERIA AND Inpra —In the October issue of the 
journal of the Royal Asiatic Society, Mr Mackay 
returns to the ey of early relations between 
Mesopotamia and India which was raised by Sir John 
Marshall’s description and illustrations of seals and 
other objects from the Indus Valley in the London 
Illustraisd News of, September 27, 1924 The seal, 
showing a figure of a bull fae over a heap of 
grain and three signs, one of them a fish, was found in 
1923, 1n a Ghamber nearly two metres below the sur- 
face on the north-east side of the ziggurat of the 
Temple of Ilbaba at Kish, but is undoubtedly of 
earher (Sumenan) date Its resemblance to the 
seal found at Harappa 1s unquestionable Further 
evidence of contact 18 seen in a number of beads, 
necklaces of carnelian and lapis lazuh, found in the 
last two seasons in graves at Kish, which are provision- 
ally dated at 3000 Bc. The lapis lazul might have 
come from Persia, but in view of the fact that India 
from time immemorial has been the home of carnelian 
working, the beads were submitted to Sur John Mar- 
shall, and pronounced by him to be simular to beads 
found ın great quantities in India, dating from early 
to recent times. The technique of the Kish beads 
seems to be identical with that of the Indian beads 
Every cansideration points to India having been their 
place of ongin or else a country with trade relations 
with both India and Mesopotamia The lapis lazuh 
beads do not show tke same finish in workmanship, 
and were therefore probably made by a different 


people 


Sea Trout —An addition to the steadily accumu- 
lated mass of valuable data, due to the work of the 
scientific staff of the Fishery Board for Scotland, 
with regard t8 the salmon and sea trout is given us 
by Mr G H Nall in a “ Report on a Collection of 
Sea Trout Scales fypm the River Hope and Loch 
Hope in Sutherland ” (Fishery Board for Scotland, 
Salmon Fısh., 1925, No. 1, Edinburgh and London, 
HMSO, 3s ne The matenal examined was 
collected during January and March,and July and 
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August. Whilst the bulk of the scales were of 
mormal type, there were some on which a penod of 
rapid growth in winter was followed by a winter 
zone and a weak summer growth in the following 

ear, on others there was httle differentiation 

tween river and sea lfe Erosion was well marked 
in autumn and winter on the scales of maturing fish 
and kelts, bué, in some cases, the erosion which was 
slight and regular round the penphery of the scales 
suggests the possibility of spawning marks bein 
undetected occasionally The greatest number o 
smolts, 60 per cent, migrated to the sea after three 
years’ river life, 10 per cent. after two years, ae is 
cent after four years, and 4 per cent. after five 
years For the Forth, Menzies found 68 per cent. 
mugrating after two heats 31 per cent after three 
years, and an odd fish gomg down after four years. 
As is pomted out by Mr. Nall, this illustrates the 
rule that the farther north a district lies the longer 
is the parr Lfe. The data show a tendency for the 
younger smolts to mature later than do the older 
smolts. The period between the smolt migration 
and the first spawning varies from one to four years ; 
the greatest numbers spawn in the second winter 
after migration as smolts, and those which do not 
spawn until the third winter are more numerous 
chan those which spawn as finnock; after first 
matunty, the majonty of the fish become annual 
spawners. Information respecting three out of seven 
recaptured marked trout was sent without an ac- 
companying sample of scales. This is unfortunate 
and suggests the desirability of giving more publicity 
to the expenments. It is also desirable that some 
records of temperature be made during winter feeding 
to check the statement that abundance of food, not 
high temperature, 1s fhe dominant factor in producing 
wide rings on the scales of the Salmonidz. 


ENZYME IN PLANT Gums.— Oxidase and diastase 
activity have been found in plant gums by Gilbert J. 
Fowler and M. A Malankdar (Journal of the Imperial 
Instituts of Science, Bangalore, Vol. 8 A, Part 12), these 
enzyme activities being much more marked in two gum- 
oleo-resins, myrrh gumand the gum of Boswellia serrata, 
than in gum-arabic. In the case of the Boswellia and 
myrrh gums, there is evidence that the oxidase may 
consist of the usual peroxidase-oxygenase system, 
and an alcohol soluble catechol compound may form 

of this system. Anal for manganese do not 
suggest that the traces of element present can be 
correlated with the oxidase activity. The diastatic 
enzymes saccharify starch solutions, but are without 
action on unchanged starch or gum and have no dis- 
solving’ action on hemi-celluloses. ' There 1s a note 
of some interesting experiments suggesting enzymic 
conversion of tannins utto non-tannins by extracts of 
these gums. 


THE ANDAMAN SEA Basin.—Major R B. Seymour 
Sewell has commenced a systematic study of the 
Indian Seas, and ın a first T (Mem. Asiatic Soc. 
Bengal, vol. 9, No. 1, sae is e deals with the geo- 
tectonics of the Andaman Sea The Andaman- 
Nicobar mdge connects the Arakan Yoma with the 
main ranges of Sumatra. It probably began to.nse 
from the sea-floor ın early Tertiary times as part of 
the outer arc of the t Alpine-Himalayas system. 
Simultaneously a shallow-water basin formed on the 
east, into which poured the great alluvium-charged 
rivers of Burma, and from which the waters escaped 
into the Bay of Bengal through channels between the 
Tklands. Ata much later date the Straits of Malacca 
were formed and permitted the entry of the Pacific 
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shallow-water fauna into the Andaman Sea, where 
already an Indian Ocean fauna was flounshing. The 
same sequence of structural elements—upfolds, de- 
pe and volcanic belt—can be traced acrogs 
urma, from the Bay of Bengal to the Mergui Archi- 
, and from the Indian Ocean across Sumatra 
to the Malayan ridge. The peaa of the 
Andaman Sea is a large basin, but on the west it is 
complicated by the volcanic belt of Barran Island and 
Narkondam. Farther south, olivine-basalt has been 
dredged from a gepth of 1240 fathoms,” 35 miles east 
of the Central Nicobars. e distribution of coral- 
rock throws new light on the recent beet dea of 
the Andaman antichne. Raised coral- es along 
the eastern coasts of the Islands indicate uphft, while 
a barrier reef, much interrupted, occurs on the west 
and points to subsidence on that side. Many other 
topics of geological and oceanographic interest are 
discussed ; and all the available data of a fascinating 
and httle known region are brought to bear on the 
problem of its origin and evolution. 


CRETACEOUS GASTROPODA FROM PORTUGUESE EAST 
Arrica.—Mr. L. R Cox has described a series of 
Gastro from Catuane and Incomanim in Portu- 

ese t Africa (Ann. Transvaal Mus, 11, Pt 3) 

e deposits at the former locality are conaidered to 
be Upper Albian, while those of the latter probably 
belong to the Upper Mzstrichtian. The Catuane 
fauna 1s represented by nine species, three being 
described as new, while in pomt of numbers an in- 
determinate Chenopus is the most abundant form 
iene Of the sixteen species in the Incomanim 

una, not one has been identified with any previously 
known form, but they appear to indicate shallow- 
water and possibly estuarme conditions at the time 
of the deposition of the beds The two plates on 
which these fossils are represented are very un- 
satisfactory. 


New MAGNETIC Attoys.—in the September issue 
of the Journal de Physiqus, M. H. Tscherning gives 
the results of his comparison of the magnetic pro- 
perties of the new alloys “ permax,” manufac by 
the Imphy Steel Works, and ‘ permalloy,” manu- 
factual by the Western Electric Co. Both ens 
were ın strip form and were coiled spirally to make 
rings on which were wound the magnetising and 
induction coils. The induction coils were connected 
to a Grassot fluxmeter, the readings of which were 
taken for each change of current in the magnetising 
carcuit, For a maximum field of 1 gauss, permax has 
an induction of 3350 gauss, a residual of 2760 gauss, 
and a coercive force of 0-45 gauss. Under the same 
conditions, for permalloy the figures are 7500, 4900, 
and 0-075 respectively. With the maximum field 
raised to 200 gauss, pene has an induction of 
10,800 gauss, residu about 5000 gauss, and a 
coercive force only o-48 gauss, while for permalloy 
and for electrolytic iron the figures are of the order 
of 19,000, 10,000, and 1 respectively, Permax ıs 
therefore inferior to permalloy in permeability but 
has a smaller hysteresis loss in strong fields and seems 
less liable to change its magnetic properties under 
rough treatment. 


THe NUCLEUS or RADIOACTIVE ATOMS —In a pa 
in the Comptes rendus Acad. Sa, Pans, of November 
20, M. J. ud assumes that a radioactive nucleus 
consists pf a very dense central portion with a total 
positive charge Ne, that the force around it is central 
and given by the formula 
Fea Mer — be /ys-¥) fr, 

and that certain positive elements of «the nucleus 
move as satellites round thisecentral portion in the 
narrow region where the force upor them 13 attract- 
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It can be shown that the only periodic orbits 
ble are circles and that the motions in them are 
unstable, which would account for the dismtegrahon 
of these atoms. -It fs assumed that these orbits are 
quantised, hke Bohr’s electron orbits in the external 
portion of the atom. The yrays emitted by these 
elements apparently obey quantugn laws, and the 
author finds in the case of mesothorium 2, by 
assuming a=3, N=100, b=3-29 x 107™ gm. and that 
the emi particle is a proton, that the energy 
differences W,- W, as observed and as calculated 
are almost identical, n the quantum number having 
the different values 2, 3, 4...8 WN and b 
with values obtained for the charge and diameter of 
a heavy nucleus by studying the deviations of col- 
hiding a-particles. The agreement,1s not so good 
when a 1s assumed to be 4 with a revolving a-partcle. 


ive, 


THe AmMonIUM RapicaL.—Direct experimental 
evidence for the tetrahedral distribution of the 
hydrogen atoms of the ammonium radical about the 
nitrogen atom in simple ammonium compounds is 
given by W. H. Mills and E. H. Warren in the Journal 
of the Chemical Soctety for November. Spro- 
ammonium salts were inv ted and, by a simple 
diagram, ıt ıs shown that resolution 1s possible if the , 
ion has the tetrahedral configuration Fracthonal 

tion of the bromocamphorsulphonates 
yielded d-spiroammonium bromide, molecular rota- 
tion 1 Of +50°5° and the corresponding /-salt 
[M] OF — 50°8°. 

PHOTOCHEAICAL DECOMPOSITION OF SILVER CHLOR- 
IDE.— The microbalance has been employed by 
E J. Hartung to investigate the photochemical 
decomposition of silver chlonde. The work is de- 
rie oi the Journal of the Chemscal Society of 
November; thin films of ghloride on silica sheets 
were sealed in tubes with different chlorine absorbents. 
After msolation for definite periods, the tubes were 
opened, air, ae or hydrogen admitted, and the 
films waged he decomposition into silver and 
chlorine a maximum value of gi-r per cent, 
89-8 per cent., and 94:8 per cent, ın aur, mtrogen and 
hydrogen respectively. In addition, Timents on 
the rate of chlommation of silver and previously 
isolated silver chlomde are described, and these 
show that a maximum rate exists for-certain con- 
centrations of chlorine in air. No evidence of the 
existence of a subchloride was obtained. 


ORIENTATION OF CRYSTALS’ IN METALS.—Two 
paper in the Memotrs of tha College of Sctence of fhe 

‘yoto Imperial University, Ser. A, VoL 8, No. 5, 
Aug. 1925, deal with the orientation of the erea 
ın cold-worked metals of the face-centred cubic type 
The X-ray patterns obtamed from platinum plates 
which have been cold-rolled from a thickness of 
0-5 mm. to 003 mm. suggest that the majonty of 
the crystals are so arranged that a dodecahedral face 
les parallel to the rolled surface, the direction of 
rolling being po to a tmgonal axis lying 
in this face. ideal arrangement does not exactly 
hold for all the he re the dodecahedral planes of 
some being rota htly around the direchon of 
Tolling. In the case of gold leaf, the surface of the 
leaf 18 a cube face. A second investigation of the 
orientation of the crystals in cold-drawn aluminium 
wire suggests that a trigonal axis lies nearly parallel 
to the ans of the wire, the onentatidh being other- 
wise somewhat at random. The deviation of the 
trigonal axis from that of the wire is most generally 
about 7°. The exact amount of reduction in drawing 
is not given. An examination of a cold-drawn copper 
wire shows that the orientation of the crys is 
identical witl that in aluminium, 
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Some Diseases of Cotton as seen in the Plantations. 


order to facilitate research work being carried 
out T the University of Manchester, for the 


1% 


i aur Cotton Growing Corporation, a visit was 


to some of the cotton states of America in the 
summer of 1924. The,diseases of cotton described 
were observed in the plantations of North and South 
Carolina. that season, acco to recently 
published estimates the U.S Department of 
Agriculture, and bacterial diseases of cotton 
reduced the crop ın the U.S.A. by 1,900,000 bales. 
The extent of losses in what was a relatively 
favourable season for cotton-growing indicates the 
importance of diseases 
the United States some diseases are more 
important than others, but, at the present time, all 
of them may be important to Great Britain in view 
of the considerable- extenmon of gate ae im 
|S in various parts of the B Empire. 
some of these countries a new plant is bein, 
introduced; we have little jeiow ledge how ıt wal 
react to its new environment and we do not know 
what diseases will Iteis certain, however, 
that some diseases occur, and it is well known 
that a disease which is relatively harmless in one 
country may become destructive in another. This 
may be illustrated by some of the diseases seen in 
the United States. Bactertum malvacsarum causes 
the angular leaf spot and a boll disease on Upland 
varieties of coton ( ium hirsutum), the leaves 
and bolls usually bemg the only parts of the plant 
affected. The Sea Island and tian varieties of 
cotton (G. barbadense and G. peruoianum) ate much 
more susceptible to the attacks of the organism, 
which also affects the leag-stalks and branches, causin 
the “ black arm ” form of the disease. This “ black 
amu ” disease is already causing serious concern in 
the Sudan on ian cotton, although in Egypt, 
presumably on account of the different climatic 
conditions, it 13 not troublesome. It 18 now known 
that infection may be carried on the seed, and seed- 
disinfection has ved successful in preventing the 
disease in the Untted States 
Again, in the U.S.A. several root-iseases of cotton 


1 Substance of Thrall belpis the, Sac Soll as Raa ead 
sophical Society by Dr. Wilfod Robinson on December 8, 


occur. Of these the Texas root-rot (Oronium) and 
fhe wilt disease caused by Fusarium vasinfectum 
are of most importance. In the latter case the 
disease was studied in South Carolina on badly 
infected soils. The fungus t in the soil passes 
into the conducting as. of the plant and, excr 
isonous substances, leads to d , wilting an 
Paton of the whole plant. In the udan a root- 
disease (the Tokar root-rot), undofibtedly different 
from the Fusarium wilts or Texas root-rot, a: 
capable of stunting and killing the plant by 
gressive infection, 1s also causing coubla, 
ia in progress on this disease should cisely 
etermine ıts cause and probably provide for its 
control. 

Diseases of the immature or opened bolls are 
commonly caused in the U.S.A. by Glomeralia go. ii 
anthracnose disease), Fusarium, Diplodia, and 

actsrium maloacsarum. The cotton lint is destroyed, 
weakened or. discoloured by such organisms. Simular 
boll diseases occur wherever cotton 1s grown, and 
recent studies by Mr. R. W Marsh on discoloured 
cotton from Nyasaland have shown that the yellow 
discoloration is due to a species of Nemntopora, 
a fungus. In the West Indies this fungus 
shown by Nowell to be inoculated ae the bolls 
by cotton stainer bugs, which puncture the bolls as 
they feed. Stainer bugs were observed feeding on 
cotton bolls in South Carolina, but up to the present 
the Nematospora is not known to cause 
disease of cotton in the U.S.A. 

Other diseases of cotton studied were those caused 

species of Alternaria and Ascochyia gossypus 
ese have not hitherto been of serious consequence 
in the United States, but the latter is now spreadin 
and both diseases may prove much more 
in other countries. 

Of the diseases to which reference has been made, 
several have as yet been imperfectly studied, and 
only by extended work on such diseases and on the 
organisms responsible for them will it be possible 
for the growers and plant pathologists in cotton 
countries to guard against outbreaks of disease and 
to devise satisfactory means of control when such 
outbreaks occur. 





o 


Causes of Volcanic Activity. 


ON the occasion of the centenary of the Franklin 
Institute in 1924, Dr. A. L. Day delivered an 
address on volcanic activity, which appears in the 
jeune of the Institute for August 1925. It 15 well 
own that the crater of Mauna Loa is 10,000 feet 
higher than the lava lake of Kilauea. Since more 
lava emerges from the higher vent than the lower, and 
eruptions rarely occur simultaneously, it is clear that 
the two vents cannot be connected with a continuous 
wd interior. The changes of level of the lava of 
uee would show’ periodic tidal effects if there 
were a molten cauldron underneath, but they fail to 
do 90. Moreover, the lava lake was recently drained 
to a depth of 1500 feet, and a solid relatively cold 
bottom was exposed. A number of channels leading 
in from below were detected on the side walls. 
Another firfily established conclusion is that the 
ing temperatures and fluidity of the lava are due 
to irr uprisings of gases. ese have evidently 
come from isolated hanbe i in which tion 
is aupronehing completion,.,but at different stages 
from place to place. The gases pass up through 
various channels idto the central basia, where they 
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meet and react, and so produce the heat necessary 
to maintain the superficial vulcanism ae gases 
actually collected from the lava include hydrogen, 
chlonng, and sulphur, which, in association with others, 
make an unstable mixture fhat could not have come 
from any single source, since ıt is in a state of active 
exothermic reaction. 

Modern volcanoes thus appear to be controlled by 
the liberation of gases from a crystallising mass below, 
and are very different phenomena from the fissure 
eruptions that gave mse to the great basalt plateaux 
of the Deccan and the Brito-Arctic region. The - 
conclusion is amply confirmed by the study of the 
recent explosions of Lassen Peak, which were essen- 
tially due to the release of steam from a closed 
chamber of crystallising magma beneath the crater. 
Practically no chemically active gases were discharged, 
and consequently the temperature remained much 
lower than at Kilanea, and no lava was emitted 

No other North American volcano, and few in the 
whole warld, have been investigated so ey as 
Lassen Peak, and the cent memoir by Dr. A. L. 
Day and Dr. E. T. Allen egie Inst. of Washington, 
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Pub. No. 360, 1925) dealing exhaustively with its 
activity ın 1914-17 will take a high place in the 
literature of vulcanism Lassen Peak began its hfe 
as a volcanic centre ın early Neocene times, and has 
continued with diminishing violence down to the 

resent day. It is now an old and -dying volcano, 

r the explosive eruptions which began in 191 
followed a perigg of apparent extinction which hz 
lasted at least two centuries.” Only once during its 
four years of activity were red-hot i witnessed, 
and ıt seems to ke completely established that high 
temperatures, such „as are attained at Kilauea or 
Vesuvius, played no part in the eruptions. The first 
explosions broke through the snow-filled crater basin, 
and open cracks developed, down which the melted 
snow disappeared A year later a lid or ligo 
dacitic andesıte was forced up the vent to the level 
of the old crater-nm, and just ed to nse sufficiently 
to expose the underlying volcanic hearth. A plane 
of weakness was formed, however, on the north-east 
side of the cone, and through this two devastating 
horizontal blasts forced a passage The adjacent 
valleys were stripped of all vegetation for four mules, 
but no fires were started save momentarily where a 
few dead leaves were ignited. ‘Trees were merely 
scorched. Solid eyectamenta embedded themselves in 
the snow without melting any appreciable quantity. 
The great floods that followed a day or two later were 
most probably caused by the condensation of super- 
heated steam from the volcanic cloud. 

The‘outburst seems to have been assisted by an 
earthquake that- weakened the structure of the vol- 
cano, and also by the flowing of water from melted 
snow down the first-formed cracks. But though this 
water must have participated ın the tremendous 
steam-explosions that followed, it can scarcely have 
been an essential contributory cause, for the violence 
of the eruptions increased long after the snow had 
gone, and quantitatively ıt was inadequate to account 
tor the enormous volumes of steam that escaped 
during the 300 or more explosions that afterwards 
occurred Another source for the steam must there- 
fore be postulated. The authors suggest that the 


gases responsible for the explosions were for the most 
part in solution in the g beneath 
the crater, water by far the most abundant 


an ient of these volatile constituents. 


t 1s now well known that a silicate magma can 
hold a considerable quantity of water in solution 
under appropriate conditions. G®* W. Morey has 
pointed out (Journ. Washington Acad. Sct., vol. 12, 

. 219, 1922) that as crystallisation préceeds with 
alling temperature, the preasure of the volatile con- 
stituents increases at a rapid rate. This deduction 
from laboratory experence and thermodynamical 
reasoning goes far towards elucidating, not perhaps 
the entire problem of vulcanism as Dr. Day claims, 
but y most of the superficial phenomena of 
present-day volcanoes The dischargt of water during 
crystallisation must develop immense pressures when 
it takes place in a closed cauldron. The pressure may 
find relief in a single tremendous explosion, as in the 
case of Bandai San; or intermittently, as at Mt. 
Pelée or Lassen Peak, according to the rate of release 
of the water, and the roof conditions permitting or 
resisting its active escape. That the water-content of 
magmas before ii a is ter than that of 

rock is proved by the high perentege 
of water which 1s retained by obsidians and pitch- 
stones / 

The concluding sentences of Dr Day’s address 
summarise a long and conmstently sustained argu- 
ment: “ Through all of these studies our conclusion 
seems to stand fast wherever it is applied, namely, 
that the outstan factor in eter ing the char- 
acter of modern canism is the gas content of the 

talising magma. If this be mamly of steam 

eased in a closed chamber, as at Lassen Peak, then 
only steam explosions are to be expected as the surface 
manifestation of the crystalMsation of the magma 
below, if to the steam are added such chemically 
active gases as chlorine, sulphur, hydrogen and the 
hydrocarbons, then chemi Teactton between these 
will be a sufficient cause of higher temperatures, and 
lava flows of the character well known at Vesuvius, 
Stromboli or Kilauea.” ARTHUR MOLMES. 





Diseases of the Hop. 


NUMBER of interesting communications have 
recently oe aaa dealing with diseases of the 
ho In part pe pi E. S. Salmon and 
W. M. Ware (Annals of Appited Brology, 1925, 12, 121) 
discusees in detail a downy mildew which was first 
found in Europe in 1920 at the experimental hop 
ens of Wye College Since that year the in- 
maity of the disease has been increasing rapidly, 
and ıt may become a serious factor ın hop prodaction 
in the future. ý 
Previous to 1920 the disease was observed in Japanin 
1905 A est a ia the Humuls (Miyabe and Takah.) 
Wils ) and in the United States in 1909, and there 
a to be little doubt that the three diseases are 
identical. In 1923 the opinion was expressed that 
the fungus causing the disease had been imported 
into Great Britain from one of the countries mentioned, 
but subsequent work has led to the conclusion that it 
18 indigenous The downy mildew which 1s common 
to the nettle, Peronospora Urtica (Lib.) de Bary, 
has been found to er only as regards the size 
of the from that occurring on the hop, 
and crose-inoculation experiments have led to the 
suggestion that the fungus may be transferred from 
one to the other, This is supported by the fact that 
infected nettles have- often been found in close 


ponm to infected hops. Asguming then that the 
fungus the nettle has found a new host, it 
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would seem that the chance of infection becomes 
greater ın a wet than in a season. This might 
account for the great increase in infection during the 
particularly wet season of 1924. On the other hand, 
a process of evolution may be taking place in which 
the hop 1s being infected by new forms of the downy 
mildew of the nettle, and in this case the p 
is rather more serious. Consequently the results of 
investigations during the 1925 season will be awaited 
with great interest. S 

It may also be mentioned that a sımılar disease 
has recently been noted for the first time ın Germany, 
and as the netile mildew is known to occur in the 
hop-growing districts of that country, some light may 


be shed on the problem from thig quarter. 
The disease is characterised by the appearance on 
the hop leaf of reddish-brown spots. Under 


the mu thess can be seen to consist of hair- 
like growths, which differ from ordin hop mildew 
in that they are branched instead OP aa 
The branches bear conidia which drop off-and spread 
the disease by germination m the presefice of water. 
The hop cones may also be attacked, in which case 
the whole cone may turn brown and wither. 

These symptoms must not be confused with thoee 
giang as a result of the “ browning of cones” 

i which in recent years has attacked hops on 
the Continent. e This disease is alsd characterised by 
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a shrunk epidermis which contains a reddish-brown 
substance, and has been ascribed by Wagner (Tages- 
zeit, Brau., 1924) to the exceptionally unfavourable 
weather conditions of 1924, rather than to a particu- 
lar organism. P. Lindemanns (Pet. Jour. dw Brass., 
1925, 33, 189) has stated that the disease was due to 
lack of nourshment of the cones. This was a result 
of the insufficient supply of sap, the transpiration 
being checked by the excessive humidity of the 
atmosphere. Thus, when the rows of hops had been 
lanted in the direction of the prevailing winds, the 
freas was less marked than ın the case of plants 
from damp and low-lyıng parts. J.G. 


University and Educational Intelligence. 


CAMBRIDGE —Mr R.E. Priestley has been appointed 
Assistant Registrary with the duties of Secretary to 
the Boards of Examinations and Research Studies. 
Mr. Pnestley was a member of two Antarctic Expedi- 
tions ; he entered the University as a research student 
in geology ın 1913; became a fellow of Clare College in 
1923 and has been secretary to {he Board of Research 
Studies for two years. 

Two lasts of successful candidates in the recent 
scholarship examinations have been published. An 
analysis of the awards of open A and 
exhibitions shows that 3 are for natural science, 
42 for mathematcs and 113 for other subjects— 
classics, history, languages, etc. A further pomt of 
imterest lies in the distribution of the successful 
candidates among the schools It is often nowadays 
no easy matter to decide whether any place of second-" 
ary education 1s a “‘ public school” in the generally 
accepted sense of the tem It is possible, however, to 
draw up an arbitrary hst which will include those 
gchools which the majonty of educated people would 
call “public schools” The present writer has 
ventured to constfuct such a list, and has grouped the 
new scholars and exhibitioners according to it. The 
following figures have been obtained 

Other 


Nat, Sa. Math, Subjects 


From Public Schools . mr aI 65 
From other Secon 
Schools A © 24 2I 48 


Any deductions made from these figures are lable 
to severe criticism, but three hypotheses suggest 
themselves : 


(1) The public schools divert the majority of ther 
best scholars in directions other than scientific 
ones. ` 

(2) The teaching of “ other subjects ” in the public 
schools 1s superior to instruction in them in 
the other schools, 

(3) The teaching of science in other schools is gener- 
ally superior to that in the public schools. 


It 13 commonly keheved in Cambridge that (3) is 
certainly partially correct in many cases Perhaps ıt 
is time that the public schools gave the matter further 
thought. 7 





ACCORDING to the report recently issued by the 
Secretary of he Rhodes Trust, the number of Rhodes 
Scholars in residence during the year ge phen was 
185, of which 96 were from the Bntish Empire and 
89 from the United*States , 63 took up their scholar- 
ships for the first tıme. The present academic year 
started with 185 scholars in residence. From th8 
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table showing the distribution among subjects durin 
the past year, ıt appears that 48 were thking na’ 
science and medicine and 2 mathematcs Five 
Rhodes Scholars were awarded the degree of D Phil., 


“three of them bemg natural science students Refer- 


ence is also made to distinctions gained by former 
Rhodes Scholars, among whom are R B. Brode, 
awarded a research Soe by the National Re- 
search Council of America; H. W. Florey, appointed 
to a Rockefeller medical fellowship; and E. P. 
Hubble, whô was awarded half the American As- 
sociation for the Advancement of*Science Pnze for 
1924 for his researches on rfebule, Notice was 
received during the year of no less than 33 new books 
by Rhodes Scholars of which only 4 have a bearing 
on science. The scholarships are to continue to be 
of the annual value of 4oo/. each A aite has been 
pee at Oxford for the erection of a building to 

known as “ Rhodes House,” which will be the 
residence of the Oxford secretary and will contain a 
library and a hall for the annual dinners of the Trust. 
Information as to the scholarships may be obtained 
from the offices of the Trust, Seymour House, 
Waterloo Place, London, S.W.z. In the United 
States application may be made to President Ayde- 
lotte, Swarthmore College, Swarthmore, Pennsyl- 
vania, in Canada to Mr. J. M. Macdonnell, National 
Trust Company, LIsmuited, Montreal, P.Q., in 
Australia to Dr. J. C. Behan, Tmmity College, Park- 
ville, Victona; in South Africa to Mr. P. T. Lewis, 
Court Chambers, Keerom Street, Cape Town. 


APPRENTICES in H.M Dockyards have to attend 
school for a certain number of hours each week, and 
any one who knows the Dockyard schools and the 
instructors in them 1s not surprised at the successes 
of the students, for no better scientific and technical 
education for youths 1s given anywhere in Great 
Bntan As, however, the apprentices are educated 
at the public a Sones with the view of their becoming 
shipwrights or fitters in the Dockyards, and as they 
have many decided advantages over students in 
technical schools outside, 1t seems scarcely just that 
they should be able to use these advantages to secure 
scholarships intended for science students general): 

udging from the hst, just issued by the Board of 
ucation, of successful candidates for Royal Scholar- 
ships and Free Studentships, and ftom the latest list 
of awards of Whitworth scholarships, there is httle 
rospect of success for any candidate who has not 
Beet educated in a Dockyard school, particularly for 
scholarships in engineering subjects. Thus, there 
were seventy-one competitors for Sag 4 A (Engin- 
eering) for Royal Scholarships and Free Studentships 
in the 1925 examination, and each of the eleven 
succeésful candidates was a Dockyard apprentice. 
In the other groups—physics, chemistry, biology, and 
geology—all the su candidates were from 
schools and colleges not ın the edo heehee Nearly all 
the Whitworth scholars ın the last were from the 
Dockyard schools, and so 1t has been for several 
years. This must be discouraging to teachers and 
students ın other technical schools and colleges, and 


_we suggest that the Board of Education might well 


give attention to the matter with the view of arriving 
at a more equitable p eare of tho awards. It 
was never intended t Royal and Whitworth 
Scholarships should be a special reserve for students 
in such institutions as HM. Dockyafls, where 
exceptional opportunities of preparing for them are 
enjoyed, both as regards the advantage of being 
given school time ın working hours and as regards the 
practical and theoretical instruction afforded. . 
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Contemporary Birthdays. 


Pe 9, 1866. Prof Charles J Marin, CMG. 
January 12, 1882. Prof. John G. Adamı, C.B.E., 
F.R.S. 
January 13, 1842. 
F.R.S. i 
January 13, 1843. Sir David Ferrier, F RS 


January 13, 1898. Sır D. Orme Masson, K.B.E, 
RS 


Sir Alfred F Yarrow, Bart, 


F . 
January 13, 1869. Sir Richard Paget, Bart. 





Prof. J. G. Anamı, Vice-Chancellor of the University 
of Liverpool, was born at Manchester Educated at 
Owens College in that city, he entered Christ’s College, 
ee in 1880 In 1887 he became a demon- 
strator of pathology in the University, and afterwards 
John Lucas Walker student of pathology Prof. 
Adami was appointed Strathcona professor of patho- 
logy and bacteriology, McGill University, Montreal, in 
1892, this post leading to ımportant developments 
and highly appreciated issues of work whilst ın 
Canada. Presi ent of the Canadian Association for 
the Prevention of Tuberculosis, 1909-12, he was 
president of the Association of Amencan Physicians, 
1911-12. Prof Adami has written much on the 
nature of inflammatory processes. A joint paper with 
the late Dr C S. Roy, “ Contmbutions to the Physio- 
logy and Pathology of the Mammalhan Heart,” was 
published ın the Philosophical Transactions of the 
Royal Socrety. 


Sir ALFRED Yarrow was bom in London in 1842. 
Our cordial congratulations are offered on the occasion 
of lus eighty-fourth birthday. He was educated at 
University College School, London. Beginning busi- 
ness as a shipbuilder and engineer at Poplar, he 
migrated to Clydeside ın 1906, continuing, as the 
founder of the world-renowned firm which carries his 
name and flag, the building of merchant ae and 
supplying the multifanous requirements of British 
Navy craft. An early and generous benefactor to the 
National Physical Laboratory, the wider demands of 
science in general have found aid and maintenance 
through his munificence. So recently as 1923 Sur 
Alfred made a gift of 100,000}. to the Royal Society 
for administration a3 a research fund. 


Sir DAVIÐ FERRIER, emeritus professor of neuro- 
pathology, King’s College, London, was born at 
Aberdeen in 1843, and thus has reached the ripe age of 
elghty-three years Graduu&ting at Aberdeen in 1863, 
he studied as well at the Universities of Edinburgh 
and Heidelberg Sir David is specially identfied 
with researches on the localisation of cerebral 
functions, begun fifty or more ago. In pre- 
senting one of the Royal Society’s Royal medals to 
hım in 1890, the then president recorded that “ we 
owe to Prof. Ferriers expermments in monkeys, 
animals which he was the first to use for this p > 
the beginning and indeed the greater part a our 
knowledge of cerebral localisation in man. Broca 
located the centre for speech in the third left frontal 
convolutiog, but with this excephon nothing was 
known of cerebral localisation in man until Ferrier 
commenced his experiments in 1873" By experi- 
ments upon monkeys Ferner was able to map out the 


Lames great precision, and 
ally turned to practical account 


most important motor 
the results were eventu 
in cerebral surgery. 
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Early Science at Oxford. 


January 11, 1683-4. A letter from Mp. Aston 
mentioned an Analysis of ye stone of ye bladder, 
given in to ye Royall Society, by Mr Iaster, who 
affirms, that ye Lapidescent juices within ye body, 
are ye same with which are Without 1t; and 
that ye Caput moriuum of ye stone, will apply to a 
Magnet, like other pyntes. . s 

e Minutes of what has passed in ye new Society 
of Dublm were read; They gave an account of 
severall discourses, of a differing nature, which have 
been read at their meetings ; ee shall in a little 
time, have copies of them. It was then ordered, that 
thankes sho be return’d to ye gentlemen of that 
Society for ye favor of their ra and 
that ye Minutes of this Society should constantly be 
sent them 

An account was given of severall late distillations 
of bnne, made by Dr. Plot and Mr Musgrave. 

1686-7. Mr. Pit communicated an account of the 
peristaltic motion of the stomach, observed in a dog 
in July 1685 and also of lacteals arising from the 
stomach. He was degired to try 1f he could discover 
any lacteal veins in Birds. 

January 12, 1685-6. Mr Flamsteed’s Tide-Table 
for ye year 1686 was presented to ye Society, and 
Mr. LLoyd presented a Catalogue of ye Shells in ye 
Museum Astin lesnecn. 

Dr. Plot communicated a Table for ye keeping a 
Diary of Weather-journall by observjng ye station 
of ye quicksilver in ye Baroscope, ye place of ye 
Seay in ye Thermometer, the points and Tar Ta 
‘ol the Wind ; and ye state of ye Weather: together 
with an account of Weather-glasses exactly e and 
sold (as the table also is) by ie o: Warner, London. 

January 13, 1684-5. r. S (n ye chair, in ye 
absence of ye President,) acquainted ye Socety 
that according to a MS. of Julips Africanus, belonging 
to Magdalen Colledge, (which MS. he thinks is about 
200 years old,) ye citation of Vossius out of this 
Author, concerning ye making of Ignis Grecus, is 
exact. 5 

A Cubicall measure, of a tty given, was 
a to be provided ; . Caswell, and Mr. 

er were desired to enquire, concerning ye 
making one, with it ye difference as to weight, 
between ye same measure of severall sorts of sub- 
stances, as ins, earths &c of diverse lands, may 
be examined, and ye quantity of water &c. exhalin 
from a given space, in a time given, may be found 
out; an account of which will make much toward 

e clearing this quere, viz whether the water of ye 

editerranean io tisponed of by way of vapor? 

According to Mr. Charles Leigh, they have in the 
County of Lancashire an earth, never yet plowed 
in ye memory of man, in ere geal 2 yards under 
ye surface) he has found seve grains of corn, not 
in ye least rotted; he has seen trees in it perfectly 
sound , ıt will preserve any land of flesh; and (he 
thinks) it may make compleat Mymmuies. 

He says, they have a Tobacco-pipe clay, which will 
dissolve in water, and take out any spot: that they 
have a fish, which (he thinks) is the 1a, for x 
they offer to catch it, it will in edine make ye 
water look as black as ink. Another fish ın that 
Countrey, has a prickle on its back; with which, if 
the seamen are at any time pnickt, Ye part will 
certainly gangrene; this prickle, he says, 1s hollow, 
and is inserted into a little bladdgr, out of which ye 
poyson pan: after yə same manner as ın Vıpers 
è elsteed communicated an account of making 

tine, tar, rosin, and pitch, near Marseilles, 
by Mr. Tho Bemat M A. lately of Lincoln College. 
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Societies and Academies. 


LONDON 


Geological Society, December 16 —W. D. Lang and 
L. F Spath: The black marl of Black Ven and 
Stonebarrow, in the Lias of the Dorset coast Pt. I. 
(W D.L.) Th8 Black Marl Series of the Geological 
Survey includes Sppe zones of obtusus, o tum, 
and raricostatus. o lowest part of the series—the 
Shales-with-Beef, has already been described in 

detail At least twelve horizons can be recognised in 

the Black Marl above the Shales-with-Beef; as well 
as two non-sequences. Pt II (L. F S New 
species of ammonites from the Black rl are 
described Notes are also added by Dr. A. E 
Trueman on the Echioceratid ammonites ; aye 
L. R Cox on the lamellibranchs ; and by Miss H. M. 
Muir-Wood on the brachiopods. 


EDINBURGH. 


Royal Society, December 21.—Sir J J Thomson: 
The intermittence of electric force. It 19 sup 
that when a body ıs under the action of such a force, 
the increments it reccives are each finite m amount 
and separated by finite intervals of time, the Pr 
interval of time being called the time interval of the 
electric field. For events which last over a large 
number of time intervals the results are the same as 
those given by the Classical Theory of continuous 
force, but for events which can happen in the very 
short time cqmparable with the time interval of 
field an entirely different treatment 13 required 
The path of an electron in an electric field would, 
on this view not be a curve of continuous curva- 
ture, but an irregular polygon with a very large 
number of sides. The gntermittence of electric force 
would lead to some spontaneous dissociation of 
systems consisting of electrons and positively charged 
particles, and to, the production of Rontgen rays 
when electrons passed near atoms, but these rays 
would be very soft unless the electrons moved so 
quickly that the tıme they were m the neighbourhood 
of the atom was com ble with the time interval 
of the electric field in the atom Since the tme 
interval gets longer as the strength of the electric 
field diminishes, penodic electmc waves cannot 
spread out indefinitely into space, for as they travel 
outwards the intensity of the electyic field diminishes 
and ultimately gets so weak that its time constant 18 
long compared with the period ‘of the waves, the 
waves will be reflected back at this stage and thus the 
energy will be confined to a limited volume, and the 
shorter the penod of the waves the smaller will be 
this volume ‘This shows that the energy of light 
must travel in bundles which do not spread out as 
they travel through space The conception simplifies 


the dual theory of light recently brought forward by 
the autpor, as ıt ensures that the energy of the electri- 
cal waves in the unit of light should constant as 


well as the energy of the quantum —A R Forsyth: 
A chapter in the calçulus of variations : maxima and 
minuna for weak variations of in involving 
ordinary derivatives of the second order The paper 
constructs the tests for the on of a maximum 
or a minimum, by aterral that: involve first and 
second derivatives of an unknown quantity. The 
curve, representing the relation between the dependent 
variable and*the independent vanable, 1s subjected to 
completely arbitrary vanations throughout its length, 
these being small jn magnitude as regards position, 
direction, and curvature The tests are sufficient, as 
well as necessary, for the small variations specified —e 
A C Aitken: e the theory of duaton. A 
paper dealing with Prof E T, Whittuker’s*theory of 
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methods of graduaton. 


the graduation of data A new method,of solution is 
prea which is better adapted for computation 
and also brings ont a comparison with other extant 
E Weatherbum: On 
tnple systems of surfaces and nonorthogonal curvi- 
linear co-ordinates. 


SHEFFIELD 


Society of Glass Technology, December 16.— 
W E.S Turner’ The composition of glass surtable , 
for use with automatic machin A survey was 
made of the whole field of glass compositions which 
have been used, icularly fdr glass bottles, from 
the time of the man glass ers down to the 
present day. The in uction of the automatic 
machine has much limited the range of compositions 
available For example, in using a number of types 
of machines the percentage of lime in the glass can- 


snot be raised safely above 10 per cent., whereas in 


some of the glass used on the continent and worked 
by hand 20 per cent sometimes occurs The factors 
which decide the limits of composition are the size 
of the article, whether colourless or coloured; the 
method by which the machine 1s to be charged, that 
18 to say, whether by suction or by gob N and 
finally by the of machine itself. Scientifically, 
the factors of importance are the viscosity of the 
glass, the rate at which the viscosity changes with 
temperature, the heat conductivity and heat radia- 
tion.—Violet Dimbleby and W E. S. Turner. The 
relationship between the durability and the chemical 
aaa ee of glass Tests were made of glasses of 

ar type in which soda was replaced successively 
by lime, magnesia, alumina, titania, zirconia, barium 
oxide and boric oxide. In all, 70 to 80 individual 
glasses were prepared, and the action of the four 
reagents, namely, boiling water, hydrochloric acid, 
sodium carbonate and caustic so solution, were 
tested. 


Care Town. 


Royal Society of South Africa, October 21 —P. R. 
v.d. R Copeman: Note on the decrease in acidity 
during the ripening of grapes. The most important 
changes occur in the sugar and acid content of the 
juice. The acidity, as determined by titration, 
decreases during ripening, and when the logarithm 
of the acidity is plotted against the time, a straight 
line ıs obtamed. The concentration of acid varies 
with the time, and the rate of decrease is proportional 
to the existing concentration. The acidity at any 
given time depends upon the vanety of grape The 
rate of decrease of acidity is imdependent of the 
variety, but 13 dependent upon some seasonal varia- 
ton The rate at which pa mpen during any given 
season 18 independent of ,the variety At maturity 
the decrease in acidity becomes practically neghgible. 
—Alexander Brown: An extension of Ceva’s theorem 
to polygons of any number of sides For a polygon 
of 2m sides ıt gives m— I relations, and for a polygon 
of 2m+1 sides it gives m relations. Various special 
results already known can be derived as particular 
cases —L. P. Bosman. The h lytic properties of 
certain amino-acids. Falk and Nielson state that the 
amino-acids glycine, alanine, leucine, aspartic and 
glutamic, bring about the hydrolyses of esters such 
as methyl acetate, ethyl butyrate, and olive ol. The 
actual hydrolyses cannot, however, be attributed to 
the fact that these acids contain the arfiino-group. 
The acidity of the medium seems to be the cause of the 
hydrolyses.—D. B. Swart: Note on the South African 
marine mussel, Myitlus Meridionals, Krauss (1848). 
M. Meridionalts 1s established beyond all doubt as a 
distinct 8 es.—H G Fourcade: (r) On instruments 
and methods for stereoscopic surveying (2) The 
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optical transformation of projections and its applica- 
tion to mapping from air photographs. (3) On some 
conditions for the accurate vision of stereoscopic 
pictures 
ROME 

Royal Academy of the Lince, November r —G. 
Armellini: An apparent oscillation of the solar 
diameter, arenes cared out in the Royal 
Campidoglio Observatory. Measurements made m 
three Taban observatories ın 1924 gıve,*for the sun’s 
diameter, values lower than those obtained in 1923 
Support is thus fufnished to Hilfiker’s and Lane’s 
hypothesis that the sun is a pulsating star —F. 
Zambonini and G. Carobbi. Double sulphates of the 
rare earth and alkal: metals (ui). Double sulphates 
of lanthanum and sodium. Investigation of the 
isotherm for 25° mdicates the formation of the stable 
compound, La,(SO,),, Na,SO,, 2H,O.—F. Zambonini 
and R G Levi: Researches on the isomorphism of 
the molybdates of rare earth metals with those of 
calcium, strontium, barium, and lead Rdédntgeno- 
graphe analysis shows tbat the compounds 00, 

tMoO, oO, and PbMoQ, possess identical 

talline structures.—Muneo Chini: Plane lines, for 
which the length of the arc is given in polar co- 
ordinates, as a function of the anomaly oi the ex- 
tremity.—G C. Evans: The simple potential, and 
Neumann’s problem.—Mentore Maggini. The orbit 
of the binary system OF 535, deduced. from mter- 
ferometric measirements —V. Ronchi. The ocular 
interferometer.—Rita Brunetti: The effect of chemi- 
cal linlang on the energy of intra-atomic levels 
A Pontremolk: The onentation in a constant electric 
or magnetic field in the hypothesis of molecular 
aniwotropy.—L. Tieri: Determination of Avo ’8 
constant by means of doubly refracting solutions of 
dialysed 1ron Results are obtained which show that 
even liquids which under the ultramicroscope appear 
to contain in suspension granules of only one type, 
actually contain granules of different magnitudes 
There results, therefore, increased condensation of 
the gianules at the bottom of the liquid, and con- 
sequently, for the lower layers, greater double re- 
fraction than corresponds with Laplace’s law.—-Luigi 
Rolla and Giorgio Piccardi: Chemical statics of 
electronic phenomena.—Mario Amadori: Products of 
the condensation of glucose with p-phenetidine.— 
Michele Giua: Influence of substituents on the 
formation and stability of vanous cycle compounds. 
In connexion with the nuclear tension of coumaranone 
and coumarandione compounds, the condensation of 
malonyl chloride with eke eee has been investi- 
peter Saccardi : e nature of melanogen 
en injected into the animal organism, pyrrole does 

not pass unaltered into the urine, but 18 converted b 
oxidation in the organism into a melanogen which 
o an azo-compound different from that furnished 

y pyrrole —Tullo Carpanese © The epidote of Monte 
Rosso di Verra (Monte Rosa group). Ths mineral, 
of specific gravity 3:343, exhibits the crystallographic 
constants, 4.b:¢=1-5803 1: 1°8045, 8 =64° 34-5’, 
and a composition in good agreement with the for- 
mula HCa,(Al, Fe), S1401 —-Cesare Artom: Obligatory 
correlations of true tetraploidism (giantism and 
cellular m tude) —Gustavo Brunelli and Ettore 
Remotti : e physiologico-etological significance of 
the secondary sexual characters in Gambusia. 


SYDNEY. 
Royal Society of New South Wales, November 4.— 
J C. Earl and V. M Trikojus The constitution of 
australol. The identity of the golid phenol, australol, 
isolated from certain eucalyptus oils by the late 





established For the purpose of compamson, p-iso- 
propyl phenol was prepared synthetically by the 
following scheme of-reactions: magnesium phenyl 
bromide + acetone —> phenyl methyl carbinol —> 
d Papropenyi benzene —> cumene —> sodium cumene 
pour onate —> -isopropyl phenol.—A. R. Penfold : 
e essential oils-of Mi wa litarsifoha and M. 
altermfoha Both these tall papery -bark tea trees 
follow the water-courses of the coast *districts of 
NS Wales and southern Queensland, the former 
being abundant around Sydney, whilst the latter 13 
eet at Copmanhurst on the Clarence River. 
erpinenes, cymene, d-a-pinene, cineol, sesquiterpenes 
( ene), and terpinenol-4, with a little sesquiter- 
pene alcohol, are the pmncipal constituents of the 
essential oils—Leo A. Cotton: Note on the earth- 
quakes at Murrambateman during March and April 
1924, and January to Apml 1925. Although the 
continent of Australia hes outside the two great 
earthquake belts of the world in which 95 per cent. 
of all recorded shocks occur, there are certain areas 
which are subject to occasional earthquakes The 
Yass district is one which has from time to time been 
shaken, but there iseno previous record of such a 
seismic spasm as that which affected this district 
during the months of March and April 1924. Altogether 
some mine or ten shocks were recorded 1n this interval. 
The first earthquake was the moat pronounced, and 
the information secured from many residents in ‘the 
district show that the 1soseismals have a pronounced 
L-shaped distribution which ıs attnbuted to movement 
along two faults which act as partial boundaries of 
an unstable earth block. A recurrence of seismic 
activity in the distnct took place during the penod 
January to April in the following year (1925) Five 
shocks were recorded in this yterval —-M B Welch: 
The identification of the pmncipal wronbarks and 
allied woods Australia’s most valuable hardwoods 
for heavy constructional work, railyay sleepers, poles, 
etc., are the 1ronbarks. It is, however, very difficult 
to separate these woods from certain timbers known 
as grey gum, which are often substituted for the 
former Certain differences exist, however, and these 
are described. 





Official Publications Received. 


Bixth Report of the Smoke Abatement League of Great Britain 
Pp 17 (Manchester: 83 Blackfriars Street ) 

Contributions to Palaeontology from the Om 6 Institution of 
Washington. Papers oiseuiag ine Palacontology of the Pleiatocanef 
Californie and the Tertiary of Oregon (Pabhoewon No, 8i7.) Pp. 1u+ 
9092+10 plates (Wi n' Oarnege Insutuwon. 

Iny tions in the Aleutean ds. By Waldemar 
o. 887.) Pp 1x+145-+428 plates (Washington: 


Um States Department of Agricultars, Department Bulletin No. 
1339 The Hffect of Weather upon the Ohanga in Weight of a Colony of 
Bees dunng the Honey Flow eer Ponibloton Pp bf 

ashıngton Goremment Prin ce een 
eres natal apart and Statement of £ocountas fo 


o Institution ) 


Livmgstone Oa 
the Your 1924-25 p H n, B10 ) 

New Zealand: Department of Lands and Burroy. Scenery Preverra- 
tion: Re for the Year ended Slat Marsh 1025, together mith State- 
mant of nta and Schedule of Lands and reserrad dunog 


the Year under the Scenery Preservation Pp. 7. (Wellington, 


NZ’ W. A. G. Skanner) &l 
Transactions and of the Botanical Bomety of Bdinbargh. 
Vol £0, Part 2, Semon 1924-25, ae xvi119-217. (Kdinburgh.) 7s, bd. 
of the Royal Society of Edinburgh Sesmon 1925-1926 
Vol 46, Part 1, No 1: Some Modern Aspects of Phymcal Ressu ch. 
Addrem by the Prendent, Sir Alfred Ewi 8 Od Vol 44, 
Part 1, No 3: Prenatal Death in the Pig 1ta gact upon. tis Bet 
Reto. By F. AE Crew. Pp. Old Od (Edinburgh: Grant and 
Bon, London: Wiliams end Norgate, Ltd. 
Communieatzons from the Geological Institute of the Agrienitarel 
n (Holland) Ko 9.®Repoit on a Collestion of 
u Obi and (Molucas By Dr. O H, 
868 agoningen ` H. Voenman on Zonen 
T. Ae Museom. Bulletin No 9 aon Agnenltnre; 
Food Plants of the Natives OfẹNew Zealand, with soine 
ative Methods of Agnonulture, ita Ritual and Origin aly ths 


@Oostn 
Rew 
the Culti 
Acoount of 


Mr H. G Smith, with puisopropyl phenol, has been ! py Bisdon Best Pp vu+i72+47 plates.” (Wellington, N Z ) 


NO. 2932, VOL. 117] 


72 $ 


Foest Bulletin No 67 (Bilvicnltare Series). Ohir (Pinus longiflora) 
Beed Eupply. By & H. Howard Pp. 7. (Caloutta: Government of 
Indus Central Publieatian Branch.) 3 annas, td, 

EKonmkhjk Magnotisch en Meteoro Observatorium te Batavia 
Verhardelingen No 14. Regenvel in Nederlandsch-Indis (Ramfali ın the 
Netherlands Indies}. Door (by) Dr. J Boorema, Deel 1 (Vol. 1): 
Gemiddelden van den Regenval voor 1715 Waarnemingsplaatsen in Neder- 
landseh-India, berekend uit Waarnemin yerricht in het Tiydvak 187% 
1022 (Mean Rainfall Figures for 715 fall Stations in the Nether- 
lands Indies, calculated hom Obgeriatians made during the Period 1879- 
1922. Pp win+102 (Waltevreden’ Landedrukkery 

The Amgricay Museum of Natmel History. Guide Leaflet No 61° 
The Capture and Preservation of mall Animals for Study. By H. E 
Anthony Pp 63 (New York) 165 osnts 








Diary of Societies and Public Lectures. 


SATURDAY, Jawvary & 


GrogRaPHicaL Association (Annnal Moetings) (at London Sebool of 
Leip pele ae w —Evhibilion —As’ 10,—Piof, P. M Roxby 
o Conospt of Natural Regions in the Teaching of Geograph 
with Spomal Illustrations from Ohina —At ILIE Discusions Fed 
conc irrently in se te oona —O G. paar and others ' The Place 
of Geology in a Two Penod a Week Geography Course —O. D. Forde 
and others Detail in Geography Lewous —Major A. G Qburch and 
others; Geography ın Reletion to other Sehool Buljecta—Miss R M 
orng and others: Geography for the Younger Clkdren im Pomary 
als, 
Ixeriroriow or HowmorraL amp Coury Hxarwerns (Yorkslure District) 
(at Town Hall, Huddersfield) at 2.80 
RovaL Lestrrotiow or Great BRITAIN, at 8.—Sir Willam Bragg: Old 
Tradaa and New Knowledge: (6) The Trafa of the Hrer, 
Iwsrrru rp or Berrien Fourparmes (Lanoashue Branch) (at College of 
Technology, Manchoster), at é . Loogien Laiud Shrinkage ım 


Grey Iron. 
MONDAY, Jaxuany 1l. 


ROTAL IRIAN Acapexy, at 4.15. 

Rovac Sociery or Eporaveon, at 4 80 —Prof. A A. Lawson. Endemusm 
and Bvolntion as obserred in the Australan Flora.— Prof. G, Harrower: 
A Btudy of the Hokien and Tamil Skull —Dr D A Furrweather 
bag) beg mm the Serios of Normal Dibesto Acids —Mias O CO 
Biller s Blow Qudation of Phosphorus Troude, Pt L The Aston 
of Wate: Vapour on Phosphorus Tnonde —H T. Copeon: Partial 

y ote Hauatioes eee pee of Yamations 
roToRLA Jweercrorm (at tral Buildmgy, biked at 4.30 — 
Prof. T G. Pinches. Notes on the Discoveries at Ur and Ts) Al-Obeid, 
and the Worship of the Noon-God, 

Ieetrrorioxk OF AUTOMOBILE @ExXGDELERS ırmmgham Centre) (at 
Chamber of Commeres, Dirmmgham), af Y —H. Bnggs: The Bumination 
of Nowe in the Motor Gyole. 

lffarrroriox OF Eieorriga, Exwoiarras (Informal Moeting) (ak Univeraty 
Oollege), ab T.—W O.Chaton and othe:s Discussion on The Mleotncal 
Tnstcllation at the Rockefeller Building, University Collage. 

Tuarirotiow oF Exvecrrica, Bwobrerma (North- Centre) (at 
Armstrong Ocllege, Newceastle-upon-Tyns), at 7. 

Gretrroriow of MeonawicaL Exoutesrs (Graduates’ Becton, London), 
at 7 —H. H,“Lawis. The Reduction of Faotory Costs 

Imeitrrors or MrTALE tush Loea! Section) (at 89 Elmbank Orescent, 
Glasgow), at 7.20.—Prof F O Thompaon: The Nechanieal Properties 
of Non-Ferrous Metals and Alloys at High Tem tures 

: Reosnt Forestry 


Scrrerons’ Imptiruriom, at 6 — W. lL. Tay 
Derelopment. 

RoraL GeoanaritcaL Booirry (at olan Hall, at 8.90 -—J. P. Mille: 
The Asvam-}}urma Fioutter, 

Rovat Boorrry or Meproueg, at 8,80.—Prof. Noel Paton. The Metabolic 
Obanges in Oblorslorm Leite 

Imemitrore or Barwina (Landon tion) (at Hngmeers’ Olub, Coreniry 
Street, W )—J. Btowort Barleys. 

Istriroriow or ELLOTRIOAN Hwoiwerns (Westorn Centre) (at Swansea) — 
R A. Ohattock. Presidential Addi ess, 


TUESDAY, Jawoany 12 


Maxonesrce GroLoaimay AND Mixiwo SOCIETY, at 4. 

RoraL Boor, or Meniomn (lherapentics and Pharmacology and 
Medicine Hections), at d —Prof. BUrott and Prof. Oummins and others 
Ducnusawp on The Treatment of Pulmonary Tubereuloms with Sano- 


cry 

Iwritoriog oF Pernotrum Tronwotooists (ab Royal Sooisty of Arts), 
at 6 #0 -—~J, Stanley Lewis’ The Vapour Pressures of Fuel Ai tares, 
Part I! , to bo followed by a discuwnan, opened by Piof J. B & Brame, 
on Tho Batimate of Unsetnrated and Aromatic ydrocarbons. 

foarritoriow oF CITIL ics dag At 6—0. F. Bengough ° Level 
Bndga, Nowcastle-upon-Tyne nderpinning and Repair of Founda- 
tions of liver Piers, 

Inetrrutiow or Eccorrican Ewonoens (North Midland Cent: e) (at Hotel 
Metropole, 12ed»), at 7. 

Iesrntotiox or EtxorsicaL Exonnrnas (Boottish Centre) (at North 
British Station Hotel, Edinburgh), at 7.—-H. M. Sayers: Blectneity 
Supply Tanta 

Roya. PHoioorarnic Soormry or Garat Britan, at T—A R Wataon. 
The Infloenes ofthe Renaissance on Italian Painting. 

Tari roro» or AuromdsrLe Eworxecas (Coventry Centre) (at Broadgate 
Qafe, Corentry), at 730--J D Parkes c applied to Failores 

Booirry or Camrose I y (South Wales tion) (at Technical 
College, Cathays Park, 10} eb ¥.80.—Discussion on The Traming 
of Ohemrsts for Industry. 

Imejitotion OF Mywcivrers AXD 


Metals by Creep. . ry 
Quarerr iivenomaantous Lus, at 7 90.—T, Sa ory Évolution in Sprders 
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Suiraoicpens oe SoortawD (at ła 
Elmbank Orescant, Glasgow), at 7.30—Prof. W. Herr: Failure of 
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PmanmacruTiodL Bodirrr or Gamat Britany, at §—F Browne and 
Dorothy G. Randle. Bome New, Modified and Tested Formule of the 
Biiteah Pharmaceutical Ocdox. 


WEDNESDAY, Jaxvany 18, 


Rora Soorerr or Angra, at 8--Prof H. B® Armstrong, Alico in 
Wondeilend at the Broakfast Table (Wann Juvenile Lectures) (2) 

RovaL Bocurry oy Mrvicume (Garpery > BubSestion of P. logy), at 
630 —Dr. O. Dukes. Simple mours of the Large Intestine and 
thar Relation to Cancer. to be followed by a discussion 

Leetrrotiox or O1vi, Ewomrcess (Informal Mee! ato—F. J. Paice 
The Testing and Bvamination of Alaterials for Railway Construction, 

Rapie Sootery og Gacat Britai (Informal Moeting) (at Inatitution 
of Riectmoal peers), at 6, 

lawrrrotiow or BLICTRIOAL Bwoir ems ath Midland Centre) (at 
Bimningham Univoreity), at 7.0, E, Webb’ The Poner Lomee in 
Magnetic Sheet Material at High Flux Densitues 

LaetITUTION oF OnemicaL Ewoorrens (jontly with Booty of Chemical 
Tadustry (London Beotion)) (at Chamuoal Society), at 8.—A. J. Y. 
Und : ACntical Review of Published Expenments m Filtration. 
—Dr. G Matin. Tube Mul Gmnding—with special isference to 
Gnnding 1n a Ourrent of Air 

Lestrrvriow oF Hoonrere#ix-Onaror (at Bi Bride Institute, Bride 
Lane, B.0,), at $S —J. W. L. Rowe’ Industral Boonomios 

om or SrauctumaL BEwopmrrs (Lanoashue and Ohoshire 
rife psy —Piof J Husband: The Lateral and Transverse Biamng of 
gos. 


THURSDAY, Jamvuarr l4. 


Rorat Sooty, at430—D L Hilland Y Aruma Efects of Ultrn-Violet 
Radiatron upon Involuntary Auscle and the sup Phyuo'ogical 
Interference ot Visible Rays —L de B Daly: A Closed Ouout Heart 
Lang Preparation Effect of Alterations in the Peripheral Resistance 
and in the Capacity of the Circulation —To be read ta tule only —T B. 
P. Strangesays end Honor B. Fell. Haper:mental Studies on the 
Differenuahon of Hmbiyonic Tussnes glowing Ia spo aud ra riho, TL 
The Development of the Undifierentuated Limb-bud (a) when sub- 
cutansously giafted into the Post Einbryonio Chick, and (b) when 
cultivated ta miro ~-O N Long. Muscular Evercise, Lactio Acid, and 
the Supply and Utaleation of Oxygen Part XIV The Relation in 
Man bet wean the Ox Intake during Baercee and the Lache Aad 
Content of the Muscles —K. F He and O., N. Long. The Neta- 
bolism of the Diabetic Individual doring and atter Muscular Brarcise 
—W G Miller: The Diffraction Method of measurmg the Diameter of 
Hrythrocytes 

LONDON NatruxmaricaL Soairry (at Royal Astronomical Bomety), at 5. 

Barren PsyowoL.ocicaL Bocrery (Education Section) (at Univermty 
College), at 6.—Miss Margaret Drnmmond. The Natore and Tiaming 


of the Imagination. 
Jhorrirution oF ELECTRICAL Ewonreers ndee Bub-Cantre) (at Univer- 


miy Onllegs, Dundes), af 780 — W. M Mackay. Atmosphenc 

Eleet rienty. P 
Iarrroriox or MxrcuamicaL Exonreens (Glasgow Bianch) (Annual 

Mosting) (at Rosel Technioal Collage, Glasgow), at 7.80.— per 


Economy of Fuel in Steam Generating [nstelleteons 

Imerrrotion of MHromaxicaL Excueeres (Cerdafi Branch) (Annual 
Mectang). 

Iwerrroriow or Nuecmawioa, Hoeooreens (Layerpool Branch) — Third 
Report of the Manne Engins Trials Oommities, 

Ow AXD COLOUR OAANiSTa ABBOOLATION. 

Ixarrroriox or tga Ruspra IxpowreY (Manchester Bection) (ab Han- 
cheater) —H. O Young’ Steam and ite Oontrol as apphed to Rubber 
Production Methods. 


FRIDAY, Jawuary 15 


ROTAL AsreowomidaL Socrerry (Geoph ucal Ducusmun), at &—Prof J. 
Joly: Radioactayity and the Barth's Surtioe History Other speakers 
Dr H. Jeftreysand P Lake In chau—Lord Raylegh 

{wertrotion oF Mrouawicat, Ewoiwrers (Informal Meeting), at 7.— 
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~ Research and Education in Agriculture. 


T is difficult for thé lay mind to appreciate the 
possibilities of an architectural venture until at 
last thescaffolds are withdrawn and the §nished building 
stands forth for all to see—to praise or to blame. It 
has been thus with the steady- building fip of our 
present system of agricultural research and education. 
It is only now, as the scaffolds are being slowly re- 
moved, that we can realise to the full the scope of the 
edifice which it has been sought to erect. : 

The Report recently issued by the Intelligence 
Department of the Ministry of Agriculture! is an 
interesting document, in which it has been possible 
perhaps for the first time to give the reader a complete 
picture of the machinery by which it is hoped to bring 
scientific knowledge and scientific method to the direct 
aid of the farmer. It will be a matter of surprise to 
many—no doubt accustomed to think that England 
still lags far behind other countries in the matter of 
financial support to agricultural research and educa- 
tion—to find on what a substantial foundation the 
system has been built. The plans, too, have been well 
drawn, for they allow of harmonious expansion ın 
stveral directions, and there can be no gainsaying that 
the system as a whole holds much promise for the future. 

It will be apparent that one ef the corner-stones of 
the whole structure is research—and it is satisfactory 


to be able, in parenthesis, to add that the farmers 


themselves have been second to none in their anxiety 
that this stone should be well and truly laid. Not 
only are annual grants to a total exceeding “104,000! 
made to twenty-one research institutions in England 
and Wales—each charged with definite lines of inquiry 
—but also grants now amounting to 31,400], are made 
to fourteen advisory centres in order largely to provide 
for research into purely local problems. 

It is very satisfactory to note that the advisory 
system has been considerably strengthened—the grants 
have been increased by 13,6501. since 1921-22, and 
advisory economists have now been appointed to the 
majority of the centres. Perhaps the chief merit of 
the advisory scheme is the tacit recognition .of the 
importance of stimulating the research spirit in con- 
nexion with the teaching departments. It follows that 
a far-reaching effect of the strengthening of the per- 
sonnel at the colleges consequent on the appointment 
of the advisory officers is that the teaching staff have 
greater opportunities for specialisation and for con- 
ducting independent research. ° 

Grants to agricultural departments of the univer- 
sities and to agricultural colleges for higher education 
©. yemstry of Agrioalture and 


prin ee the Tyee yonan the Work of pe 
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are made to fifteen, institutions to a total of 48,sool. 
There is less disparity between the grants made to 
the different teaching centres-—although even here it 
is appretiable—than to institutions charged primarily 
with research. In the latter case a large disparity is 
almost inevitable, since the several research institutions 
have very different terms of reference demanding very 
different staffing and ‘equipment. As time goes on it 
is, however, to be hoped that it will be found possible 
rather to level up the grants to the several institutions 
than to accentuate the differences further—and this 
tehdency should be applied alike to research and 
educational grants. Over-wide disparities in the dis- 
tribution of public funds are at all times undesirable, 
and if carried to excess might possibly stimulate 
something much less desirable than healthy rivalry. 
Grants to the counties have totalled 150,000l., 
making the gross expenditure on county work, in part 
financed from local funds, *224,000l. Agricultural 
organisers are now attached to practically all the 
counties in England and Wales, while in a large number 
of counties there also exists the nucleus of a sound 


educational staff. The provision of farm institutes in. 


the counties has been increased to fourteen. 

There is thus provided a complete chain from re- 
search to education aiming at bringing the maximum 
of assistance to the farmer. The organisation of the 
whole system, howevet, presents difficulties, for not 
only are a large number and wide range of workers 
involved, but administration also falls to a number of 
different bodies—the Ministry of Agriculture, the 
governing bodies of colleges, universities and research 
institutions, and the county authorities. In regard to 
some aspects of the work responsibility is also, in part 
at least, delegated to advisory committees or councils, 
while trade interests and opinions have frequently to 
be considered. 

The Ministry of Agriculture has sought to co- 
ordinate the whole work by setting up standing con- 
ferences, such as, for example, those of the advisory 
pathologists and advisory chemists, and from time to 
time calling larger conferences of research, college, and 
county workers. Regional conferences of all the 
workers in the counties associated with the different 
advisory centres have also become general, and more 
and more are fulfilling the most important part in the 
smooth working of the machine. There is perhaps 
real risk, however, that some of the measures adopted 
may tend towards a too great standardisation in 
respect of the functions and duties of both institutions 
and individuals, rather than towards co-ordination in 
the highest sense. , 

In research a certain amount of overlapping can 
never be avoided, and since method and individuality 
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go for so much, is perhaps rather to be encouraged 
than the reverse. The consequences could only be 
disastrous if research came to be considered as almost 
the sole prerogative of the research institutions and of 
the advisers, and if the drawing up, or criticism, of 
schemes of research or inquiry were deemed only to be 
the concern of the “ official ” researeh workers. In a 
loosely knit together system the success of which 
depends solely on good-will—and since the system is 
primarily intended to serve the interests of a pro- 
foundly complicated industry—the ideas of practical 
workers in close touch with the farmer should be 
regarded as of at least equal value in formulating 
profitable lines of research to those of the research 
workers themselves. 

It is, therefore, of the utmost importance that the 
constitution of all conferences and committees—if only 
remotely connected with the administration of any 
part of the scheme—should always be such as to imply 
nothing in the nature of prerogatives. Moreover, the 
terms of reference under which an institution or an 
individual worker acts, no matter how restricted their 
scope, are surely not intended to imply the posses- 
sion of a monopoly; congequently—and in order to 
dispel completely the possibility of any such views 
being held—the greatest possible encouragement should 
be given to any independent worker of proved capacity 
to proceed with an attack by methods which seem good 
fo him on a problem to which he is attracted, even if 
the investigation comes within the category of subjects 
dealt with at one of the research institutions. Any 
tendency in the opposite direction should be rigidly 
guarded against, for if allowed to develop it would 
assuredly shatter the stability of the whole fabric, and 
would certainly tend to stultify originality, which is 
the life-blood of successful investigation. 

There is very considerable evidence in the report to 
show that scientific information is, in fact, not only 
being put into the farmers’ hands, but is also being used 
to good advantage. Perhaps the most significant figure 
quoted in this connexion is that 6782 persons attended 
evening classes during the year 1923-24, while the 
success of the formation of agricultural discussion 
societies in the counties is another excellent augury 
for tbe future. The value of these classes and societies 
will, moreover, increase in proportion as the number 
of young men with practical farming as their objective 
pass through the colleges and farm institutes. . 

The various schemes of organisation pressed forward 
by the Ministry have amply justified themselves. This» 
is well seen with reference to the recent gre&t advances 
made in poultry keeping in Great Britain and in rela- 
tion to various aspects ‘of the horticultural industry. 
In some ways the most significant work of organisation 
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is that connected with certain features of the administra- 
tion of the Destructive Insects and Pests Act. Refer- 
ence is made to the inspection and certification of 
growing crops of approved i immune varieties of potatoes 
and to the wart disease immunity trials conducted 
under the auspices of the National . Institute of 
Agricultural Botany at its Ormskirk station. These 
constitute relatively ‘new departures, which eventually 
will almost certaialy be applied in principle to other 
crops with, beneficial results of a magnitude that at 
present we can but dimly foresee. 

By no means the least important of the activities 
under the general guidance of the Ministry are the 
various live-stock improvement schemes. The report 
before us is evidence in particular of the fruitful results 
of the comparatively recently introduced milk-recording 
scheme. The recorded herds show a substantial 
increase in the average yields per-cow from year to 
year, and, what is of greater importance, a marked 
improvement in the proportion of high-yieldmg cows 
inthe several herds, due to the steady weeding out of 
the poorer milkers. This is a scheme which has an: 

‘altogether greater value than is indicated merely by 
the convincing statistics given—for more than any 
other educational activity it has tanght the farmer the 
value of accurate records, a lesson which he must come 
eventually to apply to all his breeding and perhaps to 
most of his practices, 

From the scientific point of view, the achievements 
have important implications, for they show the neces- 
sity of testing and checking the validity of show-yard 
criteria in respect of all live-stock. At present the 
breeding societies, assisted by the Ministry, base the 
selection of sires almost wholly on show-yard criteria, 
and the excellence of the selections made is sought to 
be substantiated in a paragraph—which is perhaps 
prematurely thrasonical—alludig to the successes of 
stock by premium bulls at the shows. 

The whole question of the merits of one breed com- 
pared to another, and of one type of animal within the 
breed to another, is intimately ‘connected, however, 
with economy of conversion of, feeding ~stuffs. It 
would perhaps be wise, in view of the teaching of the 
milk records, to initiate well-planned local schemes of 
experimentation, at carefully selected centres, designed 
to obtain trustworthy data on the economic suitability 
of different types of animals for the different con- 
ditions obtaining. This should be done before going 
too far to encourage breed societies run on the un- 
proven assumption that show-yard criteria afford the 
correct basis for selecting- sires competent to beget 
progeny with the highest possible money-earning 
capacity when employed as ordinary farm stock in the 
districts severally served by the societies. , 
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The History of Engineering. 

A History of Engineering. By A. P. M. Fleming and 
H. J. Brocklehurst. * (The Histories of Engligh Indus- 
tries Series.) Pp. vii+312. (London: A. and C. 
Black, Ltd., 1925.) 12s. 6d. net. 

HOUGH there are manysbiographies of engineers 

and historical works in various branches of 
engineering, no attempt appears to have been made 
to write a general history of engineering. The reasons 
for this are perhaps not far to seek. No one but an 

engineer could write such a book, and engineers, as a 

rule, are actively engaged in the exercise of their 

profession and are concerned more with the present 
and the future than with the past. It is true many 

engineers possess the necessary literary ability and a 

few the wide knowledge and experience, but the 

opportunities for historical studies are but few. A 

step in the right direction was taken a few years ago 

when the Newcomen Society was founded, and the 
researches by its members will prove a mine of informa- 
tion for the future historian. But the subject is a vast 
one; the materials are there in profusion, and the task 
of selection is by no means easy. Of the sources of 
information, none are perhaps of more value than the 

‘transactions of the various engineering societies, the 

addresses of the presidents often containing historical 

reviews of great importance; shose of Sir John Rennie 
in 1846 and of Sir William White in 1903 to the 

Institution of Civil Engineers being two notable 

examples. 

While no general history of engineering exists, 
historical notes are often given in text-books, and there 
is ample evidence that in the profession there is a 
growing sense of the value of the records of the past. 
France and England have possessed museums illus- 
trating invention and engineering for many years, 
German engineers supported whole-heartedly the build- 
ing up of the Deutsches Museum in Munich, amd 
energetic action is now being taken to form a National 
Museum of Engineering and Industry for the United 
States. This will probably take the form of a central 
museum at Washington, with smaller museums of an 
educational character in some of the great industrial 
centres. This is a movement which will be watched 
with growing interest. The gommittee entrusted 
with the task of inaugurating the American Museum 
includes representatives of the four Founder Societies 
of Civil Engineers, Mechanical Engineers, Mining 
Engineers, and Electrical Engineers. For their president 
they bave Mr. Samuel Insull, of whoff it has been 
said “no ship ever stranded which had him for its 
helmsman.” 

Nearly all engineering can be included in four groups 
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relating to transport, communication, power, and pro- 
duction. The story begins with the earliest of tools, the 
making of sledges and the use of metals. It includes 
the construction of canals and ‘harbours, bridges and 
aqueducts by the Chinese, the Egyptians, and the 
Romans, who, werking with the simplest appliances, 
raised those monumental works which claim our pro- 
found admimtion to-day. While admitting the absorb- 
ing interest of the study of the engineering feats of 
the ancients, it is modern engineermg which has 
changed the face of the world and the habits of nations. 
Modern engineering had its birth with the steam engine 
in the early part of the eighteenth century, and its 
scope is indicated by the definition accepted after much 
dehberation by the American Society of Mechanical 
Engineers in the statement: “ Engmeering is the 
science of controlling the forces and utilising the 
materials of nature for the benefit of man and 1s the 
art of directing and organising human activities in 
connexion therewith.” The definition breathes a 
spirit of service worthy of the noble heritage of the 
engineer; a heritage of which we cannot know too 
much. Each generation has produced its pioneers, and 
the young engipeer will find in their lives a source of 
inspiration. The objects of our engineering museums 
include the preservation of historic works, but they 
might also well include the publication of adequate and 
impartial histories of the progress of engineering. 

., Like all science, engineering is international, and the 
improvements and discoveries of each nation are 
available for all. Yet there is room for the histories of 


nations as well as of mankind, and the book which has. 


led to these remarks is a history of engineering devoted 
mainly to the story of engineering in England. It 
has chapters on docks and harbours, canals, roads and 
bridges, steam, railways, iron, gas and electricity, as 
well as a short chapter on ancient engineering. The 
writers, however, have mainly kept to the old well- 
béaten tracks, and we are thus once again brought into 
the company of Brindley, Newcomen, Stephenson, 
Cort, Watt, Hédley, and Faraday. The story retold 
is of immense importance, but we should have been glad 
of more information regarding the growth of the great 
industries these pioneers promoted. Of thirty-four 
pages given to the chapter “The Age of Steam,” 
thirty are devoted te Savery, Newcomen, Watt, and 
their contemporaries, and four to the steam turbine. 
We nowhere find the names of Perkins, Donkin, Hicks, 
Joule, Marshall, Elder, Kirk, Rankine, Willans, or 
Yarrow. The compound and triple expansion engines, 
the high-spee@l engines working with high pressures, 
were all very important improvements, and half a 
century ago numerous engineering firms were employed 


of steam engines for the whole world, and the history 
of this industry has never been written. 

As introductory essays to the study of engineering 
history, the sketches in the book are well worth reading, 
but much more is required than tHis. The sense of 
proportion is one of the essential qualifications of the 
historian of engineering if he is to endeavour to follow 
in the footsteps of Gibbon, who with a wide and intimate 
knowledge of his subject possessed the power of 
mastering his materials and of corndensing them into a 
broad and well-filled narrative in a manner which has 
never been surpassed. We speak of the age of steam, 
the iron age, the steel age, the age of machinery, the 
age of electricity, and the age of invention, but there 
are no such separate ages; they are all included in the 
age of modern engineering, and the telling of that 
story still awaits its Gibbon. 





The Psychology of Juvenile Crime. 


The Young Delinquent. By Prof. Cyril Burt. Pp. 
, xx+643. (London: University of London Press, 

Ltd., 1935.) 175. 6d. net. 

ROF. BURT’S aim in this important study is 

primarily practical; he wishes to afford to 
teachers, probation officers, and others, aid in the 
investigation and treatment of young offenders. His 
practical advice, however, is based upon an exact and 
scientific study of data collected by himself in the 
course of his work in connexion with the schools of the 
London County Council, and he brings to bear upon the 
treatment of his problems a breadth of outlook very 
rare in the previous studies of the etiology of crime. 
Very frequently these have been vitiated by over- 
emphasis of selected cases, by preconceived notions as 
to the relative importance of heredity and environment 
as determinants of human conduct, by the absence of 
a sound anthropological and psychological basis. 

Prof. Burt’s work undoubtedly avoids these defects. 
His method is to take a sample collection of two 
hundred consecutive cases of juvenile delinquency, to 
study these intensiyely, and to check his conclusions 
by a study of a control group of four hundred cases 
taken from the non-delinquent population of children 
of the same age and social class,. living in the same 
streets and attending the same schools. In each case 
he studies carefully the home circumstances, the family 
history, the physical and mental condition of the child 
concerned. “His main conclusions may be briefly 
indicated. As to hereditary factors, he shows that the 
notion that crime can be as such inherited"is due to 
crude and antiquated ideas as to the existence of an 
innate moral sense, and to the fact that most writers 


almost solely in their production. We were the makers®| on the subject have adopted the method of citing 
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conspicuous case histories and selected family trees 
with crime occurring in all of them. His own elaborate 
statistical study shows that cases of sporadic crime are 
far more usual than those with criminal lineage. It is 
true that intellectual and moral defects have a high 
frequency among delinquent families, but the figures 
given approach closely those for defective discipline 
and vicious’ surroundings, and it is therefpre possible 
that we are dealing rather with contagion than bio- 
logical heredity. We’ shall see later that a direct 
hereditary relation is asserted of crimes based upon an 
exaggeration of certain instincts. But even in these 
cases the instincts underlying them are not as stich 
criminal and are never the sole causes of the crimes 
committed. - All that can be said at the most is that 
what is inherited is a vague congenital enfeeblement 
which may affect the temperament, intelligence, and 
physique as a whole, and may in certain circumstances 
find expression in tendencies to crime. 

It is one of the many merits of Prof. Burt’s work that 
he avoids any undue separation between environmental 
and hereditary factors. It is not any given situation-or 
environment that makes a man a criminal, nor is crime 
due to hereditary structure or equipment taken in itself. 
In all cases we have to deal with a subtle and intricate 

personal response to a given situation. Such response 
is never merely mechanical, never a passive effect of an 
external cause, but the active expression of the mind 
of the individual in rélation to his environment. It is 
necessary, accordingly, to study both the innate equip- 
«ment and the environmental condition of the criminal, 
Mbut the two sets of factors must-not be sharply separ- 
ited from one another'and pitted against one another 
in the simple manner so common in the literature of the 
abject. Moreover, in'regard to the environmental 
factors, it must be remembered that owing to their 
complexity they can scarcely ever be fully and ade- 
juately determined, and that though, for purposes of 
«vestigation, each factor may be studied in abstraction 
rom the rest, yet in‘fact they interact and modify one 
nother in the most intricate and perplexing manner. 

The use of mathematical or statistical expressions 

ften gives to results of social inquiry an appearance of 
«recision quite unwarranted by the crude data upon 
rhich they are commonly based. Prof. Burt uses his 
mmtatistical methods with the caution which we have 
arnt to expect from him. The coefficients of associa- 
Mmon he arrives at for environmental factors are: for 
overty, o-15; for defective family relationships, 0°33 ; 

x vicious homes, o-39 ; for defective discipline, o-s55 ; 

wr conditios outside the home, including unemploy- 
lent, uncongenial work, influence of associates, 0-29. 

Te shows clearly that the commonest and most disas- 
‘ous conditions are those that centre about the family 
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life. As regards physical characteristics, Prof. Burt 
confirms the conclusion, reached by Goring in relation 
to addlts, that the criminal conforms to no definite 
physical type. On the other hand, defects of develop- 
ment and general physique are more common among 
delinquent than among non-deljnquenf children of the 
game class. In general intelligence delinquent children 
have a lower average mental ratio than the non- 
delinquent. More serious is the fact that the “ educa- 
tional ratio” of the former which measures their 
attainment as distinguished from their ability is only 
8r per cent., that is, at the age of ten their attainments 
are on an average those of a child of eight, and that of 
those who have left school, more than half are under the 
level of Standard V. 

The least satisfactory portion of the book seems to me 
to be that devoted to the study of the temperamental 
conditions of crime. Prof. Burt finds a correspondence 
between categories of delinquencies and the usually 
accepted classifications of instincts, and this leads him 
to stress the instinctive origin of certain types of crime, 
especially those connected with sex, violent temper, 
wandering, and impulsive theft. But there is, as I 
think, at present too much divergence of opinion both 
as to the nature and classification of human instincts 
to make such a treatment really fruitful. Some 
examples will make this point clear. Prof. Burt studies 
cases of theft in connexion with the instinct of acquisi- 
tion, but it may be and has been ‘seriously doubted” 
whether acquisition in man is really instinctive. The 
proceases of acquiring are generally connected with the 
satisfaction of other instincts, for example, nutrition 
and gex, and objects connected with these and other 
instincts may by well-known psychological processes 
of assimilation and acquirement of meaning come to 
have value attached to them. Cases of so-called 
“ objectless ” hoarding can generally be shown by 
analysis to have an interest real enough to the subject, 
concerned, though meaningless to the external observer. 

So again, I doubt whether self-assertiveness and self- 
submission can be correctly spoken of as instincts. They 
seem to indicate rather degrees of strength with which 
the instincts generally express themselves in different 
individuals. If this be so, the explanation of cruelty 
given by Prof. Burt as due to an exaggeration of the 
instinct of assertiveness is only true th the sense that the 
intensification of any instinct, notably of combativeness 
and sex, may lead to a condition of absorption causing 
disregard of the pain of others. Again, to assert that 
sex-differences in relation to crime are congected with 
the different strengths of the instincts iri the two sexes 
seems, in the present state of the psychology of the 
instincts, weak methodologically. For example, the 
explanation suggested on these lines of the greater 
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frequency of cases of theft among boys than among 
girls, would have been better grounded if Prof. Burt 
had been able to produce independent evidence -to 
show that women are innately leas acquisitive than men. 
One conclusion certainly emerges from this discussion, 
namely, the urgént need there is at present for a really 
scientific classification of the human instincts, The 
volume before us is the first of a series of three. The 
other two will be eagerly awaited by all students of 
social science and education. ` Morris GINSBERG. 


The Structure of the Earth. 
Der Aufbau der Erde. Von Dr. B. Gutenberg. Pp. 
vili+168. (Berlin: *Gebrider Borntraeger, 1925.) 

9 gold marks. 

HE work under review is a general survey of the 
known results relating to the condition of the 
interior of the earth. In most, cases the theories dis- 
cussed are not developed in detail, -but summaries of 
the data and the main conclusions are given. Accord- 
ingly ‘a very large amount of material has been com- 
pressed into a small space. It may be said that the 
_main use of the book is to facilitate reference to original 
investigations f in this the reviewer speaks from his 
own experience. Perhaps the greatest difficulty that 
besets geophysics is that its literature is scattered 
through so many perigdicals. It is easy to think of 
eight British journals that have contained important 
‘geophysical (apart from meteorological) papers during 
the past ten years, but in Germany the confusion is 
even greater. The bibliography in this book refers to 
twenty papers by the author himself, in nine periodical 
and several non-periodical publications ; and the total 
number of German periodicals including geophysical 
papers is such that some convenient summary, with 
references, such as Dr. Gutenberg’s book affords, is 
essential to any one wishing to know what work has 
actually been carried: out. Unfortunately there are 
signs of insufficient verification ; near’ the beginning of 
the bibliography we find.“ Cooker” for “ Coker,” 
without indication that the associated Adams is F. D. 
and not J. C. or L. H.; and incorrect imitials are then 
attributed several times to L. H. Adams. _ But the 
labour involved in compiling a 14-page bibliography in 
the circumstances must have been enormous, and the 
author deserves our gratitude, especially as he has done 

justice to countries and languages not his own. 
The seismological parts of the book merit the greatest 
attention. The illustrations on pp. 7, 8, 25, 30, and 96, 
' showing typical seismograms for various epicentral 
distances, are a valuable feature.- Accounts are given 
-of the determinatien of the wave-velocities at various 
_ depths from the times of transmission, and also pf 
Zdppritz’s method of amplitudes, the actual application 
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TS which is largely due to Dr. Gutenberg. If the 
velocity of a compressional wave, say, increases steadily 
with depth, the amplitude of the motion it produces 
on emerging at the surface will vary smoothly with 
distance from the origin; but if the rate of increase of 
the velocity with depth changes suddenly, the amplitude 
will also change suddenly. As a rule, observations of 
the same sheck at many stations are not collected, and 
use was made, instead, of the ratios of the amplitudes 
of the primary and first reflected waves‘for different 
earthquakes ; this plan has obvious drawbacks, but it 
has the advantage that all the observations were made 
on the same instrument. The method is very sensitive, 
and its use probably lies mainly in filling in the finer 


-| details of the variation of velocity, the times of trans- 


mission giving the general outline. A rather sudden 
decrease of the velocity of the compressional waves, at a 
depth of about 0-6 of thé radius, was inferred from the 
time-curves by R. D. Oldham in 1906. Gutenberg 
shows that this is confirmed by the smallness of these 


~waves for distances of 110°-140°, while their reappear- 


ance at minimum deviation is indicated by the large 


amplitudes found at about 140°. That the central core 


below this depth is truly fluid is indicated by the 
absence of distortional waves at greater distances. 
An account is given of the “ individual P-waves ” of 


A. and S. Mohorovitié—compressional waves from foci 
within the outer granitic layer, which travel directly 


from the focus to the surface, whereas the normal P-wave 
travels down to the basic rocks below and up again. 


These and explosion waves give valuable information 


about the surface layet, and the author then discusses 
the surface waves at length. The estimate of the thick- 
ness of the surface layer based on these last i is, however, 
vitiated by a confusion between wave-velocity and 
group-velocity. 

Other chapters deal with the figure of the earth, the 
internal distribution of density, chemical composition, 
the cooling of the earth, and the structure of the atmo- 
sphere. The age of the earth and tidal friction are not 
discussed, but the bodily tide is considered at some 
length. The author has misunderstood the situation 
with regard to the explanation of the annual variation 
of latitude, for he suggests that the work of the present 
reviewer on this subject was an attempt to improve on 


_ that of Schweydar, which was already perfect. Actu- 
ally my work was published in 1916, Schweydar’s inse 


1919 (of course, independently), and in both there 
remains a considerable discrepancy between theory andali 
‘observation. 

Dr. Gutenberg’s book is an important auio tc 
geophysics, both for its own content and for the aid ia 
gives in the search for other literature. 

' - H. JEFFREYS. 
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Our Bookshelf. 


The Dinoflagellates of Northern Seas. By Dr. Marie C. 
Lebour. Pp. vii + 250 (35 plates). (Plymouth: 
Marine Biologital Laboratory; London: Dulau 
and Co., Ltd., 1925.) as. 6d. net. 


A SHORT account is given of the general morphology 
of the Dinoflagellata, in which the terms afterwards 
employed are clearly explamed, the varjous modes of 
nutrition are considered, and notes are added on the 
reproduction and habits. Dr. Lebour expresses the 
opinion that a large proportion of what are now 
regarded as species may prove to be merely phases 
in the life-history of other species. An outline classi- 
fication showing the families and genera precedes the 
systematic account, in which a short description of 
each genus and species is given, and the characters 
of the species are illustrated by one or more line 
dra —-those on the 35, plates being original. The 
methods of collecting and examining dinoflagellates 
are briefly described, a list of memoirs on the sub-class 
is appended, and there is a full index. 

Dr. Lebour set herself the task of making as complete 
a survey as possible of the dinoflagellates which are 
known to occur in northern seas, and she has accom- 
plished the work in a highly successful and critical 
manner. Her memoir be warmly received by all 
who are interested in these organisms. 


Kelon the Man. A Bidgraphical Sketch by his Niece, 
Agnes Gardner King. Pp. xv + 142 + ra plates. 
(London: Hodder and Stoughton, Ltd., 1925.) 
qs. 6d. net. 

By the many admirers of Lord Kelvin this book will 

be welcomed. In 1910, Silvanus Thompson wrote the 

official biography. In the preceding year, Kelvin’s 
sister, Mrs. King, wrote “ Lord Kelvin’s Early Home,” 
which gives a delightful picture of him from childhood 
to adolescence as a member of a singularly gifted and 
harmonious family. Silvanus Thompson says that he 

‘purposely abstained from trenching on that narrative, 

which brings the story of Lord Kelvin’s life to 1849. 

The gap in the story of his personal and family life 

from 1849 onwards is now filled up by this book 

written by his mece, Agnes Gardner King She 
presents a very pleasant home picture of the 

physicist, showing a very human and lovable side of his 
character, In the introduction, Sir Donald MacAlister 
says: “The testimony of an eye-witness in intimate 
touch with his home, and capable of putting down in 
simple and vivid words what she saw and heard, will 
crown as with a garland of home-grown flowers the 

Centenary Memonal raised to his scientific fame.” 


Intermediate Light. By Dr. R. A. Houstoun. Pp.x+ 
228. (London: Longmans, Green and Co., 1925.) 
6s. 


Encouracep by the favour shown by advanced 
students to his “ Treatise on Light,” Dr. Houstoun has 
now produced an elementary book on the same subject. 
It 1s broadly of University Intermediate or Higher 
Certificate standard, but the author, it 13 pleasant to 
note, is at no pains to conform to the syllabus of any 
particular examination. The book, therefore, contains 
matter seldom found in the ordinary elementary text- 
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book. Colour and colour vision, for example, claim 
more space than is customary, and the historical refer- 
ences are both less meagre and less stereotyped than 
usual. At the same time, examination requirements 
are by no means overlooked, and a collection of ques- 
tions from various public examinations forms a useful 
appendix. Other noteworthy, featurfs are the numer- 
ous and well-planned practical exercises and the new 
illustrations of familiar principles which “are selected 
whenever possible. The diagrams and production are 
excellent ; ın fact, we have noticed nothing more repre- 
hensible than a split infinitive There is no doubt that 
the book deserves and will enjoy a wide popularity. 


Prof. Dr. Paul Pfurtscheller’s Coloured Zoological 
Wall-Plates. Plate 32: The Common Gnat (Culex 
piptens). Insecta, Diptera II. 4 ft. 8 in. x4 ft. 3 in 
(London: W. and G. Foyle, Ltd.; The Hague: 
Martinus Nijhoff, 1925.) Unmounted, ros. 64. ; 
mounted, with rollers, 16s.; mounted, with rollers, 
varnished, 17s 6d. 

THis is an excellent, plate, lithographed ın colours, 
illustrating the external features of the larva (from 
the dorsal aspect) and the pupa and the female winged 
gnat (as seen from one side). The important features 
are clearly displayed, the parts being skilfully arranged 
so as to exhibit as much as possible. A portion of the 
wall of the abdomen of the imago is shown cut away 
to permit representation of parts of the stomach, 
intestine, Malpighian tubes and ovary. In the fourth 
figure the head of a female and the mouth parts are 
drawn on a larger scale. It is ungracious to ask for 
more on such a full plate, but a drawing of the head 
of a male would have been helpful for comparison 
with that of the female. 


Bacteriology. By Prof. Carl H. Browning. (Home 
University Library of Modern Knowledge.). Pp. 
256. (London: Williams and Norgate, Ltd.; New 
York: Henry Holt and Co., 1925.) as. 6d. net. 


We think that Prof. Carl Brownmg has been extra- 
ordinarily successful {n presenting a general outline of 
the principal facts concerning bacteria in a simple and 
concise manner suited to the general reader. The 
whole range of bacteriology is dealt with—history, the 
microscope, methods of investigating bactena, awd 
their rôle in Nature and in the causation of disease. 
Subjects such as antitoxms and the toxin-antitoxin 
reaction, complement fixation, the Weil-Fehx ag- 
glutination reaction in typhus fever, ultra-microscopic 
organisms, the bacteriophage, immunity and chemo- 
therapy, are all considered, and their presentation 1s 
such that any one reading the accounts of them will 
have a very good general idea oi what they are and 
mean. 


Geometry for Beginners, as far as the Theorem of Pytha- 
goras. By J.G Bradshaw. Pp.vii+99. (London: 
Longmans, Green and Co., 1925.) as. 6d. 

In many respects an excellent little book, in which blank 

pages are left for the pupil to insert his “own proofs of 

the simpler propositions which are treated as riders. It 
is not ın accordance with modern ‘views, however, that 

ebeginners should be asked to learn the time-honoured 
proofs for congruence and parallels. 
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Letters to the Editor. 


The Editor does not hold himself responsible jor 
opinios expressed by kis correspondents. Neither 

- can he ertake to return, mor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of NATURE. No notices is 
taken of anonymous cohmunications] 


Further Studies of Sun-fishes made during the 
Dana Expedition, 1921-1922. 

In the columns of Nature for March 17, 1921, I 
gave an account of the development of the sun-fishes 
so far as it was known up to that date, based on the 
investigations made during the first Dana expedition, 





Fro. 1—ăf als retwada, the ‘ome sm net 
(Dens, bt Tash, 08" Tg N N, 


in the course of which I was able to study the larvæ 
in a living state. 

* The: article described briefly the development of 
the, two ies, Ransenia truncata (the ob sun- 
figh) and Mola lanceolata (the pointed-tailed sun-fish). 

In a later and more detailed work, published by 
the Danish Commission for Investigation of 
the Sea (“ Meddelelser fra Kommusmonen for 
‘Havunderse-gelser,”’ Serie Fiskeri, vol. 6, No.6, 

en, 1921) I gave a -further account of 
the development, and showed also that there 
are in the North Atlantic area ihres ies of 
sun-fish: namely, in addition to- little 
Ranae OO tee cies af the large 


PODE WP (Mola), these the ordinary 
rotunda (the short sun-fish) and 


ray et form, Mola Vaio (the pointed- 
bie acon ‘with a short tail. 

Only one of the sun-fishes is common inthe 
vicinity of Europe and'in the Mediterranean, 
namely, the short sun-fish (Mola rotunda), which 
attains a length of from 8 ft. to ro ft. or more, 
and a ht of more than a ton. The oblong ` 
san-fish ia) has occasionally been foun 
near the shores of Europe, but Mola lancaolaia 
has never yet been met with in these waters, 
and only once, by Prince Albert of Monaco, 


in the o sea near the Arores. 
To judge from the number of adult specimens 
known, Mola rotwdda must, therefore, be by 


far the commonest species, Ranszania iruncata lesa 
common, and@ Mola lancsolaia very rare. 
The Dana expedition (1920-22), however, reveals 


an entirely different state of as fre- 
- quency of occurrerfte, so far as early develop- 
mental stages are concerned. 


On the first Dana expedition, in 1920, we found, 


` in the Sargasso Sea, eggs and early stages in great 
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ER ee Mola roiti, the short sin- 
with a specmnen of the same are of 
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‘found in a region west of the 
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numbers, chiefly those of Ranrania, but also many 
of Mola lanceolata. 

These stages, described in the issue of NATURE 
above mentioned, were found in such abundance in 
tha Sargaaso Sea that there can be no doubt but 
that this sea is a important breeding-ground for 
both species. Of Mola rotwnda, on the er hand, 
we found -not a single specimen in the early stages. 
Here, then, we encountered a phenomenon not un- 
known to the marine biologist, to wit, the fact that 

ies which are “ rare ” in the adult forms may be 
common ” in the larval stages, and vice versa. 

On the second Dana ition, 1921—22, we 
found the same thing again ; . here, however, in addi-, 
tion to many early stages of Ranzania and of Mola 

, we also obtained a single specimen of Mola 
rotunda, 5 mm. long. It is posmble that there may 
be one or two more specimens in the material, but 

to now this is the only known early tative 
own of all 


sun-fishes, and is therefore of no t interest. 
illustration, Fig. r, 


Tt is shown in the accom 

and to gether with a epocimen of Mola lanceolata of ` 

EAA in Fig. 2 t difference in a; 

ance of the two, is noticeable at a glance, wi out 

going into details. Mola rotunda, for example, lacks 
enormous development of some of those EN ; 

which are to the early stages of sun- 

while on the other hand, the so-called eye-spines a 

rather more strongly developed i in Mola roiwnda than 

m Mola lanceolata. 

Another feature of interest should also be noted. 
The larve of Mola lanceolata wére, as mentioned, 
common in the Sargasso Sea, whereas of Mola rotunda, 
not a si en was found here; despite the fact 
that the Dena expeditions fished very intenmvely in 
these waters. 

The only known early stage of Mola rotunda was 
ar ape Sea, where the 
ition worked to a slight extent com: 

xi o por eee es Sargasso i a nam J at 
t.° 1238 (26° ey . 78° 48’ W.), about 20, miles 


south of Grand Island. ola lanceolata, on. 





the same specimen as in 
ted-tarled san-feh (Af 
N. 59 * 99° W. 


{ols lincaiaian 
latter from Dene, St. 1334, 27° 28° 


the other hand, was not found here, but was taken 
at the subsequent stations east of Bahama (e.g. St. 
Har er 35’ N., 74° 45’ W.) 

long as only.a single specimen is known, it is 
of course impossible to say Riana definite, but the 
question naturally s itself: May not the fre- 
quency of Mola ro as an adult form, in contrast 

ola lanceolata, on the shores of Europe, bé 
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nmarnly due to this very fact, that its spawning 
Sounda lis farther west than the latter, Taree eee 
so that its larve would have more chance of being 
carried passively by the Gulf Stream and the ‘Atlantis 
Current over to the European side ? 

I have to thank Mr. A. V. Tåning for undertaking 
the difficult task of photographing the specimens 
shown, and also for valuable assistance in other ways. 

Jons. ScuMrpr. 

Carlaberg Laboratory, x 

December 2. 





The Energy Levels of the Nitrogen Molecule. - 


In a paper before the American Physical Society 
(Phys. a 23, 294, Feb. 1924) and in B letter to 
Natorse (Nov. 1, nagad E vol, aA aA pean a set 
of electronic energy 
molecule, based on an analysis of its band 
These levels were designated X, A, B, C, and D, 
where X denotes the stable state of the molecule. 
The interval X to A was suggested as 65,0007 
(= 8-0 volts), the band system nding to this 
transition being as yet ears Dr.8 poner ( Ë Zoitsch. 
J. Phys., 34, 622, 1925), by seed bis excitahon 
potentials of various groups of nitrogen bands, has 
now obtained results exact agreement with this 

. The X to A interval comes out as 7-9 volts. 

uncan (Astrophysical Jowr., 62, 145, 1925) also 
has measured ee tals in molecular 
nitrogen. In discussing the theory he has stated that 
the o-o band of the Sand group (A3371) should be 
-excited at a tial higher than the o-o d of the 
first group paron by 2:3 volts. This, however, is 
incorrect. erence should be 3°66 volts, 
co. nding to the frequency of the o-o d of the 
secon up. However, the bands of the first 
group which he aciwally observed should be excited 
at about 2-0 volts less potential than the o-o band of 
the second group, in agreement with his actual 
results (10 and 12 volts respectively). With ths“ 
correction, and with the assumpton that all of his 
measured potentials are about 1-3 volts too low, there 
is agreement between his results and those of Dr. 
ner, a3 well as with my theoretical diagram. 

e only measurement by Duncan in error by more 
than his stated probable error ıs that for the weak 
fourth positive group. 

As a result o Dy Daa or (EP oben ey eed 
further stated that the carrer of the ic 
afterglow bands of active ni was a neutral 
nitrogen molecule with 11-5 volts of energy (9'3 
volts electronic and 2-2 volts vibrational) in excess 
of the stable state. The afterglow phenomenon was 
noticed by E. P. Lewis and the mical activity 
associated with the afterglow was discovered some 
ten years later by Lord Ravleigh, who'gave the name 
“active nitrogen ” (see NATURE, Nov. 15, 1924, 
vol. 114, p. 7x7). -As has been custo I 
identified ers of the nsa piet bands with the 
entity responsible for this chemı , and hence 
was forced to te that this molecule. with 
11-5 volts excess energy was in a metastable condition. 
Because this condition corresponded to the high 
vibrational quantum number eleven, there are grave 
theoretical objections to such an assumption, and 
Dr. Sponer now assumes that “ active ni n” is 
atomic nitrogen., The recent work of R. W. Wood, 
Bonhoeffer, and others, on atomic hydrogen, and of 
Franck and his co-workers on “ collisions of the 
second class,” now make such an assumption not 
only ible, but plausible, even though the after- 
glow (a secondary effect of the association of atomic 
ae has been obtained with a duration of more 

than fif minutes (R. Rudy, American Physical 
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nam Nov. 1925). The full argument is given in 
her paper to which reference has just been made, 
d leads directly to the conclusion that the 1115 volts 
of erce enerey ni (hE carriarey of thè w bands 


measures accurately thę.heat of dissociation of 


pea emission of the aftewglow bands, the 
excited nitrogen molecule æ ın state A and has 


9:4 to 8-9 volts of en The bands nding 
to the transition A to X should lie in a region 
where Prof. Hopfield and I later foun K system of 
bands paga July 4, 1925, vol 116, p. 15), but this 


date then ev See Navi which, on the’ basla-af the 
ata then a ble, agreed a no other known pro- 
pon ions of nitrogen or of any other molecule, Using 

ta which have recently become available, Dr. -Sponet 
has now been able to classify this system, and her 
results are given in the E eer: letter. 


YMOND T. BIRGE. 
University of California, 
December 5. 





The Energy Levels of the Nitric Oxide Molecule. 


In a recent letter tg NATURE (July 4 19 1925, vol. 116, 
p. 15) R. T. Birge and J. eld record the 
observation of a system of emission ds in nitrogen 
in ‘the on of 41854-1250. They found a formula 
for these ds that did not fit into the known level- 
scheme of nitrogen. This was a fact because 
the bands arsing from the normal state of the N, 
molecule are to be in this region. The 
apparent pti oud can now be explained the 
discovery that these bands do not belong to the N, 
but to the NO molecule. This is deel bes possible, as 
the nitrogen used was not completel from 


gen. 
ais am much indebted to Prof. J. J. Hopfield for 
giving me the op te Y to see-the manuscript of 


an iv ition by . Lefson, on absorption 
spectra of different gases and vapours in the Schumann 
region (Astrophysical Journal, in . By com- 

the uency differences of the NO bands of 


n with those in the above-~mentiened band 
system of Birge and Hopfield, I find that both 
have a common state. The final state of the 
rption NO bands of Lezfson is also the final state 
of the emission bands of Birge and Hopfield. More- 
over, with the aid of new wave-length measurements 
= aen bands of the thırd posıtive group of rea ea 
made for me by Prof. Hopfield from his plates 

Sd that the absorption bands of Leifson are merely 

ine 0-0, œI, 0-2, etc., bands of the third positive group. 
Leifson' 8 plates contain also the Birge and Hopfi d 

ban 


Hence we have conclusive evidence that the third 
positive group belongs to NO, ,as has usually been. 
assumed, and that its initial state in absorption is the 
cone state of ie NO re. a TOTE te 

t. 6, 1924, VOL II an ov. I 
1924, VOL ae Gay nad oe ree es excitation 
potentials of ò ‘eels of NO molecule can be 
given from these considerations & 5-44 and 5:44 + 8-52 

ae volts; that is, 5 “44 volts for the excitation 
oo band (12260) of the third | peas group, 
sad 1 [96 volts for the excitation of the o-o band 

41450) of the Birge and Hopfield bands. From this 

ollows that the ionisation pdtential of the NO 
Taels must be greater than 14 volts» 

I am glad to have had the opportunity to discuss 
these matters with Prof. R. T. Birge, and wish to 
thank him for his friendly co-operation. 

è HERTHA SPONER. 

University.of California, 

December 5. . 
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The Study of Taxonomic Zoology. 


THE proper study of any ra pe of rool inyolves 
the consideration of the following facie (1) the 
external ‘world, in-contradistinction to the organism, 
is undergoing constant and ceaseless change; (2) 
the organism itself is similarly subjected to change ; 
(3) the organism &nd its environment are in a co: t 
state of reaction. Thé physical sciences aim at a 
correct understanding of what 18 hap im matter 
in its imumerable Bree and the reality underlying 
these changes. The login seeks to elucidate the 
phenomena connected with the organism, but his 
study 1s never thorough unless an attempt is made 
to correlate the relation of the c organism 
to the external world. It 1s not le to explain 
correctly the form, shape or function of a particular 
organ, or the behaviour of a particular organism 
and its ‘relationships to other organisms, without 
taking into account the third consideration mentioned 
above, in other words, that ev organism is trying 
to fit itself to live in its cular surroundings. 
This effort on the part of the organism is, to a large 
extent, conditioning its structure, its behaviour and 
its life-processes - 

The primary object of taxonomy, or the systematic 
study of a group of animals, is to discover their 
Heredia Wg and to facilitate the advancement of 
this obj by assigning to groupe of individual 
kinds of organisms generic and specific names, 

u into more comprehensive sections such as 
es, orders, etc., according to the method in- 
stituted by Liħnæus. Such namés when first pro- 
must be accompanied by a description of the 
animal to which it applies, in which, so far as 18 
possible, its relationships must be emphasised. It is 
asdumed that the manifestation of relationship is 
resemblarsice, and in order to establish the affinities 
of one species with another they must be generally 
almilar in structure, development, viour and 
habits. Practically, however, complete information 
about an organism is very often-not available, and 
the tist has therefore to make the best of 
the data at his (which at present is for the 
most part morphological) in expressing an opmion 
on the affinities of the organisms he has studied. 
In domg so, he assumes further that the individuals 
showing these resemblances will breed true, and that 
no two such groups regarded as different will inter- 
breed in Nature in ordinary circumstances. To this 
conception of closely allied, but different, groups of 
individuals the name “ species’ is given. In con- 
stering this concept of a species, ıt must be re- 
membered that a general statement or “law” 18 
tme only within certam limits, and that the same 
organism will behave differently when these limits 
are exceeded and will acquire new properties and 
characteristics. 

Resemblance presu differentiation. The re- 
cognition of resemblarice follows from the true 
estimation of: the value of differences in characters, 
and for the purpose of establishing relationships the 
proper estimation of this value is very ımportant. 
e value of characters varies according to the 


up 
of animals dealt with, what is considered cient 
for establishing a species in one group being considered 


The appreciation of this 
depends on the tist’s ence and on the 
extent to whieh data are available. In some groups 
(6g. osomes) where anatomical data afford 
no clue for the differentiation of species, the physio- 
logical reactions they produce are relied on for specific 
determination. The variation of the value of char-, 
acters is a fact that the taxonomist must always bear 


in mind. $ 
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Zoo has from its inning been an observa” 
tional science, and even now its purely observational 
and descriptive aspects have by no means been 
exhausted. Important conclusions have been derived 
from observation alone, It ıs poemble to generalise 
from the observation of a large number of apparent 
facts, but such generalisations cannot be more than 
tentative h , their probable accuracy being 
to the number of obsefved facts. It 18 


a ena in increasing the 
proportional’.accuracy of a hypothesis must be 
recognised. The observation of an orderly sequence 
of events in Nature may be tonside by some 
sufficient for a generalisation, but it seems to me 
that the introduction of a disturbing element in a 
given series of events must result in giving us a 
more complete insight into the nature of things. 
To recognise relationship by the interpretation of 
structure, physiological reactions and habits of 
animals, taxonomy would be in a better position if 
the opinions of the museum zoologist were tested by 
experiments in development, in Linge eg ecology, 
and in the habits of the orgamsm. e need for 
spremeni cannot be too strongly emphasised. 
esterday onr astronomy was geocentric; to-day 
our biology is anthropocentric. Animated Nature 
has been, and is stall, studied and interpreted through 
human emotions and prejudices, and it is this in- 
ability to assume a detached state of mind in studyin 
Nature that is responsible for the lack a com 
with the mathematical sciences) of rigid thinking in 
biology. It must, however, be admitted that it is 
easier to maintain an impartial attitude when con- 
sidering inanimate Nature than is possible in the 
study of organisms more or less similar to ourselves. 
We are too apt to man as the highest “ created’’ 
being, superior to animals, and this view colours 
most of our observations, especially those of the 
purely field-naturalist. We have no evidence for 
su ing that the fair face of Nature emsts for the 
sole pleasure and benefit of man, and until we 
cultivate the attitude of regarding ourselves as but 
one kind of o in the phenomena of life, we 
cannot ho or careful observations free from 
personal kes: and cuales I stress the fallacy of 
egoism in zoology largely because the tematist 
has often to depend on the observations of the field- 
naturalist in study of the relationships of the 
animals with which he deals It is not given to 
ev systematist to be an ecologist or an expen- 
mentalist as well, and it is only by the co-operation 
of untrammelled minds that we can hope for much 
future progreas in biology. S MAULIK. 





Sperniatogenesis in Spiders and the Chromosome 
Hypotheeis of Heredity. 


REFERRING to several letters which have appeared 
in NATURE (September 12, October 3, October 17) on - 
the opera of spiders, I have now examined 
the ae of a number of South African spiders, 
and it ıs found that the chromatin behaviour and 
the absolute dimensions of the spermatogonia and 
spermatocytes may differ extraordinarily in different 
species, even when these species are not far removed 
systematically from one another. 

In some of the species there is a variable amount of | 
more or less typical spermatogenesis with the forma- 
ton of spermatocytes by mitoms, but in addition, in 
all the species-investigated by me, there is an ex- 
tensive production of apparently functional spermato- 
zoa by some form of amutosis, and in certain 8 
au spermatogenegjs appears to be almost entirely 
a t. 
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In the case of Amaurobius sp , recently examined 
by Miss S. D+ King, it may very well be that ın that 
es there is a considerable amount of mitosis m 

e formation of the spermatocytes, but I accept 
with much leas confidence the assumption that the 
spermatogonia divide only by mitosis. In the thou- 
sands of sections of testes which I have examined I 
have met with very few examples of the karyokinetic 
division of spermatogonia. 

. The conclusions which the present observations 
seem to suggest are . 

(1) In spiders i? is usual for thé spermatogonia to 
multiply by amitosis 

(2) The spermatocytes arise in a variety of ways, 
and in certain species the typical mitotic process has 
been almost entirely superseded by some form of 
abbreviated or sumphfied i gar oe, Heer and a single 

ermatogonium may give rise to less than 4 or con- 
siderably more than 4 spermatozoa 

In species in which Soe sperm-formation 18 
greatly reduced, or practically absent altogether, there 
may, nevertheless, occur among the spermatocytes a 
certain amount of incompleted or erratic karyokineais, 
but this is sporadic and 1s not an essential part of the 

roceas of sperm-production ın those partic spiders. 
‘or example, a symmetrical spindle may be formed, 
but then perhaps no d arises, and afterwards 
the chromosomes break down and the cell forms 
spermatozoa in some atypical manner. 

(3) In the testes of some species, spermatozoa of 
two sizes can be distinguished These may originate 
in very distinct ways, and the two kinds may be 
approximately equal ın number. There is no evidence 

at the smaller oe pre degenerate forms. 
In certain species there seems to be a certain rhythm 
in the development of the two kinds. 

(4) Owing to the fact that in some species the 
spermatozoa arise almost exclusively by an atypical 
method, it is not possible to suppose that such 
spermatozoa are degenerate and incapable of fertilising 

è ovum. 

(5) The spermatozoa may undergo great reduction 
in aze and modification in shape in the epididymis 
or convoluted tube which connects the testis with 
the vesicula seminalis. In one species of Attus (’), 
for example, the spermatozoa in the ayes be- 
come converted into short, stout and perfectly straight 
rods, and m another species of the same or alled 
genus they assume a very characteristic and sym- 
metrical orm shape. The distinction between 
large and small kinds of spermatozoa, which may be 
wel-marked in the testis ıtself, becomes less obvious 
in the mass of ripe spermatozoa contained in the 
epididymis and vesicula seminalis. : 

It is thus clear that there ıs a remarkable and 
very TE diversity in the character of the rıpe 
spermatozoa ot spiders. 

(6) The multiphcation of the togonia by 
amitosis and the great differences which occur in the 
behaviour of the chromatin in the onen of the 
spermatocytes of spıders renders ıt ex ingly diffi- 
cult, or ımpossıble, to understand how the com- 
plicated factorial architecture, ated by the 
chromosome hypothesis of heredity, could be trans- 
mitted ın any material sense from one generation to 
another. 

In this connexion ıt may be stated that in a paper 
about to be published in the Annals of the Natal 
Musewm, d am describing the extensive occurrence of 
amıtosis in the early development of the body-tissues 
and ovary of the embryo of Palysies matahus. This 
amitosis takes place both by binary fission and by 
fragmentation of the nucleus, and as these cells form 


extremely improbable that their offspring should be 
Drapo of dividing by typical karyokanesıs. 

ith such facts as these before us, it is indeed prob- 
lematical how any definite arrangement of matenal 
genes could be maintained in the mosomes, either 
in the growth of the tissues or in hereditary trans- 
mission, ' 

As a good corrective to the vjew of the all-sufficiency 
of chromosomes, and to the tendency to substitute 
cellular structure in the place of the dirtctive vital 
activity of the organism, I would recommend a close 
study of spider spermatogenesis. 

ERNEST WARREN. 

Natal Museum, Pietermaritzburg, 

December 8. 





Measurement of Radiation Intensities by 
Photographic Methods. 


Toe use of the photographic plate for the com- 
parison of radiation intensities is mung of greater 
importance every year. There are two essentially 

erent methods avaiable, and since considerable 
work 1s being done in connexion with the method 
which appears to us least sound, ıt does not seem out 
of place to record briefly the general principles ım- 


volved, with the view of indicating which, in the 
opinion of the staff of the Bri Photographic 
esearch Association, is to be preferred. 


The first method, and one which has been used very 
considerably in the past, depends on the character- 
istics of the particular land of plate fised in making 
the measurements, that 1s, ıt mvolves the preliminary 
calibration ofthe plate By thisis meant a determina- 
tion of the blackening or photographic density which 
results from various exposures to known intensities 
of the same quality of radiation as is to be measured, 
that is, an accurate “ characteristic curve ” of the 
emulsion must be determined. From such a curve 
the intensity corresponding to any given density 18 
read off. the actual times of exposure employed 
when measurements are being made are not the same 
as those used when the particular kind of plate was 
calibrated originally, then the problem becomes very 
complicated owing to the failure of the Bunsen- 
Roscoe law, which states that a given density 18 
produced by a given value of the product of intensity 
and time, and is independent of the actual values of 
each factor. To get over this difficulty the pre- 
liminary calibration has also to include a determina- 
tion of the value of the so-called Schwarzschild’s 
Constant, that 1s, the value of p in the expressién 
D=I.¥#, connecting the density with the intensity 
and time of exposure. Still further complications 
arise, since p 18 not usually a constant, but varies 
with the in i When in addition one realises 
that these characteristics must be determined for 
every different wave-length which it is desired to 
measure, some idea is obtained of the immense 
amount of preliminary work involved. Further, 
it is possible for a new batch of plates, presumably 
of the same nnd, to be sufficierftly different to upset 
the results completely. 

The main feature of the second method is that the 
plate is used solely as a detector of equal intensities 
of the same kand o: radiation, that is, the only assump- 
ton made ıs that on adjacent portions of a plate, 
radiation of the same intensity, of thessams quality, 
acting for the sams time, will produce the sams effect 
when the plate is developed. To compare the in- 
tensities oft two beams of the sime wave-length by 


emethods based on this principle, the intensity of the 


a constituent part of actively growing tissues, ıt is | stronger beam is cut down until the effect ıt produces 
e 
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on the plate is the same as that of the weaker for the 
same e of , etc. ‘For example, if this is 
achieved when the stronger beam has to be cut down 
to one-tenth (by a method which does not involve an 
intermittency effect), then it follows at once that the 
ratio of the original intensity of the stronger to that 
of the weaker is 10:1. Obviously the great advan- 
tage of this method 1s that it is independent of the 
kind of plate used, so that all the arduous work of 
calibration 4s avoided, and one depends for A 
so far as the photographic plate is concerned, only 
on the constancy of emulsion characteristics over 
‘ a small portion of any single plate, a fact which must 
make for considerably greater accuracy. This method, 
of course, involves the cutting down of the intensity 
of the stronger beam in a known manner at all wave- 
lengths, erably by a ‘' neutral ” absorbing screen, 
No difficulty now seems to exist in to this, 
since successful methods have been by varieus 
workers. 

As has been stated, this note is prompted by the 
amount of work which is still beung done on the 
calibration of certain types of commercial plates, 
presumably with the view of using them for the first 
method deacribed above. In qur opinion the second 
method is vastly to be preferred. 


F. C. Toy. 
Physics Department, ` 
British Photographic Research Association, 
30 Russell Square, W.C.1. 





Valence Théories and the Magnetic Properties 
of Complex Salts. 


_, I mave followed with considerable interest the 
‘ discussion which has been recently carned on in 
Nature by Messrs. Jackson, Welo and Baudisch on 
the magnetic properties of the complex compounds 
ef iron and other ents belonging to the first transi- 
tion group. Two papers on this subject have recently 
been contributed by me, the first of which was sent 
in June to = pistes dnd Magasns and deals with 
those co ex com , the etic ies of 
which hace been studied by Reon anon H 
I have defined with Sidgwick the “ effective atomic 
number Z’ ” of the co-o tmg atom in any complex 
compound, as the sum total of all the electrons con- 
tained in the former plus the number of electronic 
orbits which this atom shares with the neighbo 
atoms and groups in the co-ordination compound, I 
can be shown t Z’=N-E+2P, where N=atomic 
namber of the co-ordinating atom, E=its primary 
valency in the given compound and P=4, 6, etc., 
evens as the complex compound is either four- 
fold, old, etc.; æg. in the ferrous compound 
A {Fe(CN),]+3H,O, 2°=26-24+2x6=36; while in 
the case of the fourfold compound of copper 
[oam T) NO) 2'=329-24+2%x4=35. These num- 
independently calcula, by the rule 
which has been given by Sidgwick. 

In the above-mentioned paper I have shown that 
if zZ bie sha the atomic number of the inert gas 
which inates any transition group of elements, 
eg. in the case of the iron the inert ges is 
krypton with Z=36, then co-ordination 
compounds, in which Z’= Z, are diamagnetic, while 
the others are paramagnetic. This result agrees with 
that given by Messrs. Baudisch and Welo in their 
‘letter (NaTURE, October 24, p. 606). In a second 
paper, which was written immediately after the 
publication of Mr.*Welo’s letter in Nature (Sep- 
pole g Pp. 359) and has been sent to the Zøitsch. fa 
Physik tor publication, I have shown that the number 
of Bohr’s magnetons contained in any co-ordination | 
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compound of the first transition group of elements, 
the magnetic properties of which havé so far been 
studied, is given by Z-Z’. The following table 
shows how the values of the magneton numbers, cal- 
culated ing to the above, rule, agree with the 


experimentally determined ones: 




























Baie +3H,0 


1 
1 


HBP OH OW 


u(NHg)qj(NO4)s - 


I have placed in brackets next to the Bohr’s © 
magneton numbers, the equivalent number of Weiss’s 
magnetons, calculated on the assumption that the 
co-ordinating atom is in the`“ S” state. It will be 
seen that there is good ent between the calcu- 
lated and experimentally determined number of Bobr’s 
magnetons contained in this class of co-ordination com- 
pounds. It remains to be seen whether further in- 
vestigations will show that modifications are neceseary. 
Incidentally, the above rule affords further evidence of 
the reality of Bohr’s magnetons. 


University College of Science, 
ent of Physics, 
92 Upper Circular Road, Calcutta, 
; November 19. 


f D. M. Boss. 





Mendelian Genes and Rates of Development. 


Pror. J. S. Huxizy and Mr. E. B. Ford have 
directed attention in NATURE of December r2 to the 
developmental mechanism connecting the Mendelian 

e and the visible charactet, ' A field for an attempt 

learn something about ‘this mechanism was sug- 

to me some little time ago, by Prof. W. 

g. Pny prona of etics, he pointed 

out, are conn with the and its colour in 

mammals, and therefore any process that is concerned 

in the distribution, development, or succession of 
hairs should be studied as minutely as posmble. ` 

My work has so far been ed to the mouse 
(Mus musculus). A study of the coat was first carried 
out as a piece of pure morphology in order to provide 
the necessary basis for the examination of the effects 
of known genes. A peper on this is shortly to appear. 
It will be enough to mention the following pots. 
The hairs of the same region of the coat are of several 

y the of a hair takes place entirely at 

e basal end, any individual hair taking about four 
weeks at the most to become fully formed; and, 
broadly speaking, all the hairs ing at the same 
time in any area of the skin pass ugh much 
the same stage of development together.: 

At t I am occupied with the colour pattern 
of the wild mouse. a ee ae 
simple dominant to blac Agouti differs from black 
in that some hairs have a sub-apical pale band that 
1s in most cases yellow, though some are black through- 
out. As Prof. Garstang himself anticipated, there 
has to be a simple key to the agout pattern. 
On back of the mouse the presence or absence of 
the light band can be correlated with hair- ; and 
in types possessing the band its length and e can 
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be correlated with the size of the whole hair or of 
some part of the hair. In every case there is some 
dark pigment at the apical end, the part of the hair 
So ormed, Within a short robn i in yellow- 
ded hairs the dark pigment gives or 
completely to yellow, and tee seal place 
gradually laces yellow, and no yellow pigment is 
ed m the ræt of tho hait. some cases no 
yew pigment can be seen in the light band, but 
e concentration of the dark pigment 1s less than in 


the adjacent regions In attempting to interpret the 
facts just outlined? vanous de of hair dev: oot 
must eventually be taken into consideration. It may 


be mentioned that in the follicles of two adjacent 
hairs of the same type, in one the yellow band may 
be in process of formation after the banded on 
of 1t3 neighbour has been fully formed and the pro- 
duction of black pigment resumed. 

Ia the light of discussion of the uti pattern 
in rodents by Sewall Wright (Carnegie Inst., Wash., 
24I, 1916, and Jour. Heredsty, 8, 1917), and of 
Onslow’s work ci by Huxley and Ford, we may 

- conclude that “in the region of the light band the 
production of black pigthent is partly or completely 
inhibited, while, of course, the colour of any part of 
a hair depends upon the rate at which different 
substances are oped ceed: i 7 

Sorhe few months ago I was able to discuss this 
work with Prof. Huxley, who suggested subjecting 
the animals to different conditions and observing the 
effect upon the agouti pattern. It also occurs to one 
that com tive studies should be made on the series 
of multiple allelomorphs, yellow, white-bellied agouti, 
agouti, and black. It has not yet been posable to 
undertake these in igations. They are mentioned 
as indicating further the possible usefulness of this 
line of inquiry, F. W. Dry. 

Tho University, Leeds, December 15. 


Ci 





` The Leaping Salmon. 
THE word salmon, in late Latin Salmo (for the fish 
was unknown to the Greeks), comes from saho, to 
leap ; for all salmon run up the streams from the sea 


in the fall to cast their eggs in clear cold waters, for 





them to hatch as the waters grow cold. In this 
they are unlike most other fishes (birds and reptiles 
as well} whose eggs hatch as the weather becomes 
milder. 

When salmon encounter a waterfall, they leap over 
it if they can. In a broken cassade they may worm 
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Fio. r,—King mimon leaping tbo Punch Bowl Falls, Cascade Range, Oregon, 30 ft. high. 


their way through and around. -This is true in 
tributaries of the Atlantic and Pacific alike. But 
while there is but one kind of salmon in the Atlantic, 
and that one much like a big trout, there are five 
kinds on our Pacific coast, and those quite different 
from the Atlantic salmon as well as from one another. 
These are the king salmon, known also as Chinook or 
at; the red salmon of known as Blue- 
and as Sockeye (Sukkegh) ; the silver salmon or 
Coho ; the calico salmon or Chum; and*the hunch- 
salmon. AI these agree ın developing but one 
set of dying after once wning. e noble 
salmon, and red, mostly spawn the fourth year ; 
the smaller hunchback the second year, the others at 
three or four. A ee oa delay the opaa, 
growing to a correspondin er size. e 
salmon, unlike all others 5 maha enters only 
streams that have a lake in their course. They 
spawn in streams at the head of the lake, and in ıt 

e young fishes mdstly spend their first year. The 
other species are less particular, but some of them will 
ascend a stream for fifteen hundred miles (to Lake 
Laberge in the Yukon country, for example) before 
the suitable stream is found. 

All salmon will leap over a waterfall where it is 
possible or necessary. I t here the finest 
Roe of a leaping salmon I have ever seen (Fig. 1). 

asriar Do kesnly oaths wash tw aioa 
picture like this. It represents a king salmon of about 
twenty-five ds springing over the Punch Bowl 
Falls ın the Cascade Range, egon, the height being 
about thirty feet. For picture I indebted to 
a former student, Helen yar (now . Rockhold), 
ræident in Oakland, and for the purpose of placing 
this charming picture on record, I write this little 
sketch. - Davin STARR JORDAN. 


Detonating Meteors. 


Tue descriptions of a brilliant meteoric fireball irt 
Nature of November 28, p. 795, and in two letters 
dated November 17 and November 28 from Mr. 
W. F. Denning to the Times, give details of the 
attendant acoustical phenomena which arp perhape 
worth examination. 

It appears that at least 25 miles above Hounslow 

detonations occurred, and these 

not only i sound at that 
t height, but were also heard 
oudly at Caterham after pasen 

down through at least 30 miles o 

the atmosphere. 

The loud and thunder-like sounds 
would appear to be the chief, if not 
the only, reason for supposing a 
detonation to take place. : 
Denning has confirmed in a letter 
to me that the accepted explanation 
of the origin of the sound is that 
there is a detonation resulting from 
the great, hiat due to the swift 
passage of the meteor against the 
resistance of the air. 
` The sounds need not necessarily 
arise from a detonation or explo- 

€ sion, however, for a body moving 
through the air with a velocity 
ter than that of sound will on 

t account give rise fo an intense 

and sudden sound, which in the now iar case of a 
high ToT shell or bullet was commonly supposed 


to originate the explosion of tke propellent rag 
The “ shell wave” or onde de choc Pio which the 


foud crack is due is readily understood if Huyghen’s 
principle is applied to this case, sypposing the body 


x ' c2 
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to be causing disturbances in the air all along 1ts path 

ae oe way as a slowly moving object causes a 

tearing sound. Prof. has actually 

photograph the the “onde de choc” of a bulet in 

ae roduced in Barton’s ‘‘ Text-Book on Sound,” 

p. 82), but we have a familar analogy in two dimen- 

AEREN y toe ae fa 

eae ee te the speed of sound at a 

t of 25 miles, but the result of an experiment by 

S , Cook (Phys. Rev., 23, pp. 212-237, September 1906), 

on the speed of sound in ær at liquid air temperatures, 

might be taken asa limiting case. Atg1° A. he found 
the speed to be 181 metres second. The 

peep hee for the fireball of November 15 was about 

17 miles per second. At 91° A. this would be about 


150 times the of sound, and at normal ground 
temperatures of say, 283° A. it would be still 80 trmes 
the speed of sound. For these high speeds the “ onde 


de choc ” would be a comical wave of such a narrow 

angle that the wave front could be regarded as parallel 

to the line of flight. This fact might serve to dis- 

criminate between sounds due to an explosion at a 

point in the path of the meteor and that due to its 
onde de choc.” 

In the case of thunder to which the sound of the 
meteor has been likened, the origina lightning 
flash is practically instantaneous and usu takes a 

Hid Rabe doer ch aniere The sound wave begins with a 
front shaped the flash, and this, even more than 
ame probably accounts for the prolonged sound 

ae ‘and falling intensity to a t observer. 
eee ae and its sound 


would expected to be more uniform in intensity 
than thunder. It may, however, be complicated by 
the te “ ondes de choc” of fragments thrown 
off in the course of its flight. 
P. ROTHWELL, 
Acoustical Station, 
e Air Defence ental Establishment, 
ythe, Kent, - 


December 18. 





Einstein Shift and Doppler Shift. 


In answer to ‘Sir ee e's question be alee e 
December 2 938), it depends on our point of view 
Dies te RE EE ea E oa toe 
on the light at its origin or in course of transit 
We cannot state the frequency of the ether reton 
without presu a of time-reckoning, 
and in the non-Euclidean region round the gravitating 
star the aa eae A conventions of time-reckoning have 
broken down ere is a particular | time- 
reckoning (f) commonly used in relativity investiga- 
tions ; but it must be understood that no merit is 
claimed for this system except that it renders certain 
calculations easier. In this reckoning the Einstein 
i ie eee of the light, and is carried to 


us- by the hg out change. But if we pay 
attention ste to ibe proper-time (s s), which gives us 
an absolute point of view, atomic tions have the 


samefperiod s wherever they are situated ; and the 
Einstein shift is imprinted on the light as ‘tt travels 
through the non-Euclidean region.into the compare- 
tively flat region of space-time where we observe it. 
The ra to any problem of observation must, of 


course, be the same whichever point of view we take. 
The com Ber of eias will noe prodno this ahit an 
ht ected -it from another source, because 


ternatively (1) noschange of period # occurs, or (2) the 
change of period s during the a is n 

oe recession. I should add, however, that the 

ed reflectiop of the light of one star by another 
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(often conspicuous in eclipsmg vanables) is really an 
absorption followed by re-emussion ; and this kind of 
‘reflected ” light would suffer the Einstein shift. 


A. S. EDDINGTON. 
Observatory, 
Cambridge. . ° 





Genes and Linkage Groups ty Genetics.’ 


In the flatfishes ‘‘ mutations ” are not uncommon ; 
albinos, pera etc., reversed examples ginistral Í 
individuals of dextral species and dextal individuals 
of sinistral species), and ambicolerate fish. There are 
many degrees of ambicoloration, from specimens with 
a small coloured patch or a few scattered on the 
blind side to others in which the whole blind sde is 
coloured like the eyed side. When ambicoloration is 
complete, or nearly so, it appears always to be assoc- 
ated with other variations ; the migration of the eye 
is delayed, so that it gets in the way of the doraal kn i 
ee ee , the scales of the 
blind side resemble those of the eyed side in structure, 
the asymmetry of the fins is less marked. It 
is clear that the one thing that holds these variations 
together is that they are variations towards symmetry, 
and it is in to note that the head, which is the 
most asymmetn part of the fish, is the last to be 
affected ; thus ıt often happens that the whole blind 
side is coloured except a patch in the orbital regi 
and that the scales of the blind-side are as rough as 
those of the eyed side ia on the head. 

The basis of this group—eambicoloration, 
monomorphic scales, delayed migration of eye—is a 
tendency towards symm These facts seem to be 


capable of an ree not very different from 
that given by Prof. MacBride in ius Is letter in NaTURE 


The Palwolithic Drawing of a Horse from 
x Sherborne, Dorset. 


In the third edition of his “ Ancient Hunters,” 
of a 
of a horse on bone from Sherborne, which I 
escribed in 1914 88 an example of Palpolithic art, 
ar a forgery ted by some school I 
read this statement with ise, because the one is 
in a semi-fossilised condition, and I think all who study 
the specimen will agree that tho drawing must have 
been made when it was fresh. When it was PAE 
to the Geological Society, ındeed, ıt was 
as of Palæolithic age. Throu E the kin Į 
of . Nowell Smith, headmaster, arid Mr. R. Elliot 
Steel, ‘formerly. science master of Sherborne School, I 
have therefore communicated with, Mr. Arnaldo 
Cortesi, the survivor of the two schoolboys who 
discovered the bone. He writes, “ I confirm the 
genuineness of the find,” and remarks that at the age 
of fifteen he was too em of the subject to 
take part in any such “trick ” as Prof. Sollas suggests. 
I may ORE in ae TT, of 1923, a ect 
permission o or Wingfi b iot Steel 
and I AT one of the pec lig in the A a 
whence the bone is supposed to have been obtain 
but we had no success. The teeth of mammoth and 
rhinoceros from the lower part of the same valley, 
now in the Sherborne School Museum, are still the 
only other Pleistocene remains from the neighbour- 
hood. ARTHUR SMITH WOODWARD. 
- Hill Place, 
Haywards Heath, 
Sussex. ° 
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Aptitude and Achievement. 
By Prof. J. McKEEN CATTELL.. 


"THERE was orublished in 1890 in Mind an article 

entitled “ Mental Tests and Measurements,” and 
in 1896 in the Psychological Review, established ‘in the 
meanwhile in co-operation with Prof. Baldwin, an 
article entitled “ Physical and Mental Measurements 
of the Students of Columbia University.” This was 
the first series of tests used with a large number of 
individuals, and it still remains the most extensive 
unde of this character. The students were 
tested at beginning of the freshman and the end 
of the senior year, the women of Barnard College as 
well as the men of Columbia College. 

About an hour was given to the examination of each 
student, and some thirty measurements were made, 
ranging "from height, weight, and lung capacity, through 
keenness of sight, discrimination of pitch and reaction 
time, to memory, imagery, and association. In addition, 
some forty records and observations were made, ranging 
from colour of eyes and hair to an estimation of 
intelligence and Pate ingles Further, the 
student at home filled in a blank answermg some 
eighty questions, ranging from the ages and, if deceased, 
cause of death of his grandparents, to what profession 
or business he proposed to follow and in what calling he 
would prefer to succeed if he had his choice. Other 
information was also available, including class standi 
in different subjects, success in athletics, and soci 
interests. 
in after life and to measure their children when they in 
turn come to college at about the same age. In 
addition to the Columbia students, these tests were 
made on members of the American Association for the 
Advancement of Science at three annual meetings, 
measurements having been obtained of men so dis- 

ed as Simon Newcomb and William James. 
At the St. Louis Exposition of 1904 a laboratory was 
set up and tests were made by Prof. Woodworth and 
Dr. Bruner, both on the visttors and on the racial 
groups that were represented. 

In working over the tests, Dr. Wissler used for 
the first time in psychology the methods of correlation 
developed by Francis Galton and Prof. Pearson. The 
correlations among the grades in different studies were 
significant and have been the basis of many subsequent 
studies.. The lack of correlations among the measure- 
ments was at the time disappointing. It is due in part 
to the attenuation from measurements that are only 
accurate when deduced from averages, in part to a real 
lack of correlation in different traits: For example, a 
student who is accurate may be as likely to be quick or 
slow as one who is inaccurate. There is no correlation, 
but one-fourth of all students will be above the median, 
one in a hundred in the first tenth, in both accuracy 
and quickness, and will have a great advantage. The 
correlations—due to the circumstance that the same 
abilities and’ training are involved—discovered among 
complicated performances, such as class work and 
in ence tests, have led to their cultivation and to 
the neglect of the simpler measurements. The cultiva- 


1 From the address, entrtled “ Some Prycholognoal Baxpectments,” of the 
retiring t of the he ea eey kiia tee Cet Ravana no of 
Seance, at the Kansas City meeting*on December 28, 19295. 
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tion is desirable, the neglect unfortunate. It is of 
interest to any one to know where he stands among 
others in these traits and d tions; some of 
them, such as colour-blindness or acuity of hearing, 
which can be measured in a couple of mfnutes, may 
_be of real use. It is also the scientific method to be 
followed in analysing the more complicated processes, 
such as those going under a term so ambiguous as 
general intelligence. 
” Estimates of character and of other psychological 
` traits are difficult and untrustworthy.” No correlation 
has been found in the Columbia ibaestony between size 
or shape of head and ability of any sort. There is 
no known relation between complexion, forehead, nose, 
chin, or other features and psychological traits. The 
reading of character by physiognomy or graphology 
is the serra of charlatans. It is difficult or im- 
possible to tell even the sex of the individual from 
the features of the face or from the handwriting. 
These are, of course, legitimate subjects of study. The 
full and side face have been photosrep ee through a 
centimetre netting with a long focus lens, thus sera 
in a moment a large number of determinations, whi 
are on the a e as exact as can be got by direct 
measurement. e method can be used to advantage 
with children or savages, who do not like to be measured, 
and it is useful in recording and preserving a large 
number of determinations, some of ies may prove 
to be of unexpected value. Photographs of the face 
were cut in parts to determme by what features we 
the individual, and estimate the age, sex, 
etc. A study was also made in which individuals were 
judged first from a photograph, later after a five-minute 
mterview, and then by individuals who kpew them 
well. 

It is possible to put judgments of character on a 
quantitative basis. the earliest und of this 
character, five instructors in Columbia University were 
graded on a percentile scale by twelve fellow-instructors 
and graduate students. Twenty-four traits or qualities 
were Included, ranging from physical health to efficiency 
and leadership. There were used the psychological 
categories of intellect, emotion, and will, together with 
the quantitative differences to which they have a certain 
analogy, breadth, intensity’ and quitkness. All these 
qualities are useful, but it is especially desirable that a 
scientific man should have broad intellect, an artist 
intense emotions, a soldier or statesman quick wil. We 
can fancy that these are unit characters which are com- 
bined by chance in Mendelian fashion. The probable 
error in position in a centile order for different traits 
estimated by twelve observers was only 4 places, ranging 
fron OA and apart from constant errors there is 
thus a close agreement. The chances, for example, are 
even that a man ranked 51 for integrity, with a probable 
error of 5, is more honest and straightforward than 45 of 
a hundred of all scientific men and less so than 44. A 
man ranked 95 for courage with a probable error of 3 
is to the best of our knowledge mòre courageous than 
9400 of the 10,000 scientific men of the country, and the 
Sa aac a i 300 


88 . 





places. There was greater agreement on mental balance 
than on physical health; there was least agreement 
on cheerfulness, most on energy, perseverance, and 
efficiency. 

There is a certain amount of validity i in judgments 
of personal traits, character, and performance, and 
individual differences in, the reliability of the judgments 
of those taking part in these experiments have been 
measured, Showing a variation in competent observers 
covering a range of about two to one. It is an 
accepted truism that success in business and in other 
directions depends on the wise selection of associates 
and agents and on the ability to predict how others will 
act in given circumstances. When we learn to look 


upon our observations, recollections, beliefs, and judg-° 


ments objectively, stating in numbers the probability 
of their correctness, there will be an extraordmary 
change in our attitude in religion, politics, business, 
and all the affairs of life. 

Before the selection of a thousand students of 
Columbia University and a thousand American scien- 
tific men, a study was made.of the thousand most 
eminent men of history, and this was the basis for the 
later studies by order of merit. From each of six 
French, German, English, and American biographical 
dictionaries or encyclopedias were selected about 
2000 of those allowed the longer articles. From the 
some 6000 indjviduals so determined were taken. those 
who appeared in at least three dictionaries, and from 
these were selected those given the greatest average 
space, the several dictionaries being redticed to a 

. common standard. Thus was obtained not only the 
thousand men given most attention, but also the order 
jo which they stand. The method further permitted 
the assignment of a probable error of position, which 
can be used as a measure of differences in eminence, 
and, if we assume the distribution of the probability 
curve, the differences between eminent men and aver- 
age individuals. 


Curves may be drawn showing the historical distri-. 


bution of emment mén by nationality and by perform- 
ance. After the Greco-Roman period and the so-called 
Dark Ages, there is a rise in numbers from the tenth 
century onwards, but with definite fluctuations in 
roductivity. In the fifteenth century, Italy, an aap 
rance, and Germany had nearly the same number of 
was in the lead, but then falls, as 
e England and France rise, their 


eminent men. Ital 
does eee eee w 

curves crossing through the centuries with nearly an 
equal number of distinguished men, England surpassing 
in the number of highest eminence. France reaches its 
culmination at the end of the eighteenth century. 
Germany rises rapidly from the second half of the 
geventeenth century, and the American curve then 
begins with much promise for the future. 

An analysis of the kind of performance shows that 
France has excelled in war, science, and scholarship, 
England in politics, poetry, and philosophy, Italy in art. 
Of the eighteen pe musicians, Germany has produced 
ten, Italy six the fourteen great explorers, England 
has produced five, Spain four. Though text-books and 
treatises on history at least until the most recent period, 
are mainly concerned with wars and politics, there have 
been fewer eminent sovereigns, soldiers, and statesmem 
than scientific men, philosophers, poets, artists, and the 
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like. The rising curves for science, the falling curves 
for philosophy and the church, are significant. Soldiers 
have been surpassed in numbers by men of science, and 
the curves predict a gradual. cessation of war and the 
predominance of science. Similarecurves have been 
made for the tage of the total population of 
different countries engaged in war through the centuries, 
and though the data were inadequate, they also point 
to the ual elimination of war. But, of course, the 
projection of curves is a scientific method that must be 
used with the utmost caution. By similar methods a 
list of 1o00 American scientific men who died prior to 
rgoo has been compiled, and the changing interests can 
be shown by curves. A quantitative study of history 
is a possibility of the future. 

Data have been collected concerning some of the 
Iooo eminent men of history and a supplementary 
list of 10,000 has been used, with the view of placing 
information in regard to them on a. Statistical and 

titative basis, determining how they differ among 
baa mselves and from others, and the conditions favour- 
able to performance. Our present information is from 
anecdotes and examples from which almost anything 
can be deduced. We do not even know whether history 
depends on its great men or whether these are by- 
pede of economic and other forces. We do not 
ow the extent to which their performance depends 
on heredity and on opportunity. 

The distmctions hold not only for men of eminence, but 
also extend to differences adapting ordinary individuals 
to the work that they can do best. Thus three 
of people, intergrading but often well defined, are those 
most satisfied and competent when dealing, respectively, 
with personal and emotional relations, whether the poet 
or the salesman; with material objects and definite 
situations, whether the military leader or the mechanic ș 
and with abstractions, whether with the Deity or the 
atom, or simply with words and opora In the trans- 
portation services, most of the employees have functions 
separated on the Imes of these three types. The clerks, 
bookkeepers, and stenographers are concerned with 
words and figures; the conductors and pursers must 
remember faces, be obliging, ready to answer questions, 
interested in the affairs of the passengers ; these traits 
are disqualifications for motormen and engineers, who 
should be concerned about objects and machines. By 
a rough natural selection those tend to become clerks, 
conductors, or engineers who are best suited for the work, 
but probably more than ten per cent. of the employees 
could be transferred with an average increase of more 
than ten per cent. in their efficiency ; new employees 
could from the start be assigned to work for which 
they are best fitted. By the use of the psychological tests 
that we now have and by research to perfect these 
tests, the corporations concerned with transportation 
could effect a direct saving measured by tens of millions 
of dollars a year, indirectly of a comparable sum 
through the greater welfare and contentment of their 
employees. 

In addition to the groups already noted, a study has 
been made of American men of science, selected by 
the order of merit method. The sciences were divided 
into twelve groups and the number in each was taken 
approximately proportional to the total number of 
scientific wore: ranging from 175 chemists to 20 
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anthropologists. In each science the men were ar- 

in the order of the value of their work by ten 
leaders. The average positions and probable errors 
were then calculated, giving the order in each science. 
These were interpdlated to give a list of about 2000 
names, but’ in the main only the first thousand have 
been considered. The list was obtained in 1903 and 
again in rgro. In x920 it was compiled for the third 
time, but by a different method, used partly for its 
scientific interest, y in order to avoid too great 
demands on the time of a few leading scientific men 
and to prevent any inbreeding from ea limited number 
of judges. 

The names and addresses of the scientific men in- 
cluded in each science in the two previous selections 
were sent to those on the list and they were asked to 
increase it. by about 20 per cent. All those who re- 
ceived more than one vote were then asked to make 
nominations, and those who received the most votes 
were added to the list up to a number of names twice 
as lange as was to be selected. The names were then 
sent in alphabetical order to each of those included, 
and he was asked to check about half the names to 
indicate those whose work he regarded as of most 
merit, with a double check for about one in twenty 
whose work he considered the most important. Some 
2000 scientific men were asked to e part in the 
selection, and about rooo complied. The probable 
etror of the position of the individuals was nearly 
the same as before. The measurement of the validity 
of a vote has application from the en of a com- 
mittee to a national election. 

The scientific men are thus arranged in the order 
of the value of their work with a probable error which 
shows the correctness of the position assigned to each 
and also measures the differences between them. It 
consequently becomes possible to measure the scien- 
tific productivity of a region of the country or of an 
institution and its contemporary strength, with the 
changes that occur at different periods. The single 
figure giving the gain or loss in position of a scientific 
man in the course of ten years condenses agreat deal of 
information and is dramatic in its implications. When 
we put knowledge concerning men of science on a 
statistical and quantitative basis, we may hope ulti- 
mately to determine the hereditary and environmental 
conditions favourable to the production and to the 
productivity of workers in science. 

There are large variations in the origin and in the 

resent residence of scientific men gee the 

nited States. Their birth rate per million of popula- 
tion was 109 in Massachusetts, and decreased from that 
centre to 47 in New York, 23 in O el 9 i 
Virginia, less than 2 in the ‘Gulf states, Their 
residence tends to correspondence with their p. 
birth, but some cities and states obtain more an 
men than they produce, and conversely. Scientific 
activity is moving westward. Of younger men added 
to the list, the birth rate fell in Massachusetts from 
r09 to 85, in New York from 47 to 36, whereas it 
increased in Michigan from 36 to 74, in Minnesota from 
oe to 59. 

In academic ade lay and possession of scientific 

men, Harvard leads by a wide margin, though the 
Johns Hopkins has given nearly*twice as many doc- 
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torates to those who have attained scientific standing. 
In 1920 there were at Harvard 73 of our thousand 
leading scientific men. The numbers in other e 





institutions were—Columbia, 42; Chicago, 39; Yale, 
35; Johns Hopkins, 35; Cornell, 33; ifornia, 31. 
From 1905 to 1920 the net gain wag at Yale, 9; at 


ee 7; at the Johns Hopkins, 5; at California, 

o and Cornell were stationary ; the net loss 
AA Ea Ae 18. The men can be Weighted, in 
which case the relative strength of Harvard becomes 
greater.” The ten strongest departments in each of the 
twelve sciences have been determined, Harvard among 
universities standing first in mathematics, physics, 
ceniny, botany, zoology, pathology, and anthro- 

Poa second in geology and physiology. The Johns 

had one of our leading thousand scientific 
men for 37 students. At Harvard the ratio was 1:75, 
at Yale, x : ro5 ; at Columbia, 1 : 202. In the fifteen- 
year period the Department of Agriculture had a net 
loss of 9, the Geological Survey of 6, the Smith- 
sonian Institution of 5; the Bureau of Standards 
a gain, of rr. The egie Institution and the 
Rockefeller Institute had large gains, as had also the 
industrial laboratories. The movement of scientific 
men to the research foundations ‘and laboratories is 
one of the’ notable changes of the past twenty-five 
years. 

The list of a thousand scientific men permits not 
only the measurement of scientific merit and a study 
of the origin and distribution of scientific workers, 
but also offers opportunity for obtaining vital and other 
statistics. Thus, to take an example, the average size 
of the completed family of the scientific men 1s 2:2. 
Voluntary control increased from 48 per cent. of 

iages prior to 1880 to 7o per cent. of those con- 
named “a the ‘nineties. Childlessness was involuntary 
in two-thirds of the cases ; the standardised two-child 
family was desired in six cases out of seven. Or 
in, the brother of a scientific man is two hundred 
times as likely as another to be himself a scientific 
man. + . 
We need scientific knowledge concerning scientific 
men and the conditions favourable to scientific work 
and to the scitntific career. In the course of the week 
during which these remarks are being written, Secretary 
Hoover in an dddress to the Society of Mechanical 
Engineers has stated that the United States is behind 
most Epropean nations in scientific research, and 
President Butler in his annual report has stated that 
Columbia University cannot replace “ older scholars of 
distinction and large achievements,” because “ a choice 
must be made from a larger or smaller group of medio- 
crities.’ It may be that we are inferior to other nations 
and that we now produce fewer scientific men of dis- 
tinction than formerly, but both sthtements are open to 
question. The circumstance that they are made by 
men of wide information and can be neither proved 
nor disprdved shows the urgent need of correct 
information. 

It is the business of psychology to secure such 
knowledge, to determine how those fit for scientific 
research can be selected, what training should be given 
to them, what positions, opportunities, and re are 
Most effective. Scientific men should apply scientific 
methods to their own work and to securing the widest 
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co-operation. Books and journals, including technical 
publications for scientific men, others that interest 


the “ average man ” in science and in the wider applica- 
tion of “the scientific method, are leading agencies. 
Science Service, for which the American Association 
shares the responsibility, should be made a large factor 
in the dissemination of science. But of all agencies for 
the promotipn and diffusion of science, scientific societies 
are the most important—the national societies in each 
sciencé, the state and local academies, most of all the 
association in which these are united and which at its 
annual meetings and at all times advances the interests 
of science and of scientific men and impresses on the 
widest public the weight and magnitude of modern 
science. 

In spite of the limited value for science of direct 
introspection, our mental life is part of the real world,- 
and is that part which is of the greatest concern to 
each of us. It may be, as has been suggested, that 
psychology lost its soul long ago-and is now losing its 
mind ; but it cannot lose consciousness. Our 
tions, thoughts, intentions, and feelings are not only 
elements in sengori-motor arcs; for us they are also the 
end to which the whole creation moves. So far as pro- 
duction goes, consciousness may be only a spectator ; 
but it is the ultimate consumer. We shall have in due 
time a scientific psychology of human welfare, of the 
things that are beautiful, good, and true. But it will 
not come until we get these things instead of talking 
about them ; for science has meaning and value only in 
its usefulness. Psychology may supply economic values 
equal to those of the physical and biological sciences, 
human values of even greater significance. 

e Scientific research and the applications of science in 
the course of 150 years have mcreased fourfold the 
productivity of labour ; they have doubled the length 
of life. Science has made it possible for each to work 
at routine-tasks half as long as formerly and at the same 


time to consume twice as much wealth as formerly. 
Fourteen hours of labour, shared by’ women and 
children, once provided hovels, lice, and black bread for 
most people, luxury for a few. Seven hours of labour 
will now supply comfortable homes’ warm clothes, and 
healthful food for all, If the resources provided by 
science were properly distributed—as they will be when 
we have an applied science of psych there is now 
sufficient wealth to enable all to share in the desirable 
luxuries that science has created, and to enjoy in full 
measure the most nearly ultimate goods of life—home, 
friends, things to do, freedom, self-respect. i 

The better lives secured through the increased wealth 
provided by science, together with the applications of 
science to hygiene, medicine, and , have doubled 
the length of life. In the nations of the west, pestilence 
and famine have lost most of their terrors ; of the three 
evil fates, only war survives from a pre-scientific and . 
barbarous past. Much is crude and ugly in the modern 
world ; atrophied instincts and aborted impulses must 
be replaced by the products of a science of psychology 
before living can become free and fine. But those who 
call our industrial civilisation materialistic and ignoble 
have narrow thoughts and scant idealism. They fail to 
imagine what it means in terms of love and suffering 
that of ten mfants born, formerly only two or three sur- 
vived childhood, while now eight or nine may live to 
have children of their own. 
` The applications of science have abolished slavery 
and serfdom, the need of child labour, the subjection 
of woman; they have made possible universal educe- 
tion, democracy, and equality of opportunity, and have 
given us so much of these as we have. ience has 
not only created our civilisation; it has given to it 
the finest art and the truest faith. The advancement 
of science should be the chief concern of a nation 
that would conserve and increase tbe welfare of its 


people. 





The Progress of Directional Wireless Communication. 


By Dr. R. L. 


Fro the earliest days of practical ‘wireless com- 

munication, it was realised that one of the most 
ifaportant services which this art would render to 
humanity was its contribution towards the safety of 
life at sea. The possibility of a ship being able to keep 
in communication with the remainder of the world 
during the longest voyages, and, in time of distress, to 
broadcast an appeal for assistance, has removed much 
of the terror of shipwreck and fire at sea. A later 
development, which bids fair to rank second in import- 
ance to the above, ig the direct application of wireless 
to aerial and marine navigation. There are, broadly, 
two methods by which a wireless signal may be used to 
determine the direction of any given fixed point. In 
the first, the direction of arrival of the signals from any 
transmitting station is- determined by means of a 
direction-finfer. The second method involves the 
transmission of a rotating beam of large or small angle 
and its reception om any suitable receiver. 

The wireless direction-finder makes use of the fact 
that in electromagnetic waves travelling over the earths 
surface, the magnetic force of the waves is horizontal 
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and perpendicular to the direction of transmission. If 
a closed loop or coil of one or more turns with its plane 
vertical is used to receive such waves, the strength of 
the signal E.M.F. induced in the loop will be pe 
portional to the cosine of the angle between the plane 
of the loop and the direction of arrival of the waves. 
Hence, if the loop is rotated about a vertical axis, the 
strength of the signals received will pass through 
successive maximum and zero values at intervals of go°. 
A consideration of the case shows that the rate of change 
of the resulting signal strength is greatest when passing 
through the zero position, which is therefore the most 
sensitive condition for the determination of the direc- 
tion of arrival of the waves. In this zero position the 
plane of the loop is perpendicular to the direction of the 
mcoming waves and thus of the transmitting station. 
There are three practical forms of wireless direction- 
finder in use to-day operating on ,this fundamental 
principle of the simple rotating loop: and it can be 
shown, both theoretically and experimentally, that 
the accuracy is of the same order for all the systems, 
each of which has its own field of application. ‘The 
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limiting to which the modern direction-finder 
has been developed is about 1°, which, it may be 
remarked, is ample for the present-day needs of 
navigation. 

Apart from any defects of instrument design and con- 
struction, the direction-finder is subject to errors which 
are conveniently divided into three classes. In the first 
class are those due to local conditions surrounding the 
instrument, such as metal-work, overhead wires, and 
trees. The current set up in such objects create a 
secondary field in the nee oe which is super- 
imposed on the primary field of the waves, producing a 
resultant field the direction of which may deviate 
seriously from that of the original field. It is usual in 
selecting a site for a wireless direction-finder on land to 
attempt to avoid such sources of error, but it is seldom 
that an ideal site can be found. The small residual 
errors which are experjenced are taken into account by 
calibrating the station on various fixed 
stations. Instances in which an error due to the site of 
the installation is unavoidable are those of ships and 
aircraft, In these cases the error in apparent direction 
varies in an approximately sine-wave form with the 
direction of the incoming waves relative to the fore-and- 
aft line of the ship. In such installations, either a cor- 

- rection curve is prepared from observations taken while 
the ship is swung on a fixed transmitting station, or the 
error is approximately compensated for by a suitable 
circuit arrangement. ` 

The second class of error is in the nature of arsurface 
refraction effect and is encountered when the path of the 
waves lies approximately parallel to the boundary 
between land and sea. If observations are made on 
wireless waves crossing a coast-line, the direction-finding 
instrument indicates that the waves in crossing from sea 
to land experience a deviation in a direction towards the 
normal to the coast-line at the point of transit. No 
satisfactory theoretical explanation of this phenomenon 
has yet been given, but as the error is frequently of the 
order of 5°, it is customary to avoid, wherever possible, 


the of bearings on waves travelling i ina direction 
Spproscains that of a coast-line. 
of error in the third class ents more 


difficulty m accurate work, on account of its very erratic 
and variable behaviour. Fortunately this class of vari- 
able error is encountered only. when the range of trans- 
mission exceeds certain minimum values, beyond which 
the apparent direction of arrival of the waves is subject 
to somewhat erratic variations, the frequency and 
magnitude of which are dependent to a limited extent 
upon thé wave-length employed, the distance of trans- 
mission, and also upon the season and time of the day 
at which the observations are made. During the hours 
of fall sunlight in summer, these variable errors have a 
maximum value of about 4°. „As sunsét is approached 
they increase in frequency and magnitude, and from 
about one hour before sunset until about one hour after 
sunrise the apparent direction of arrival of the waves 
varies rapidly on either side of the true direction over 
an arc which is often 10° or 20° and may occasionally 
exceed go°, 

The theory which has been developed to explain these 
errors rests on the same basis as the theory of the fading 
of wireless signals and of the mode of propagation of 
wireless waves around the earth surface. This theory 
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assumes that the upper ionised regions of the atmo- 
sphere are operàtive in deflecting wireléss waves arriving 
from a transmitting station in such a manner that they 
are eventually returned to the earth’s surface. A 
direction- station will thus receive waves from 
the transmitter not only horizontally along the earth, 
but also from a downward direction. If, as is possible 
from several causes, the plane of polarisation of the 
downcoming waves differs from that formally en- 
countered in transmission along the earth’s surface, the 
direction of the horizontal component of the resultant 
magnetic field due to the two arriving waves will in 
general not be at right angles to the direction of trans- 
mission. Thus, although there has been no departure 
of the line of travel of the waves from ‘the vertical plane 
connecting transmitter and direction-finder, the latter 
will indicate an error in the apparent direction of 
arrival. This theory is being supported by the accumu- 
lation of a large and varied amount of experimental 
evidence, and the m tions concerned provide an 
excellent means of suay the PIS of the upper 
atmosphere. 


„DIRECTION-FINDERS IN NAVIGATION. 


The discovery of the existence of these errors in the 
course of the development of direction-finding during 
the War inspired a lack of confidence in this art among 
those responsible for marine navigation. Systematic 
research carried out during the last few years has, how- 
ever, brought to light a state of affairs which has 
resulted in the reinstatement of the wireless direction- 
finder as a direct aid to seamen. While the instrument 
may be used at es of several hundred miles to give 
a general idea of a ship’s position, it is in the making of 
a landfall after an open-sea voyage, or in the navigation 
of harbour entrances during bad or foggy weather, that 
the wireless direction-finder is in demand. The ranges 
at which it is required to operate with accuracy are 
seldom greater than 50 miles, and never greater than 
too miles. Now the variable errors described above 
are ee experienced when the range of transmission 

o miles overland, or 80 to roo miles oversea. 
fee y a suitable choice of shore transmitting 
stations, the ship’s direction-finder can be used to 
operate on waves tra entirely over sea, with the 
result that, within its required range, about 95 per cert. 
of the observed fall within a 2° limit of error, 
which js found to be adequate for most navigational 
purposes. 

During several years’ observations; no effect of fog or 
other surface weather conditions has ever been noticed 
in wireless direction-finding, which is again fortunate 
for its use in navigation during times when visual 
observations are impracticable. 

In the application of the direction-finder to aircraft, 
similar remarks apply as to its accuracy, with one 
important addition. When the direction-finder is 
operated on the gréund on the transmissions from a 
machine in the air, the observed bearings are liable to 
error when the angle of elevation of the machine at the 
ground station exceeds a small value. This error is 
caused by the operation of dopncóming waves on 
the direction-finder, but is evidently only appreci- 
*able for very short range transmission. The limited 
amount of experience with direction-finders used in 
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the aircraft itself appears to show that these are 
destined to be of great service in the future of aerial 
navigation. 

‘Turning now to other means by which directional 
wireless may be used in connexion with navigation, we 
have first the scheme which is practically an inversion 
of the above ; bat is, a rotating loop or its 
equivalent is used at the transmitting end and the 
reception of the signals is carried out on an ordinary 
aerial. When a closed loop or frame coil with its plane 
vertical is used for transmission purposes, the variation 
along the earth’s surface is a maximum along a line 
through the plane of the coil and decreases oe 
to a cosine law to a zero value along the axis of the coil. 
If, therefore, the coil is rotated about a vertical axis, the 
oe of signals received at a distance on an ordinary 

will vary from a maximum when the coil is 





pointing towards the receiver to a minimum or zero 


value when it is at right angles thereto. In the 


-.. practical operatior of the device the coil transmitter is 


rotated at some convenient uniform rate, and arrange- 
ments are made for characteristic signals to be trans- 
* mitted as the coil passes through two positions such as 
the north-south and east-west lines. By the use of a 
TP watch at the receiver, the times of rotation of the 
coil from one of these positions to the minimum signal 
position can be determined, together with the time of 
complete rotatiop. A simple calculation then serves to 
obtam the direction of the transmitting beacon from 
the receiver. - 
- The great advantage of this system is that any ship or 
aircraft which is provided with a wireless receiver can 
obtain directional observations on these transmitters, 
apd if a suitable distribution of the latter could be 
arranged, the method would be very useful for naviga- 
tional purposes. Although it was developed in Ger- 
many before the War and an organisation of rotating 
beacon transmitters was set up, the system has of recent 
years only been used for experimental , and its 
commercial oon has still to be realised. It may 
. be mentioned here that both this of directional 
transmitter and the directional receiver referred to 
previously can be provided with a simple circuit modi- 
fication which results in only one signal minimum being 
produced in a rotation of the coil through 360°. This 
‘sense-finding ” attachment results in the removal of 
the'180° ambiguity which is otherwise inherent in these 
methods. i 
The development and use of the above directional 


‘ systems has been carried out on the wave-lengths chiefly 


used for communication purposes in aerial and marine 
wireless, i.e. approximately from 300 to 3000 metres. Asa 


” result of the development of the thermionic valve toa high 


degree for both transmission and reception purposes, it 
has become possible tb extend the practice of wireless 
communication, to very much shorter wave-lengths. 
Among the numerous vistas of development thereby 
opened up, not the least important’is the practicability 
of resorting to the use of reflectors for concentrating 
the radiated energy in the required direction of trans- 
mission. By the use of suitable reflectors at both the 
transmitting and recgiving end of a point-to-point com- 
munication link, the resulting concentration of wireless 


wave energy can be made equivalent to a magnification 


of several thousand times as compared with the ordinary 
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transmitter which radiates its energy equally in all 
directions. This advantage, combmed with the in- 
herent properties which waves lying within certain 
bands of wave-lengths between 15 and 100 metres 
appear to possess for travelling through the upper 
atmosphere to great distances with very small attenua- 
tion, has already caused a revolution in ideas as to long- 
distance wireless communication. The resulting open- 
ing-up of a large number of fresh communication 
channels has come as a 


struggling with an already congested ether. 
Tae WireiEss BEACON. 

By the use of waves of length still shorter than those 
mentioned, it becomes possible to utilise another prin- 
ciple in applying directional wireless to navigation 

This' consists in combining the aerial system 
of a wireless transmitter with a suitable reflector so that 


a fairly concentrated beam of wireless waves is sent out - 


in one direction, which is varied by the regular rotation 
of the whole arrangement. We have here literally a 
wireless lighthouse, since it is exactly analogous to the 
rotating beam of light emitted by certain lighthouses 
around our coasts. Now it is a well-known optical law 
that for a reflector to be effective its dimensions must be 


at least comparable with the wave-length. Hence it is. 


evident that for the rotation of the reflector to be at all 
practicable, the wave-length employed must be quite 
small. 

In the two revolving beam trapsmitters which have 
been set up in the last year or two, the wave-length em- 
ployed is about 6 metres. In the first station erected at 


great boon to,wireless engineers . 


Inchkeith, Firth of Forth, the aerial is a straight vertical ` 


wire erected in the focal line of a cylindrical parabolic 
reflector of vertical wires. In the more recent 
station erected at the South Foreland, the aerial system 
comprises a number of energised aerials arranged in a 
plane, and in front of a similar parallel system of 
reflecting wires. The result in each case is the trans- 
mission of a beam of limited angle which is rotated uni- 
formly at a rate of about one revolution per minute. 
Any ship fitted with a suitable receiver for the wave- 
length employed will then only receive signals as the 
beam flashes past its aerial. From the code signals 
heard the direction of the beam at that moment may be 
read from a simple chart. The of the station is 
necessarily somewhat limited, owing to the great 
absorption of energy of such short waves by the earth. 
In experiments carried out a short time ago, it was 
claimed that a maximum range of Ico miles oversea 
could be obtained. : ; 

A great advantage by this system over 
those previously mentioned is that it should be free 
from any errors due to its waves being deflected from 
the upper atmosphere. This fact may prove to be very 
important in securing a practical working range well in 
excess of that given by the waves travelling along the 
earth’s surface. An advantage of the use of the short 
wave-length is the comparative freedom from inter- 
ference which is experienced. at the receiver. On the 
other hand, the use of such short waves may result 
in serious errors due to the coastal refraction ‘effect 

reviously mentioned, and to deviation of the waves 
by. udh obstacles as cliffs and buildings acting as 
reflectors. : 
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Hellum in Canada. 
By Prof. J. C: McLennan, F.R.S., University of Toronto. 


JS 1916, at the request of the Admiralty, and in 
collaboration with my colleagues, Profs. Satterly, 
Burton, and Dawes, I investigated the natural gases 
of Canada with the view of ascertaining the amount of 
their helium content. The with the highest 
helium content were found at that time to be in Ontario 
and in Alberta. *In neither Province was any con- 
siderable supply of ‘gas located that contained more 
than 0-36 per cent. of helium. the years 1917- 
1920, with the assistance of Mr. John Patterson, of the 
Meteorological Office, Toronto, I designed and success- 
fully constructed and operated & semi-commercial 
plant for extracting helium from natural gas. The 
gas we worked upon was obtained from an extensive 
eld situated near Calgary, Alberta. During the 
operation of this plant we extracted in all from 15,000 
to 20,000 cubic feet of helium having a purity of 90 per 
cent. When the Cryogenic Laboratory was instituted 
in the University of Toronto in 1922, the helium 
extracted at became available, and we suc- 
ceeded in liquefymg helium early in January 1923. 
Since 1916 many new gas fields have been opened 
up in Canada, and about two years ago the Dominion 
Mines Branch decided to make a re-examination of 
the Canadian natural gases for helium. Mr. R. T. 
Elworthy was invited to undertake this task, and has 
carried it through most thoroughly and expeditiously. 
He found that in Alberta, while some of the natural 
gases contained less than o'x per cent. of helium, a 
number of them contained so much as 0-25 per cent. 
‘In some cases in this Province the helium content ran 
so high as 0-34 per cent. In New Brunswick none of 
the natural gases investigated was found to contain 
more than o-064 cent. In Ontario the natural 
. gases varied considerably in their helium content. 
e gases of Lambton, Kent, and Essex Counties were 
found to contain not more than o 15 per cent., while 
those in the counties of Brant, Haldiman, Lincoln, 


and Welland were found to have a helium content of 
from o-a5 per cent. to 0-35 per cent. In the County of 
Norfolk considerable supplies of gas were produced 
which ran from o-4 per cent. tô o-5 per cent. in helium. 
The gas richest of all in helium was found in Peel 
County, the content being slightly more than o'8 per 
cent. In this field three wells have already been sunk, 
and the gas is drawn from a horizon approximately 
600 feet deep. The wells are consequently shallow, 
and though the gas supply is only moderate in amount, 
it has been estimated that the three wells will provide 
at least 100,000 cubic feet of helium per year. 

With the view of rendering the supply of helium 
permanently available for research work in the Uni- 
versity of Toronto, the Hon. the Premier of Ontario 
recently announced that, under an Order-in-Council, 
the Government of Ontario had secured, for the Crown, 
the products of the three wells mentioned, and the 
natural gas rights as well over a large block of land | 
in the immediate neighbourhood of the wells. 

The National Research Council of Canada has 
endorsed the policy adopted by the Government of 
Ontario, and is co-operating with the University of 
Toronto and other organisations in a scheme to establish 
a helium extractién station in the Peel County gas 
field, with the object of providing helium for research 
workers the in Canada and probably in 
other parts of the British Empire as well. 

It is fortunate that a supply of helium has been 
found in such a convenient locality—only some thirty- 
five miles from Toronto—for although the Governmerft 
of the United States has extracted enormous amounts 
of helium from the natural gases of the Western States, 
its export from the United States is prohibited by law. 

If we succeed in making the financial arfangements 
we have in mind, we hope to be in a position to provide, 
in the near future, ample supplies of helium for scientific 
Investigations within the Empire. 


Obituary. 


Pror. J. G. M‘Kenpricx, F.R.S. 
pe ee OR JOHN GRAY MKEN- 
DRICK, who died in Glasgow on January 2, was 
born in Aberdeen in August 1841. By the death of 
his parents he was at a very early age thrown upon 
Siac When he was but thirteen years 
oben ent (> feed 3 seem ete 
ae anne at Braco -in Perthshire, where, herdi 
Shes daily from 5 a.m. to 8 P.m., he learned to know 
and love the plants and the animals and Nature in 
all her moods. Zé6ol became M‘Kendrick’s first 
scientific study ; and te youth of- seventeen actually 
demonstrated his little marine aquarium at a con- 
versazione of the British Association which met in 
Aberdeen in 1859. Here he saw for the first time 
Faraday, Owen, Murchison and Huxley ; science had 
to call him to herself. 
ome one suggested that M‘Kendrick should qualify 
for the medical profession, and so, while still apprenticed 
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to a lawyer in Aberdeen, he would rise at five and 
study until ten, when the duties of the desk claimed 
him for the day. After passing the “ Medical Prelim.” 
at Aberdeen, he went to Edinburgh in 1861 to enter 
upon the serious study of medicine. Here he heard 
Goodsir lecture’; saw Turner and Joseph Bell (“ Sher- 
lock Holmes my demonstrate; listened to Simpson 
with his European reputation, to Laycock who was a 
psycho-analyst sixty years ago, and to Christison who 
was making toxicology a science. M‘Kendrick took 
Goodsir’s medal in 1863, and was a prizeman in 
ae obstetrics and surgery. In 1864 he gradu- 
ted M. D. with distinction at the University of Aber- 
den. Years afterwards he summarised his medical 
course :—“ no laboratories, no apparatus, no histol 
no bacteriology, and seven different theories of in- 
flammation.” 
After a few months at the Chester General Infirmary, 
“M‘Kendrick obtained the J of surgeon to the 


,, and nervous system in the “Encyclo 
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Eastern Dis in Whitechapel; and as he passed 
through London to take up his duties he saw the crowd 











witnessing the execution of Müller for the murder of. 


Mr. Briggs in 1864. For the pain, squalor and vice of 
Whitechapel, M‘Kendrick exchanged the purity and 
serenity of Glen Nevis, for he became eon to the 
Belford Cottage Flospita] at Fort William in 1865. It 
was in that he met Hughes Bennett acci- 
dentally, and soon became his assistant. From 1870 
until 1873, when Bennett’s ill-health compelled him to 
winter abroad, M‘Kendrick had -sole of the 
university classes at Edinburgh,-which he conducted 
with marked success. Bennett resigned in 1873, and 
Rutherford was recalled from King’s College, London, 
to fill the vacant chair, so that MKendrick applied 
for and obtained the lectureship in -physiology at 
Surgeons’ Hall, and that at the Dick Veterinary College, 
Edi h. Here it was that he met James Dewar, 
with whom was begun that joint research which re- 
sulted in the discovery of the electric current produced 
in the retina and optic nerve when a beam of light was 
allowed to enter the eye. i 

For the first time in the history of physiology a 
current of action had been demonstrated in a sensory 
nerve by the normal stimulation of its end-organ. 
That Holmgren in Upsala made the same discovery 
about the-same time was, of course, unknown to the 
Scottish workers. Dewar and M‘Kendrick also in- 
vestigated the physiological action of chinoline and 
the pyridenes, becoming once more pioneers, this ‘time 
in researches into the correlation between chemical 
structure and physiological effect. In 1872 M‘Kendrick 
visited Germany, and met Schultze, Pilger, Du Bois- 
Raymond, Ludwig -and Helmholtz. His “Life of 
Helmholtz” is perhaps his best piece of writing ; it is 
an admirable account of a life with little incident in it 
apart from the scientific discoveries. , 

In 1876 M‘Kendrick was appointed to the chair 
of the Institutes of Medicine at the University of 
Glasgow ; and here a Department of Physiology was 
created out of a R a sphygmograph, a few 
microscopes and some di ; 

M Kendrick was one of the most agreeable scientific 
Jecturers Scotland has produced: his discourse had all 


the charm of a tale pleasantly told. In 1871 he had: 


Been elected a fellow of the Royal College of Physicians 
of Edinburgh. In 1881 he was appointed Fullerian 
professor of physiology at the Royal Institution, in 
which capacity he delivered many Friday evening 
discourses, as well as Christmas lectures to the children, 
and a valuable series on the history of physiology. In 
1882 he received the degree of LL.D. from his Alma 
Mater ; and two years later was elected into the Royal 
Society on the Council of which he afterwards served. 
He had been presidént of the Royal Society of Edin- 
burgh, of the Section of Physiology of the British 
Association, of the Glasgow Philosophical Society ; 


“and he acted as examiner in a large number of 
universities. He delivered two courses of Thomson . 


lectures at the Free Church College at Aberdeen. 


`- MKendrick wrote with ease; he was the author of 


the articles on ear, eye, senses, stereoscope, longe 

peedia Britannica,” 
as well as of “ The Outlines of Physiology ” published 
in 1878, and ten years later of a “ Text-book’’ in two 
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volumes splendidly illustrated. In ¢onjunction with 
his assistant, Dr. Snodgrass, he wrote ah interesting 
volume on “The Physiology of the Senses.” 

From 1892. onwards M‘Kendrick, who had always- 
been interested in physiological acoustics, investigated 
the tracing on the surface of the wax cylinder of the 
phonograph by a photographic method. Later he 
devised an apparatus to eliminate tke hissing sounds 
which mar the music reproduced by that instrument. 
M‘Kendrick was very fond of music, of poetry and 
of animals. He published a volume of devotional 
verse. His disposition was that of a deeply religious 
and reverent man who, though enjoying fun, disliked 
frivolity. His sympathies were wide, his friendships 
many, his capacity for bringing the best out of every one 
pox aaa He urged moderation in the use of strong 

ink; some of his best addresses are those dealing with 
this subject. 

M‘Kendrick married in 1867 a daughter of W. 
Souttar of Aberdeen, who died in 1898. He is survived 
by two sons—Dr. J. S. M‘Kendrick of Glasgow, 
and Colonel Anderson M‘Kendrick, I.M,S. (retired), 
director of the Laboratory of the Royal Colleges at 
Edinburgh—and by one daughter. 

D. Fraser Harris. 


WE regret to announce the followmg deaths: 


Prof. E. G. Browne, Sir Thomas Adams essor of 
Arabic in the University.of Cambridge and fellow and 
president of Pembroke College, known for his work 
on Persian literature and on the history and hterature 
of oriental religions, on January 5, aged sixty-three 


years. 

Dr. R. Caton,-C.B.E., pro-chancellor and emeritus 
professor of physiology in the University of Liverpool, 
and vice-chairman of the Liverpool School of Tropical 
Medicine, on Jan 2. 

Rev. George Henslow, lately professor of botany to 
the Royal Horticultural Society, and from 1882 until 
1904 præident of the Ealing Natural History Society, 
on December 30 ninety years. , 

Prof. i er, who was prominently 
associated with the anti-tuberculosıs campaign and 
with the framing of the German laws relatıng to 
infectious diseases, on November 11, aged seventy- 
one ; 

Mr. Frank Morey, honorary curator of the Prince 
Henry of Battenburg Memorial Museum at Caris- 
brooke Castle, Isle. o: t, and editor and joint 
author of ‘‘ The Guide to the Natural History ol the 
Isle of Wight,” on December 29, aged sixty-seven 
years. i PN S ; 

Dr. James Murie, formerly asmstant and 
librarian of the Linnean Society, and naturalist to 
Consul Petherick’s ition of 1861 to Gondokoro, 
on December 21, aged ninety-five years. 





` 


ErraTUM.—Mr. Edgar R. Waite, the Director of the 
South Australian Museum, Adelaide, informs us that 
the details given in the obituary announcement 
referring to Mr. A. R. McCulloch, which appeared in 
Nature of October 24, 1925, p. 620, are Incorrect, 
Mr. McCulloch was zoologist at the Australian Museum, 
Sydney, where he devoted himself to research on fishes 
and crustaceans, and his death occurred on August 31, 
at the age of about thirty-eight years. 
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News and Views. 


Pror. W. GARSTANG, whose address on ‘‘ Words- 
worth’s Interpretation of Nature ” is published as a 
Supplement to this week’s issue of NATURE, is both a 
naturalist and a poet, and is therefore appropriately 
equipped as an exponent of one who made Nature and 
man his chief poetic theme. Wordsworth felt himself 
to be a great high priest of Nature, and his spiritual 
insight was deep and penetrating. In the application 
of scientific truth to poetic purpose, he was as accurate 
and trustworthy as Tennyson, but not so rich or 
minute in his allusions to scientific knowledge. .We 
do not for a moment suggest that the worth of poetry 
<an be measured by the use made of such knowledge, 
but new natural phenomena and conceptions can 
extend the range of poetic thought and inspire that 
emotion which expresses itself ın enduring verse. 
“ Poetry,” said Wordsworth, ‘tis emotion recollected 
in tranquility,” and it differs from science in being the 


expression of individual feeling as an end in itself and_ 


not as a means of securing general assent to particular 
conceptions or interpretations of the theme. There 


is plenty of imagination in science, but it is disciplined’ 


and unemotional, and is put to the test of observation 
with the view of arriving at natural truths, whereas 
in poetry its object is the communication of pleasure 
-by beautiful phrase or creative fancy. In ornithology 
there is but one description of the skylark, but ın 
“poetry there are scores, and each has a note of its own. 
That is why we find such poets as Keats, Shelley and 
Wordsworth interpreting-the aspects and operations 
of Nature in ways that are differently beautiful. 
Keats by sympathetic human imagery, Shelley by 
_changefulness and ıts symbolism, and Wordsworth by 
Tichness of allusions to everyday aspects of natural 
objects and events. Weare sure that Prof. Garstang’s 
illustrations of Wordsworth’s style and genius will 
be read with pleasure by lovers of literature as well 
as of science. 


Tux searchlight of public opinion begins to shine 
upon the mathematical tripos. A few days ago Prof. 
G. H. Hardy, in his presidential address to the 
Mathematical Association, gave it as his considered 
opinion that the tripos should be abolished. It is not 
because mathematics are in a better state at Oxford 
than at Cambridge that he directs his fire against his 
old university and not his new one, it is because the 
Cambridge examination is the more important one. 
Prof. Hardy considers that the nature of the mathe- 
matical tripos examination prevents any serious study 
.of mathematics and causes candidates to spend their 
time learning tripos tricks instead. So bad is the 
effect of’ this that among mathematicians of world 
fame, we produce only about a twentieth of the 


number that our record in more wholesome times’ 


would entitle us to expect. To determine whether a 
candidate ıs worthy of a degree, Prof. Hardy would 
require him to send in a dissertation and judge him 
upon that. He would in fact adopt the usual 
continental method. This`method of a degree by 
«thesis is also not unknown in Great Britain. Most of 
our universities allow it as & method for higher 
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degrees. Ridat of tease ta E ties tant 
degree to be by examination, and only ın the London 
B.Sc. do we find an instance of a first degree that can 
be obtained by thesis. š 

Pror, Harpy’s cure is a more drastic ope than that 
proposed ın our leading artıcle of May 10, 1924, p. 665, 
entitled “ Mathematical Physics in University and 
School.” In that article we proposed to broaden the 
mathematcian’s studies by including physics, and to 
-make this possible in the three years at the disposal 
of the student by the severest pruning of both mathe- 
matics and physics. Now pruning is always a delicate 
and difficult operation, and we are inclined to believe 
that Prof. Hardy’s cure is a better one. It has, more- 
over, the advantage of mending ills that we had not 
considered. Our complaint was only against the 
narrowness of the range of the mathematician’s 
studies, his is against the method of treatment of the 
whole subject. A system in which a candidate, after 
talong the first part of the mathematical tripos, would 
be allowed to show up a dissertation instead of taking 
the second part, is no great departure from the tradi- 
tions of British universities, since they do already in 
certain cases allow degrees by theas. „To aim at such 
a system, would seem an appropriate’ first objective; 
and when such a system had been adopted and had 
had some years trial, it would be time enough to 
consider whether 1t was right or wise to go further 
and allow an alternative also to the first part of the 
examination. è 

For the meeting of the British Association in 
Oxford, August 4-11, under the premdency of the 
Prince of Wales, the Council has appoimted the follow- 
ing sectional presidents : Section A (Mathematics and 
Physics), Prof. A. Fowler, professor of astrophysics in 
the Imperial College of Science and Technology ; 
Section B (Chemistry), Dr. J: F. Thorpe, Yarrow 
research professor of the Royal Society and professor 
of organic chemistry in the Imperial College of Science 
and Technology; Section C (Geology), Dr. S. H 
Reynolds, professor of geology in the University of 
Bristol; Section D (Zoology),'Prof.-J. Graham Kerr, 
Tegius professor of zoology in the University of 
Glasgow; Section, E (Geography), the Hon. W. 
Ormsby-Gore, M.P., Colonial Office; Section F 
(Economics), Sir Josiah Stamp; Section H (Anthro- 
pology), Dr. J. H. Fleure, professor of geography and 
anthropology in University College, Aberystwyth ; 
Section I (Physiology), Prof. J. B.{Leathes, professor 
of physiology in the University of Sheffield ; Section J 
(Psychology), Dr. J. Drever, reader in psychology in 
the University of Edinburgh; Section K (Botany), 
Dr. W. Bateson, director of the John Innes Horti- 
cultural Institution; Section L (Edacation), Sir 
Thomas Holland, rector of the Imperial College of 
Science and Technology; Sectien M (Agriculture), 
Sır Daniel Hall, chief scientific adviser to the Ministry 
®bf Agriculture. The name of the president of Section 
G (Engineering) will be announced later. 
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_ THe extent to which the technical intelligence 
service attached to the manufacturing community of 
Great Bntain has been augmented since the War.by the 
new industrial research associations is well illustrated 
in a paper read before the Institution of the Rubber 
Industry on Desember 7 by Dr. S. S. Pickles, the 
Chairman of the Library Committee of the Research 
Agssociationof British Rubber and Tyre Manufacturers. 
The paper dealt with the importance of such a service 
to the rubber industry, and described some of the 
work that the Rubber Research Association 1s doing 
in this respect.” In the short period of its existence 
the Association has built up a Library which not only 
possesses a representative reference collection of books, 
pamphlets, and periodicals (claiméd by Dr. Pickles to 
be without an equal in Great Britain), but also acts 
as a very complete information bureau on all matters 
relating to the rubber industry and trade. The 
Library is provided with a comprehensive classified 
card index to the contents, which enables it at short 
notices to supply references to all published information 
on any branch of the subject, and in addition issnes 
monthly to all its members a Summary of Current 
Informaiton in which are given more or less lengthy 
abstracts of articles appearing in the scientific and 
technical press, and of English and foreign patents, 
notices of new,publications and of book reviews, and 
lists of English patent applications and acceptances. 
The size of this publication, which will comprise well 
.over 400 pages for the. current year, shows how 
increasingly serious a problem it 1s for the specialist to 
keep in touch with what others are doing in the same 
Geld, and emphasises once more the vital necessity 
for the provision of adequate compilations of this 
nature in all branches of science and technology. 
Some of the best work ın this direction being done at 
. the preseht time lies to the credit of the research 
“associations, and though the records are not usually 
. available to the general public, their circulation 
amongst the majority of those intimately connected 
with.the industries concerned cannot but have far- 
reaching results. 


- THz use of hydrogen in large-scale chemical manu- 
facture 18 a comparatively recent development, of 
which the importance is growing rapidly. Pro- 
duction of Bynthetic ammonia entails the greatest 
consumption, but large quantities are also used for 
hydrogenating liquid ols to convert them into solid, 
edible fats, The manufacture of hydrogen for the 
latter purpose was discussed at a meeting of the 
Chemical Engineering Group of the Society of Chemical 
“Industry on Januar 8, when Mr. A. E. Knowles read 
‘a paper on the electrolytic method of production. 
The Lane process of making hydrogen, by passing 
steam over heated iron or a carbonaceous iron-ore 
and then reducing the iron oxide with water-gas, has 
fallen out ofease for economic reasons, and the Haber- 
Bosch process of passing water-gas and superheated 
steam under pressure over a catalyst, though cheaper 
than any other, is unsuited for producing hydrogen 
to be used for hydrogenation, because it is alway8 
contaminated by much nitrogen. In Mr. Knowles’s 
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opinion, the electrolysis of distilled water is alone 
suitable, and in his paper he described *in detail the 
electrolytic plants in use at Port Bromboro’, in 
Cheshire, and at Bussi, in Italy. The outstanding 
merits of this process are great purity of the hydrogen, 
economy in labour and wear and tear of plant, no 
leakages of electricity or gases, and very cheap pro- 
duction, if cheap electricity is available, and if there 
is a ready market for the by-product oxygen. Dr. 
A.C Thaysen’s paper on the prodyction of hydrogen 
by micro-organisms summarised the history of this 
method, and gave data concerning the process used 
in the Royal Naval Cordite Factory at Holton Heath 
during the War for making acetone by fermenting 
maize-starch and other amylaceous material. This 
process yields, in addition to acetone, »-butyl alcohol, 
organic acids, and carbon dioxide, 1-60 per cent. of 
hydrogen, or 5-5 cubic feet per lb. of grain fermented. 
A comparatively small plant consuming 20 tons of 
grain per day produced about 250,000 cub. ft. of this 
gas at an estimated cost of about 2s. per 1000 cub. ft. 
for collection and purification. Both the electrolytic 
and the fermentation processes are of especial interest, 
because they do not involve the use of any fuel. 


CAPTAIN P. P. Ecxersiry, the engineer to the 
British Broadcasting Company, gave an interesting 
lecture on January 7 to the Institution of Electrical 
Engineers on “ Past, Present, and Future Develop- 
ment in Wireless Telephony.” As a means of com- 
munication between dividuals, Capt. Eckersley does 
not anticipate any rapid development in radio tele- 
phony, the future of the art will he mainly ın its 
applications to broadcasting. Ifin Great Britain at 
the present time, we connect a microphone with the 
net-work of wires each of which terminates at a trans- 
mitting station, then one voice can be heard simul- 
taneously by ten million people. In Capt. Eckersley’s 
opinion, a final scheme for Great Britain would rely on 
line relay stations at Glasgow, Leeds, London, and’ 
possibly Bristol or Gloucester. The other stations 
would be connécted with these by suitable land wires. 
The system would be completed by interconnecting 
Glasgow with Leeds, Leeds with London, and London 
with Bristol by trunk lines. Future development 
seems to be leading in the direction of a few stations 
having large power outputs. Owing to the fact that 
only about 100 wave-lengths are avaiable for broad- 
casting, the allocation of them internationally is still 
a vexed question. He had recently suggested that 
82 of them should be allocated to the most important 
stations, and that sixteen wave-lengths. should be 
reserved for group working, By suitably distributing 
these sixteen wavelengths amongst stations of 
moderate power, there would be little serious inter- 
ference. If stations could work on exactly the same 
wave-length, no heterodyne note would be audible. 
The difficulties in the way are great, but Capt. 
Eckersley has hopes that they will be overcome. In 
choosing a site. for substations in Great Britain, the 
criterion must be the crystal set. If the listener can 
Teceive broadcasting on a crystal set from a given 
station, there will be little risk of him guffering 
appreciably from int@rference. ` i 
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THE present exhibit in the house devoted to objects 
of special interest at the Royal Botanic Gardens, 
Kew, illustrates living plants of economic value. It 
includes plants which produce rubber, balata and 
chicle gum, and a Wardian case packed with young 
para rubber plants is also exhibited in order to 
illustrate the manner in which the para rubber and 
other economic plants have been sent from Kew to all 
parts of the Empire. Plants of tea, coffee, cacao, and 
Paraguay tea (tRe Yerbe de Maté) are examples of 
the plants yielding beverages. Amongst the fibre- 
producing plants shown are sisal (Agave), silk grass, 
China grass or ramie, Manila hemp (Musa taxtilis), 
Mauritius hemp (Furcrwa), and the palm yielding 
raffia`or bass (Raphia vinsfera). Timbers are repre- 
sented by young plants of teak, the true mahogany 
(Swietenia) from Honduras, West African mahogany 
(Khaya), and West African cedar. Other plants of 
economic importance exhibited. are those yielding 
cocaine, ‘quinine, ipecacuanha, eucalyptus oil, cloves, 
cinnamon, camphor, olives and pepper. A plant is 
also shown of Tarahktogenos Kursu, one of the sources 
of chaulmoogra oil, which is now being used in the 
treatment of leprosy. The notices with the plants 
indicate their countries of origin and also the part 
which ha8 been played by the Royal Botanic Gardens, 
Kew, ın troducing such plants of economic value to 
the various parts of the British Empire. 


On December 18 Prof. T. H. Havelock read an 
interesting paper before the North-East Coast Institu- 
tion of Engineers and Shipbuilders on “‘ Somp Aspects 
of the Theory of Ship Waves‘and Wave Resistance ” 
The first two sections of the paper must be of great 
interest to those who, engrossed in the more immedi- 
ately practical problems that present themselves, have 
not the opportunity of studying the mathematical 
theory for themselves or of keeping abreast of its 
developments, In the first section, it is shown how 
calculations with travelling pressure disturbances 
illpstrate such problems as the variation of wave 
Tesistance with speed, the interference of bow and 
stern waves and the effect of shallow water. In the 
second section, the hull of the ship is regarded as 
equivalent to a certain distribution of sources and 
sinks in the fluid and this enables such questions as 
the effect of the form of the water-line section, the 
length of the parallel middle body, and the effect of 
variations in draught to be treated. Some notes on 
the detailed mathematical calculations as they have 
appeared in Prof. Havelock’s published papers 1s 
dealt with in an appendix. It is not claimed that 
the theory has reached a stage at which any new and 
important practical results can yet be deduced but 
rather that the general conformity of the conclusions 
from a pure hydrodynamical theory with known 
practice is satisfactory from the point of view of 
future development. 


We regret to learn from the Chemiker-Zeitwng that 
a fatal accident has been caused by the un 
explosion of a mixture of carbon disulphide and liquid 
air, Organic liquids of many different types, a.g. 
ether, chloroform, ethyl acetate, petroleum, pyridine, 
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etc., have been employed at various times in con- 
jimction with liquid air for the purpose of preparing 
freezing mixtures, and, so far, explosions have only 
resulted when carbon disulphide has been used. 
When this substance is dropped into liquid air there 
is formed on the surface a crust Which may hinder 
evaporation and thereby cause an explosion unless 
the crust be pierced as quickly as it? is formed. 
There appears, however, to be some further cause of 
instability, which has not yet been explained. Prof. 
W. Biltz, of the Technische Hochschule in Hannover, 
states that on November 16 a skilled experimenter, 
Dr. Asbrand, was preparing the mixture in a Dewar 
flask and had carefully observed all the usual pre- 
cautions, when the flask suddenly exploded. He was 
severely hurt, and he succumbed to his injuries on 
November 28. Dr. Asbrand, who was only twenty- 
eight years of age, had studied at- the University of 
Göttingen and later at Rostock under Prof. Walden. 
He had only commenced work at Hannover at the 
beginning of the present academic year. 

Mr. Davip GREENHILL, the Director and General 
Manager of the Sun Engraving Company, in a 
lecture before the Royal Society of Arts (published in 
the Society’s journal, December 25), said that colour 
printing of to-day is done chiefly Ry lithography, 
offset, and the three-colour process, the last almost 
exclusively by letterpress methods, though'the photo- 
graphic principle of the three-colour process is being 
increasingly used to develop offset work, and also 
more recently to develop photogravure in colour. 
The three-colour process is certamly the greatest 
advance ın colour printing of recent years, and with 
scientific photography and colour selection, akilful 
fine etching, and very careful machining or printing, 
it seems to be capable of reproducing almost anything 
in the way of pictorial representations in colour. The 
lecturer claimed for Bntish photo-engravers and 
printers the first place in quahty of three-colour 
process work, though our position is succesafully 
contested in America, Germany, and France, except 
perhaps in the fine attention to detail and finish. 
Photogravure, “ the most beautiful.method of print- 
ing yet evolved,” has made more rapid strides abroad 
than Great Britain. It promises to solve the paper 
difficulty of the letterpress method, which needs a 
smooth surface, as it readily gives fine results on 
almost any uncoated paper, and ıt overcomes various 
difficulties connected with the inks used in the letter- 
press method. 


IT was suggested in a paragraph in NATURE of 
January 2, p. 25, that platinised glass might be used 
instead of neutral tmted glass for solar telescope work. 
Messrs. Hawksley and Sons, 83 Wigmore Street, 
Cavendish Square, ‘London, W.1, write to say that 
they are in a position to supply platinisel glass discs 
of various densities. The Rheinberg methods are 
employed. ; 


e APPLICATIONS are invited for the following ap- 
pointments, on or before the dates mentioned :—A 
professor of political science at the‘London School of 
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Economics—The Academic Registrar, University of 
London, South Kensington, S.W.7 (January 22). A 
medical superintendent in the Infectious Hospitals- 
Service cf the Metropolitan Asylums Board — Clerk 
to the Metropolitan Asylums Board, Victoria Em- 
bankment, EC (January 26). An electrical en- 
gineer and electric inspector for the public works 
departmentsof the Government of Bihar and Orissa— 
The Secretary to the High Commissioner for India, 
42 Grosvenor Gardens, S.W.1 (January 29). An 
assistant engineer and a junior assistant engineer at 
the Fuel Research Station, East Greenwich, for re- 
search work in connexion with coal purification and 
internal combustion engines respectively—The Secre- 
tary, Department of Scientific and Industrial Research, 
16 Old Queen Street, Westminster, S.W.t (January 30). 
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A forestry inspector in the Lands and Agriculture De- 
partment of the Irish Free State—The Secretary, Civil 
Service Commussion, 33 St. Stephen’s Green, Dublin 
(January 30). Sir Ernest Cassel readerships in economic 


_geography and in foreign trade at the London School 


of Economica—The Academic Registrar, University 
of London, South Kensington, S.W.7 (March 9). 
A director of research in animal diSeases under the 
Animal Diseases Research Assocation — The Secre- 
tary, 83 Buccleuch Street, Glasgow (March 27). A 
computer for the Cadastral Framework Party, Gold 
Coast Survey Department—Crown Agents for the 
Colonies, 4 Millbank, S.W.1 (quoting M/13965). A 
chief engineer for the Public Works Department of 
the Government of Nyasaland — Crown Agents for 
the Colonies, 4 Millbank, S.W.1 (quoting M/14046). 


Our Astronomical Column. 5 


THE TOTAL ECLIPSE OF THE SUN, JANUARY 14 — 


It is ho that fine weather has favoured the various 
exp ons sent to stations on the path of totality 
dian Ocean to 


Reeaing from East Afnca across the 
umatra and Borneo. One matter of interest is the 
shape of the corona, which 1s known to vary in a 
cyclical manner with the sunspots, flocculi, and 
| parse This eclipse, occurrmg ahout midway 

een suns minumum and maximum, may be 


expected to 8 SO ee ea 
mediate between the istic minimum type, 
with polar “ brushes” and extended equatorial 
streamers, and that of the maximum type ın which 
the distribution of the corona 1s more concentric with 
the ‘sun’s disc. 

The finer details of the inner corona have sometimes 
been observed to show local structures which were 
apparently related either to ts, flocculi, or 
prominences near the limb at the time of eclipse. It 
may be noted that, on January 14, the region of the 
sun contaning the large sunspots which crossed the 
central meridian on December 25, was within a-ahort 
distance of the lumb at position angle 106° east of the 
north point of the disc. 


Tox January METEORIC SHowER.—Mr. W. F. 
Denning writes: “ The weather proved unfavourable 
for observation on January 3. ere were, however, 
a few brief intervals of clear sky between successive 

rms at Bristol. About 20 meteors, including 17 

uadrantids, were observed, and they were mostly 

rilliant objects with long flights and fairly slow 
motion. The largest meteors were seen at 6) 16m, 
6 21™ and 68 50, At 7),18™ pM. a fine object with 
exceedingly slow motion was seen in Gemini and 
directed from a southern radiant near y Eridanı. 
Later in the night the sky was more or less clouded, 
though there were temporary ces and 
meteors were observed. : 

“At ob 52™ p.m. q fireball was viewed from various 
south-western stations falling ın the northern sky. 
It was directed from a region of the heavens id 
to that in which the radiant of the Quadrantids was 
situated. Mr. Corder of Bridgwater observed this 
object and described it as quite equal to Venus; 
emerald green ın colour with a red flash at the end. 
Several o ers saw the meteor from Bristol, and I 
am collec details with the view of finding the 
height, velocity, aud radiant point. 

“On January 4 unsettled weather continued and the 
prevalence of clouds frequently interrupted wa 
Among the meteors observed were five certain Quad- 
rantids, thus proving the shower’s active sustenance. 
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.an expression of the form a+ bt+ d. 


In fact, the evidence obtained this year strongly indi- 
cates that this display has lengthened its vimble dura- 
tion in recent times. In 1880, 1886, and some other 
years, extreme brevity appeared to be a c - 
istic feature of the shower’s richer phase, though 
occasional shots were directed from the sante radiant 
on later nights of the month, certainly to January 15.” 

Toe New GREENWICH SIDEREAL CLocx,—The 
new clock by Short with a free and a slave pendulum, 
the former in an airtight case, has now been in use for 
a year, and Mr. W. Bowyer contributed a paper to the 
Royal Astronomical Society, which was read at the 
meeting on January 8, in which the performance of 
the clock is described and anal i 

The rate at the beginning of 1925 was very small, 
but gradually increased, owing partly to a slight 
amount of air leakage into the case, which necesgta 


. reduction of the air pressure on one or two occasions. 


The clock error could be expressed vy erani by 
e quantity 
c remained uniform from January untul August, when 
it underwent a notable reduction, the cause of which 
is unexplained. It retamed the new value until the 
end of the year. ý 
Dr. Jackson noted that the clock performs so well 
that it raises the question whether we should not 
make sidereal time vary umformly, $.6. reckon ıt from 
the mean equinox instead of the true, which 18 affected 
by nutation. The rate of the former clock was not 
uniform enough to make the difference an important 
one. - 


STAR FISSION AND CEPHEID VARIABILITY. —Dr. 
qam read @ paper at the Janu 8 meeting of the 
oyal Astronomical Society, in which he elaborated 
the suggestion made at the previous meeting that 
Cepheid vanables might be stars in which me ee 
of on was in progress but uncompleted. e gave 
an estimate of the duration of this stage as compared 
with the whole life of the star, and concluded that the 
result accorded with the observed number of Cepheids. 
He enumerated several points in which the new theory 
seemed to fit the facts better than the pulsation theory, 
The latter seemed to require too large a time-lag for 
the ‘heat produced by compression in the star’s 
interior to reach the surface. Also he found it diffi- 
cult to picture the whole star pulsating in a single 
period. He would rather have a complex 
curve lke that ansing from the stri of several 
adjacent notes on, the piano. 
f. Eddington continued to defend the pulsation 
theory, so the matteg is one for further discussion and 
consideration. , 
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Research Items. i 


Tae Maxusum PossSIBLE POPULATION OF THE 
Worip.—Sir George H. Knibbe concludes in Scisnisa 
(Nov. 1925) his examination of the world-problems 
of population, with special reference to the conditions 
governing the maximum possible populaton. He 
gives various estimates (based upon certain con- 
siderations) of the possible population ranging from 
2942 mullions-—if the world’s existing population 
increased in ratio ef O R. Baker’s estimate of possible 
increase in the U.S agricultural area—to 9792 millions 
-f all existing arable land in the world could support 
three persons acre—and a final maximum of 
13,440 millons if an average of a person per 2$ acres 
apphed to the whole land surface of the world. But, 
as he points out, amy one estimate 1s unsatisfactory, 
because the ible number must depend upon the 
world’s and economic organisation, upon ethical 
considerations governing these, and upon the extension 
of man’s knowledge of Nature, and he briefly examines 
some of the main issues. Assuming that the present 
standard of living is retained, together with the present 
national prejudices and egoisms, Sir George considers 
it doub whether the pon will ever reach 
the 5000 million limit. man better co-ordinates 
his efforts so as to involve less expense in non- 
productive effort, then possibly the advance of science 
may enable the 7ooo million limit to be reached. 
The friendly study of universal economic conditions 
and of the adjustment of all territorial and economic 
relations, together with the advances made thro 
systematised knowledge, would perhaps make poen e 
a eee of gooo mullions, thongh this would leave 
only a small area available to each individual. 


JAVANESE ARCHITECTURE.—In December 1924 at 

a conference of the Java Institute held at Jogjakarta, 
one of the questions discussed was the value of the 
ancient Javanese monuments for the present and 
future -Javanese culture. A report of the discussion 
a 10 a translation by Mary A. Rus in the Indian 
atiquary for December. Among the speakers, Mr. 
Maclaine Pont enforced his argument by an analysis 
of the native and foreign elements in Javanese 
architecture. The Javanese monuments have many 
special features which are absent from the Indian 
buildings, such as the Hala head, the Makara, the 
spouts. The strong personal element in Indian 
images gives way 10 Java to a stereotyped “ loveli- 
ness.” Javanese style is elegant, correct, and 
accurately balanced, while the Indian is overloaded, 
ov weringly vital, more sold, but not pure. The 
great buildings in Java coincide in date with the 
struggle for su acy of the two great dynasties of 
Palembang and Java, but they t the ee) 
aspirations of a people rather the feeling of 
Hindu rulers and upper classes. There must have 
been an, architecture in Java resembling the primitive 
Jameh style before the Hindu dynasties came. It 
may be assumed that the Hindu d es gained 
their power in the first instance by missionary propa- 
ganda which developed canonical architecture in 
eon ee with Indian onal outlines. The 
style of the Javanese school perhaps originated from 
Central Asia through Tado ma, A close study of 
the reliefs of the wey temple of Borobudur reveals 
that the sculptors had not the slightest knowledge of 
Indian structure; that in Wlustrat'ng Hindu tales, 
“they pictured the persons in complete Javanese sur- 
soundings, and this convention was accepted by both 
Rusty and civil builders. The conclusion, there- 
ore, 18 that influence was brought to bear on Javanese 
compositions by Hindu rulers afd priests who had 

themselves no technical knowledge. 
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INDIA AND THE Paciric.—In the Ceylon Journal of 
Science, vol. 1, Pt. 2, Capt. A. M. Hocart marshals in 
some detail the evidence which, in his view, points 
to an, lanation of the similarities of culture in 
India and in Fiji as due not to a reat igs Sa from a 
distinct origin, but as being sential elements of a 
resemblance which could onlv be due to, derivation 
from a common prototype. The pomts to which he 
refers are the cross-cousin system with a common 
religious background as shown in certain mtual prac- 
tices connected with that relationship, a social organ- 
isation with a dichotomous system in each case 
on Capt. Hocart’s interpretation, the relation of the 
elements within the two caste systems, succession 
and chieftainship and their attendant rituals and the 
ceremony of fire walking. Certain divergences are 
to be explained as due to a simplification that has 
taken place in Fiji. On the whole, Fijian culture 1s 
more archaic and ıs not to be derived from that of 
the Vedic literature. It is suggested that this pre- 
Vedic culture may have been carried to the Pacific 
by a Mongoloid element of North India, which was 
pee. swamped by the aborigines, partly pushed back 

to the Himalayas and eastward by western in- 
vaders It is at least certain that everything in 
south Asia is farther east than it was, and the 
spread of pre-Vedic culture to the Pacific is merely 
an episode in a great retreat of people along the 
southern shores of the Asiatic continent and into the 
islands, $ 

TRIAL AND ERROR IN THE BEHAVIOUR OF CERTAIN 
ARTHSROPODA.—Prof. W. E. Agar gives an account 
Australian Journ. Exp. Biol. and Medical Science, 

ol. 2, Part 3, 1925) of observations on the behaviour 
of several arthropods, which were placed in conditions 
unfavourable to their normal activities, from whiche 
in each case there were two apparent avenues of 
escape—one actually leading to freedom, but the 

eal deste and thus failing to afford 
relief. In the majority of the i ts the 
animal was placed in the stem of a Y-shaped passage 
and when it arrived at the bifurcation had to make 
a choice between the right or left branches. Experi- 
ments with Daphnia involving more than 1400 
trials failed to reveal any power on the part of the 
animal to learn by experience, and a similar finding 
is recorded for water mites. Young crayfish (Para- 
chærape) gave very different results, soon learning 
to avoid the wrong passage and to take the right one, 
é.g. in one ent in which entry into the wrong 
passage, ides failing to bring freedom, resulted in 
an electric shock, the animal took the wrong (left) 
turn at its first trial but then chose the right passage 
geven consecutive times. The electrodes were then 
transferred to the right-hand passage and the animal 
continued to go into this passage for eight more times, 
receiving a shock each time, but out of the next 
twenty-one times made the correct choice. nineteen 
times. The difference of intelligence may perhaps 
be correlated with the modes of life—the crayfish 
searches out its food by means of its sense organs, 
while Daphnia has far less initiative, feeding on 
microscopic ores collected by a current of 
water produ by the movement of certain ap- 
pendages, and shows no evidence of awareness of 
other animals or bodies. 


HERRING INVESTIGATIONS —Thé report for 1924~ 
1925 of the Dove Marine Laboratory, Cullercoats, 
Northumberland. edited by Prof. A Meek, contains 
further in tions on hernngs from various 
localities by Mr. B. Sterrow, who, in continuing his 
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work of previous years, finds that the fish hatched 
in 1920 formed the bulk of the catches from the 
Shetlands, Firth of Forth, and the north of Scotland. 
Those caught inside the Forth consisted mainly of 
much younger fish than those caught south of its 
entrance ; a fact regarded as indicative of a southerly 
migration for spawning. The author believes that 
there is again evidence pointing to extended migration 
from the North Sea and the north-west of d to 
- oceanic waters, and there are bly similar in- 
dications from the south-west of England, but the 
small number of h examined from Milford 
Haven and St, Ives makes this latter statement very 
uncertain. He- sums up with the followmg words: 
“Our work points to migrations from seas to or 
towards the ocean, and return migrations towards or 
into seas for .’ Mrs. Cowan adds data 
dealing with the size of these same samples. In the 
fa c notes the spawning of the ‘lug-worm 
Arenicola Marina is described. White patches were 
seen in the water towards the end of September 1924, 
in npple marks on Cullercoats sands, which proved 
to be masses of , and the worms were found 
‘close to the patches. Most of those examined had 
already spawned, and on the next day all the worms 


had disappeared. This probably represented the end 
of the autumn spawning. 


SPECTRAL PHOTOMETRY.—The issue of the Physi- 
kahsche-Zetischrift for December 8 contains a report 
7 Dr. H. B. Dorgelo, of the Saentific Labora 

the Phihps Electric Lamp Works, Eindhoven, 
Holland, on the recent progress in the methods of 
determining the intenmties of spectral lines by photo- 
graphy. e deals first with the expression of the 
lackening of a pho 


ening ee hic plate as a function of 
the intensty of the hght g on it and the time of 
exposure en follows a section on the comparison 
“of the intensities of the hnes of a narrow group in a 
photograph by means of photometers and the use of 
semi - transparent es of platinum deposited on 
quartz as absorbers. For lines far apart it 18 n 
to com the photograph of each with that produced 
by a dard source of light for which the relation 
_ between energy emitted, wave-length, and blackening 
roduced is known. Several sources, including the 
gsten incandescent lamp, are discussed and the 
various of spectro-photometers are considered. 
Some of the most stnking results of observations are 
given, with references to nearly a hundred papers, 
mainly of recent date. 


| Tue VeELocrry oF SECONDARY CATHODE Rays.— 
The results of an investigation, ın which homo- 
geneous cathode rays are made to fall on a blackened 
metal surface and the second cathode rays are 


retarded an ppo el tic field, are given 
Tope y Dr. Becker tn the Nevenber Annalen 
der Physik. It is shown that the secondary electrons 


are, ın general, considerably more numerous than the 
pmmary electrons of similar low velocities reflected 
or diffused backweærd, so that it is not difficult to 
determine the manner of emission of the former. The 
velocity distribution proves to be identical with that 
of the radiation. e inost probable exit velocity, 
and therefore the absolute value of all the secondary 
velocities in the cases investigated, is independent of 
the velocity of the primary rays; there are signs of 
a decrease at 24 volts, when the limiting velocity for 
the excitation of ndary radiation is approached. 
The most bable velocity of the secondary rays is 
about 2 volts, which agrees with that found for 8-rayg. 
This velocity d ds on the nature of the atom in 
which the secon Tay originates, and it is on the 
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atom that the amount of en abetracted from the 
prim: corpuscular ray depends. The results fit in 
perfectly with the views of Lenard on secondary 
radiation. ` š 


THE PRESERVATION OF Froit.—B. T. P. Barker and 
©. Grove discuss a valuable practical application of 
sulphur dioxide for the preservation óf fruit for 
subsequent use in jam or 2s cooked fruit m 
the home, in the Journal of Pomology and Hort- 
culiural Science for December. Starting from the 
problem as to how to preserve pulped fruit put aside 
at periods of preesure until its conversion into jam is 
practically convenient, they have reached the con- 
clusion that a better method of tion of the ` 
fruit is to aop dt direct into a o-08-0-1 per cent. 
solution of sulphur dioxide in an air-tight container. 
Red fruits in particular lose their colour, but this is 
largely though not completely restored on bojling, and 
the skin of berries and currants is toughened as 
the result of the treatment, but otherwise fruit so 
treated seems little uf at all inferior to fresh fruit for 
subsequent cooki urposes, and the sulphur dioxide, 
being volatile, is driven off on boiling. The method 
therefore seems likely to supersede pul for the 
jam manufacturer, whilst in the home, if used with 
suitable precautions, it may replace the somewhat 
more troublesome process of bottling in sterile, air- 
tight containers. i 

CHEMISTRY IN THE ARTHASIsTra.—In two recent 
issues of the Chomiksr Zeitung (Noa. 134 and 135, 
1925) Prof. E. O. von Lippmann deals with those 
sections of the ArthaSdstra which are of scientific 
interest. The text of the ArthaSistra has only com- 
acre come to light; it has been trans- 

ted into English by Dr. R. Shamasastry, whose 
edition 139 that upon which Prof. von Lippmann has 
worked. The ArthaSistra is ascribed to an author 
of the name Kautilya, wlio lived in the time of King 
Chandragupta (321-296 B.C.) ; it deals with problems 
and m of government and administration and 18 
largely compiled from more ancient works of a similar 
character. The latter fact is of particular importance, 
since it enables us to get an idea of political and 
administrative conditions in India in a pre-Buddhist 
age In the course of the book many facts of scien- 

c interest are mentioned incidentally ; these Prof. 
von Lippmann has gathered together and enriched 
with annotations. Among the metals gold takes the 


first place. It is of two kinds—river (alluvial) gold 
and rock gold. - The pure metal is yellow, b t, 
heavy, and very eable, and on the touchstone 


gives a characteristic streak. If impure, gold may be 
parted by fusing ıt with an appropriate quantity of 
ead and afterwards treating it with one and oil. 
melting gold with 1 to 15 parts out of 16 of copper, 
sande =) can be: obtined + theme give 
streaks which can be compared with those of unknown 
alloys, and thus the composition of the latter may be 
ascertained. Pure silver 1s white, shining, and malle- 
able; if it contains impurities, these may be removed 
‘by melting the metal with a quarter of its weight of 
lead. The most important remaining m are 
copper (tdemra), lead (stsa), tin (trapu), iron (hAlaydsa), 
bronze (kémsya), brass (dvahiia), «rita or oritta (7), 
and vat . Other substances described are salt 
(hskâra), alum onan): borax, blue vitriol (#Ashna), 
and green vitriol (Adstsa). On heating the latter a 
poisonous mpn with a strong smell is obtained. A 


number of plant and animal products are also men- 
tioned, together -with sev poisons (yógapána). 
Although fermented liquors are at some 


length, there is no indication that alcohol was recog- 
msed as a distinct substance. 
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The Physical and Optical-Societies’ Exhibition. 


‘THE sixteenth annual Exhibition of Electneal, 
oe and- other Physical Ap pp held 
oe ysical Society of Lendon and the Optical 
Society on Janu 5, 6, and 7, was marked by a 
new which added greatly to its interest 
and popularity. In addition to the trade lay 
of scientific apparat, a number of demonstrations 
were provided in illustration of typical results of 
modern research and new or improved laboratory 
methods, to er with lecture experiments and 
repetitions of famous historical experiments. After 
the admission of ticket-holders for the usual two 
days, the Exhibition was thrown open to the general 
pu lic for a further day, and the available accommoda- 
tion at the Imperial College of Science and Techno; 


logy, South Kensington, was fully occupied through- 
out, There can be no doubt as to the success of 
the new section, and it is to be h that ın future 
years it may be greatly extend It makes con- 


siderable demands on the time of those who take 
part in-it, as the experiments havé to be carefully 
repared, but public spirit of this kind has ‘never 
been lacking amongst physicists. Prof. A. O. 
Rankine must be congratulated on the feat of organis- 
ation which he achieved, and mention must be made 
of the excellent illustrated catalogue, con 

brief descriptions of the more important exhibits, 
which is now printed in a form suitable for inclusion 
in the bound volumes of the Proceedings of the two 
Socisties. 

In the historical section, pride of place must be 
given to a repetition of oie of Newton’s funda- 
Py ce ents in’ repared E Prof. 

and Mr. B” E Jo n. borate 
ae a taken to aes the original uations 
and an artificial sun. was 
employed, co comprising a source -of light to which 
the required diameter was im 
means ofa lens. Sir Willam Bragg ‘illus- 
trated Faraday’s a of electromagnetic induc- 
tion with apparatus which included the G coil actually 
used by. ere and Mr. F. E. Smith showed the 
British Aaaa rotating ay ish which Maxwell 
measured resistance in - 

. Amongst the ‘more strilan Pa 
may be nton. those by Mr. G. L. Addenbrooke 
on electrostatic attraction and by Dr. L. C. Martin 
on the polarisation of light. In the former, one 
sparking-ball of a urst machine is located 
over a saucerful of castor oil, a few millimetres 
above the surface. When the machine is operated, 
a column of ofl rises up and adheres to the ball so 
long as the latter remains . In Dr. Martin’s 
experiment, a beam of plane-polarised light is reflected 
vértically downwards through a sugar solution 
clouded particles in suspension. Since “the 
icone ia 

a ergy in which it 1s and this 
the solution at different rates for 


lane is 
ifferent 
Colony, e colour of the beam a toc e 
akg Sear >- A current weigher designed by 

should be of value in getting students 
interested in the subject of absolute measurements. 
It comprises a large fixed vertical coil, and a small 
central horizontal coil which i about the 
horizontal diameter of the former. o current to 


be measured is through the two coils in series 
and the torque is balanced by weights 
added to a scale pan, which is attached to the moving 


coil at a suitable distancé from its axis. 
The research section comprised exhibits by the 
more important research departments maintained by 
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Whe te is seen with maxirhum intensity in- 


the Government and by industrial firms. An interest- 
ing item in the Admiralty’s contribution was the 
piezo-electric oscillograph. A quartz stup with 
metal secip E longitu y when the faces 
are op y charged, and this moyement may be 
appli ey to an optical lever ;' or two strips of 
quartz may be cemented together in piezo-electric 
tion so as to give a bending movément lke 

t of the bimetallic strips used in thermostats. 
The National Physical Laborato E Gath s exhibits included 


a E flowmeter (Dr ths and Mr. J. H. 
Awbery, Bere fo 


upwards in a tube 
abort (lt a steel ball keeps the ball at a ‘height 
which depends on the rate oot flow. When the tube 
is vertical the ball may either rotate steadily or 
oscillate from side to side of the tube: two markedly 
different calibrations are applicable to these two 
alternative states, Mr. J.’ Guild showed a colori- 
meter which enables any mixed colour to Apa 
on the colour triangle by means of purely qualtatıve 
measurements. The colour is matched against a 
mixture of a pure red of known wave-length from a 


filter with monochromatic light selected from a 


, the intensities being vaned as required 
but not measured. A Bae an et is made 
with a blue instead of a red and the two wave- 

of the colours selected from the 
determine the cabana _ co-ordinates, A- useful 
laboratory method mica was shown by 
Mr. F. Harrison Glew. wo pieces of adhesive tape 
are attached to the faces of a mica sheet and pulled 
apart. This operation starts a split which can be 
extended with a piece of card , and by repeating 
the process a sufficient number of times, sheets giving 
interference colours can be obtained without difficulty 
A discourse was delivertd each evening dumng 
the Exhibition. At the first, on “ The Search fore 
Ultra-Microscopic Organisms,” by Mr. J. E. Barnard, 
the attendance was sgo great that a number of persons 
were unable to obtain admission, but the aes bs 
good nature and endurance proved equa 
immediate repetition of the ei ah for theif ponent 
Mr. Barnard explained that the resolution obtainable 
with a mi is limited on one hand by the 
formation of ion patterns if the wave-length 
be too long, and on the other by the opacity of the 
lens-material if the wave-length be too short. The 
organisms which are to be pho photogrephed have to be 
grown on a nutritive layer as as o'2u, In order 
to avoid opaaty, and the wave-length varies from. 
eas praa t wave-lengths gi different 
wing to differential ee er i tissues 
ot ih Ə jo object. ect. The. microscope combines two lens 
ch are appropriate respectively to visible 
le to ultra-violet RABOR have one quartz lens 
in common, and are focussed by means of the same 
mechanism. The latter is calibrated, so that when 
focussing has been accomplished for visible light of 
known wave-ler the instrument can at once be 
set, with the of the calibratiqn, for the required 
ultra-violet illumination. The visible light is used 
with dark-ground EAE the ultra-violet with 
a camera., The organisms ant had carats are 
end ieee eee at es O of 
tension to their mase is ogee pect ef apes: Tepro- 
duction by central fission, and young jndividuals 
make their ap as a series of ickenings in 
the call wall of the parent, which ultimately remain 
attached thereto only b filament. 
Prof, A. F. C. Po ’a discourse dealt with “ The 
Mechanical Design of Instruments.” He claimed 
that a scientific instrament must,be looked upon 


_ design o 
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‘now fully portable, gives direct vision and three 


as a mechanism, for transmitting motion rather than 
power, and that 1t must be designed in strict accord- 
ance with kinematic principles. The design of a 
pair or coupling is governed by the principle that 
a 1s fixed in position when its sıx ble degrees 
fréedom have all been constrained by the location 
of six of its ts upon sx planes. Any further 
constraint, su as exists in most instruments, 18 
redundant and involves the accurate fitting together 
of parts, which is far more difficult and costly than 
the accurate geometrical shaping of parts taken by 
themselves: the latter process only 1s required when 
redundant constraints are avoided, and at the same 
time the effects of wear due to imperfect fit are 
eliminated. The principle was illustrated by reference 
to actual instruments in which such mechanisms as 
the hole, slot? and plane of Lord Kelvin and the 
rectangular knife-edge arrangement of Sir Horace 
Darwin have been employed. As regards the links 
or rigid of an i ent, their design must be 
governed by a knowledge of what is practicable in 
a workshop: for example, castings must not have 
thin parts integral with adjacent thick parts, and 
` holes must not be located so that in dri them 
the tool has to work through a face to which it 1s 
inclined, 7 
The discourse by Major W. S. Tucker on “ Electrical 
Listening” was illustrated by a number of demon- 
strations of the properties of microphones, . particu- 
larly of the tuned microphones associated with his 
name and used in military sound-ranging. -These 
instruments, in which a very fine hot wire forming 
one arm of a Wheatstone bri is arranged as a 
mesh across the mouth of a Helmholtz resonator, 
_ have been given a much enhanced selective sensibility 
for low frequency disturbances by closely ri ada 
the maim resonator with a second resonator of equ 
pitch. Perhaps the most stnking experiment was 
e that in which the speed of a siren was gradually 
decreased. The resonant microphone in combina- 
tion with a vibration galvanometer gave a strongly 
marked indication as each harmonic of the siren 
passed through the selected pitch. The speaker also 
showed “records of the notes emitted by lightships, 
taken at a distance of g miles, and of thunderclaps, 
the indicated duration of the latter being much 
longer than the duration apparent to the ear. 
e trade exhibits included a large number of 
beautiful instruments, many of them new or improved, 
but ce is available for the description of only 


very iew of these. A fuller account has been pub-: 


lished in the illustrated catalogue of the Exhibition 
The attractive exhibit of Messrs, Adam Hilger, Ltd., 
included a demonstration with one of their piero- 
electric resonators, which are used in standardising 
wireless wave-lengths. The crystal emplo has 
a mechanical resonance frequency compere le with 
wireless frequencies, and when it is connected in a 


' suitable ‘circuit, the marked oscillatory piezo-electric 


EMF. which is set up at the fundamental arid 
harmonica of the mechanical resonañce enables it 
to be used for, standardising wave-meters, . the 
minimum wave-length being 20 metres. The most 
interesting feature of the stand occupied by the 
p peters i Instrument Co., Ltd., was an improved 


-T HOSE interested ın the publications of the local 
scientific secieties in Great Britain will have 
noticed that after the falling off in the printing of 
memoirs which occurred durmg the War, dero cs 
been a healthy revival. eee enormous 
increase in the cost of printing and binding, many 
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simultaneous records on 50 cm. or shorter strips of 
ordinary poe roe pie paper, permits of any com- 
bination of electromagnetic and electrostatic vibrators, 
and employs a filament lamp. A novelty in dial 
recorders is the use of carbon paper by the Foster 
Instrument Co., the stylus making its impression 
from behind so as to press the carbon pa 

apoa the semi-transparent record paper against the 
g. face of the instrument. A new method for 
preventing the b ing, under exceas pressures, of 
the expanding metal bers weed in barometers 
and the like ıs embodied in a thermostat by Negrett 
and Zambra: in this case the chamber 18 enclosed 
in a gas-tight chest and the pressure acts upon it 
from without. Several ingenious features are also 
to be found in the Ashdown rotoscope (Elliott 
Brothers (London), Ltd.) for observing penodic 


“movements such as those of machine parts or even 


of a flying insect. The stroboscopic shutter is a 
rotating disc driven by clockwork eee a five- 
speed gear, uttermediate speeds being adjusted by 
means of a governor control. _The total range of 
speeds -is from 300 to 20,000 r.p.m. The motor 
can ‘be started or stopped by turning or holding its 
shaft with the hand, the difference between static 
and dynamic friction being utilised to this end ım 
the design ; the instrument can be held in one hand 
when in use. 

Much interest was shown in a working example 
of the Admuralty’s ed apiege for sounding depths by 
timing echoes, which ıs being manufactured by 
Mesars. Henry Hughes and Son, Ltd. The principle 
employed is that in which a signal note is emi 
at regular intervals and a normally deaf telephone 
is momentanly rendered sensitive after-the lapse of 
an adjustable interval. The length of this-interval 
when the adjustment is such that the echo can be 
caught by the telephone measures the apn of the 
sea. It is believed that the use of a rapidly damped 
signal note, in combination with other detail improve- 
ments, has yielded a fool- Í oa aaa eSsrs. 
C. F. Casella and Co., Ltd., exhibited a surveying 
instrument designed by Dr. J. S. Owens, for recording 
the inclination of a bore hole in elevation and anmuth. 


_The instrument, contains a complete photographic 


chronograph, a magnetic compass mounted in gimbals, 
and a clinometer, and it can be inserted complete 
into a`2-ınch bore hole. It should serve to prevent 
the distress felt. by engineers when a borer, after 
much apparently succeesful labour, is found to have 
behaved’ lke a boomerang. Telephones for the 
relief of deaf persons have been in use for a long time, 
but have often proved unsatisfactory owing to the 
Mets) im Re of deafness. To overcome this 
dificulty Mr. W. H. Pettifor has designed a test 
instrument which enables prescriptions to be written 
for individual patients, analogous „to opticians’ pre- 
all et it 19` found that each patent requires s 
com tion of microphone and apne having è 
particular fre Eea peken and sensitivity. 

. in al, bash seventy-two firms exhibited % is, 
naturally, impossible in the space available in NATURE 
to describe more than a few of the many importan’ 
instruments which went to make up this impressive 


Duddell oscillograph. This instrument is | display. 


s l Regional Scientific Work. 


of the scientific societies have reached the pre-Wa 

standard of their reports, and in some cases have 

even exceeded that. A perusal of the enormou 

number of reports and transactions recently issue 

shows that much pore discrimination 1s now beinp 

taken in the pablication, oF papers by the scientif. 
Š , \ à 
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societies. Whether as a result of the Conference of 
Delegates at the British Association, or the vanous 
criticiams and suggestions appearing in NATURE and 
other- journals, those responsible for the production 
of publications of, local interest are certainly adding 
considerably to the value of these transactions by 
confining the contents as near as possible to the 
district covered by the societies’ activities. 

Some societies are sufficiently strong financially, 
and ım scientific workers, to continue printing their 
publications independently; others, wisely, have 
amalgamated, antl by thorough organisation have 
producéd a joint publication containing the reports of 
the various committees and sections, which 18 of 

ermanent value. As an example of the forrner, we 

ave recently received the Proceedings and Trans- 
actions o Croydon Natural History and Screniific 
Society (Vol 9, Part 4. Price 5s. net). This covers 
g-the ra February 1923 to Janu 1925 It 

includes repriùts of the various monthly circ 
which the Society has issued contaiming particulars of 
the m and excursions, with summaries of the 
work of the sections of archeology, botany, geology, 
mucroscopy, physica and chemustry, ee survey, 
and socology and PAYDO ee ere are the 
two esidential addresses of . G. M. Davies, 
one dealing with geology and lines of 
in the Croydon district, and the other with the sea 
in Surrey, both being of particular value to Croydon 
naturalists. 

An exceedingly valuable part of the publication is 
that” devoted to the meteorological reports for 1923 
and 1924, by Mr. F. Campbell Bayard. The cost of 
compiling and phinting these, both from the point of 
view of time and money, must have been tremendous, 
and we are not surprised to learn from the Council’s 
rpport that for both reasons the ting of these 
reports will not be continued, though full ulars 
wil be sent to the British Rainfall anisation. Mr. 
Campbell Bayard is to be congratulated on having 
accomplished this onerous work for thirty-seven 

ears, and the Society has done well to elect him an 

ono: member. a frontispiece to the volume 
isa y beauhful protrait of the late Mr. Wiliam 
Whitaker, who was one of the most familiar figures 
at the meetings of many scientific societies, and took 
a prominent part ın Croydon affairs. . 





The South - Eastern Natwrahst comes under the 
second category, and this socieyy and its organisation 
is founded upon that of the Yorkshire Naturalists’ 
Union, the pioneer scientific union in British 
Islands The South-Eastern Union’s publication, 
the South-Eastern Naturalist for 1925 (hoa + 107 pp. 
Price 5s. net), contains a record of the Folkestone 
congress. As frontispiece is the inevitable “group,” 
which always impresses us as containing portraits of 
a greater proportion of old people titan can be 
found in any other group of this character! Here 
the reports and proceedings of the various sections 
and committees, records of the congress, the 
obituary notices, etc., are thoroughly well done. 
The presidential address of Sir John Russell, entitled 
“The Place of Science in Rural Life,” 1s printed. 
E. C. Stuart Baker refers to evolition and field 
naturalists; A Steven Corbet writes on the marsh- 
warbler in Britain, with a bibliography; D. Ward 
Cutler describes life in a garden aon; Prof. A G. 
Tansley writes on A are of the southern English 
Chalk ; Miss Lillian Lyle on seaweeds of Folkestone—— 
how they grow; A. L..Leach on geological elements 
in the scen of south-eastern England (with many 
interesting illustrations) ; C. J. Gilberton the genesis 
of the Straits of Dover and the creation of Romney 
Marsh; G. L. Pepler on regional survey as a pre- 
liminary to town planning ; A. Robins and J. H. 
Pledge on making photographic prints for onal 
EA E. A. Martın on problems in anthropology ; 
A. H. Reade on ne Church; and A G. 
Davies on notes on new geological gections in the 
London district. 

In his paper on problems in anthropology, Mr. 
Martin says: “ When we find what looks Tio an 
implement and we do not quite know what were its 
SS eee of scraper. Scrapers 
were of ages in human times. Foliths would 
make good scrapers Has any one ever seen a dog 
or cat take a stone to scrape himself with it? Here 
opan 18 evidence of the growth of self-consciousness, 
when man wished to lead a cleanly life. I take it 
that he did not use his scrapers only for cleaning the 
skins of anymals he had captured which he wished 
to utilise as clothing. He would use them to clean 
himself,’’ and so on. 

T.S 


Annual Meeting of the Science Masters’ Association. 


THE twenty-sixth annual meeting of the Science 

Masters’ Association was held on January 5, 6, 
and 7 at the Household and Social Science Depart- 
ment of King’s College for Women, by kind ission 
of the authorities. There was a large a > 
and the meeting was in every way -very successful. 
After the opening dinner in the. refectory of the 
College, the presidential address was delivered 
the Bishop of Birmingham, the Right Rev. Dr. C. W. 
Barnes i 


Dr. Barnes directed attention to the effect of the 
of science upon religious belief, and said that 
science is now, and must continue to be, an essential 
element in human culture. It not only gives us a 
icture of the universe, ın which all man’s spiritual 
fcolos must find a place, but also helps us the better 
to understand ourselves and our fellow men. It will, 
in due course, enable mankind to strengthen its social 
fabric, to which end it is desirable to check the multi- 
pheation of degenerate racial stock. The principles 
of science and scientific method must be applied 
universally, even to the phenomena of the 
consciousness. True religion will not suffer i 
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ious: | ¢nterpretation 18 necessary or even probable. 


scientific temper prevails. The absurd contention 
that if man were a developed ape there could be 
nothing in him but what the ape possessed is almost 
forgotten. Using Lloyd Morgan’s phrase, Dr. Barnes 
pointed out that evolution 1s characterized by the 
‘emergence ” of new degrees of en Science, he 
said, can help human progress by destroying false 
realisations of religious experience and can purify 
teligion by divesting it of accretions which linger 
from pre-scientific times. It has already banished 
fear from the minds of educated men by giving them 
a satisfactory understanding of natural phenomena. 
It has also banished the gods; the universe is a unity 
and not subject to the control of super-personalities. 
Science is built on the te of the uniformity of 
Nature, and its triumphs show that this postulate 1s 
sound, 

Science has banished the gods: hag it banished 
God? Dr. Barnes is of opinion that, in affect, ıt has 
done this if panthesm or naturalwm are the mterpre- 
tation of the universe to which ıt leads; but no such 
That 
the universe 18 a self-acting machjne 1s an incredible 
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assumption, and renders the emergence of man’s 
spiritual faculties entirely inexplicable. If, on the 
other hand, we identify with the universe, good 
and evil are alke divine, our moral intuitions are 
meaningtess. Goodness, beauty, and truth must of 
necessity find a place in our interpretation of the’ 
universe, 80 naturalsm and pantheism do not ade- 
uately explain “the cosmos to which man belongs 
ence, then, does not banish God, neither does ıt 
banish the conception of the kingdom of God as 
formulated by the Founder of Chnstianity Science, 
however, can answer none of the ultimate questions 
They are not her province. But though her range is 
limited, within that range she leads us from error to 
truth, from fantasy to fact On the truth which 
science has revealed and 18 still revealing we have 
built the new humanism of this age. The religions 
as been cradled, 
will not only be able to co-emst with the new human- 
ism, but wall derive from it an added power of appeal 
to the intellect of man. 

A vote of thanks to the president was ably moved 
by a very old and valued friend of the Association, 
Prof. A. Smithells, and was seconded in a felicitous 
speech by Prof. Percy Nunn, it was carned with 
acclamation. 

Thursday’s programme included a lecture by Prof 
Leonard Hill upon *‘ Sunshine, Open Arr, and Health,” 
and a discussion upon laboratory assistants, labora- 
tory management, and school exhibitions. On the 
question of laboratory assistants in schools, a matter 
which affects most members of the Association very 
closely, ıt 18 felt that some definite scheme for the 
provision, training, and payment of such men is 
urgently required, and the committee was requested 
to make a special inquiry into the subject. 

At the business menig, the momentous decision 
was taken to institute the formation of local branches. 
The reasons which led the Association to undertake 
fhis step were chiefly two: (a) to get into closer 
contact with local universities, ın order to deal more 
easily with the numerous problems which anse in the 
teaching of science in schools and ın the correlation of 
school courses with university requirements, etc.; and 
(b) to promote the social side of the Association. 
Arguments against the formation of branches were 
put forward, but the weight of the meeting was 
strongly in favour of the idea. We are pleased to 
note that according to the rules drafted for the regula- 
tion of branches, non-members who are interested in 
the objects of the Association may, at the discretion 
of any branch committee, be invited as: guests to 
nfieetings of the branch other than a business meeting. 
This affords opportunity for closer co-operation 
between the Science Masters’ Associahon and the 
Association of Women Science Teachers, which, in 
view of the fact that both associations have the same 
aims and are faced by the same, or very similar, 
problems, seems very desirable. 

Additional features of the meeting were lectures 
and demonstrations by Prof. B. J. Collingwood, Dr. 
C S Myezs, Rev. F. Aveling, Miss W. Spielman and 
others, while visits “vere arranged to the Natonal, 
Physical Laboratory and the General Electric Com- 

‘s Laboratories There was also an excellent 
exhibition of scientific apparatus, and of chemicals, 
by the leading manufacturing firms, while the pub- 
lishers’ show in the Library was a source of great 
1oterest, judging from the crowds of members always 

resent there The table reserved for books wntten 

y members of the 4ssociation was striking testimony 
to the literary activity of science masters, and the 
members’ exhibits of apparatus bore witness to noe 
little ingenuity. It is not too much to say that, of all 
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outlook, ın which modern science 


the numerous associations of teachers in Great 
Britain, the Science Masters’ Association 18 one of the 
keenest and most vigorous. 

The meeting 1n January 1927 is to be held at Oxford, 
an announcement which was received with enthumasm 
by the members, who retain a lively tecollection of the 
success of the last meeting there The new president 
is Brig -Gen. Harold Hartley, and the chairman for, 
1926 Mr. E. J. Holmyard (Clifton Cajlege). 





University and Educational’ Intelligence. 


PROVISIONAL announcements are now available of a 
number of free pe lectures and short courses by 
eminent men of science and other scholars, to be 

ven at various colleges of the University of London, 

tures at King’s College include three by Prof. 
A. S. Eddington on the constitution and evolution of 
the stars, commencing February 22; two by Prof. 
R. Roggles Gates on tation on the Amazon, 
commencing February 19; and five by Dr F A P. 
Aveling on the human will, commencing January 18. 
At University College, Prof. W. H Lang 18 to deliver 
three lectures on the morphology of the Vascular 
Cryptogams, commencing March 1, at 5.15 P.M.; 
Dr. C M. Anens Kappers, four on the evolution of the 
nervous system, commencing March 9; Mr. M H. 
Knshna, eight on Indian archeology and anthro- 
pology, commencing January 18; Miss M. A. Murray, 
two on Egyptian architecture and primitive cults in 
ancient Egypt, commencing January 26, Dr. R. W. 


Lunt, sıx on the chemistry of 1onisation by collision, 
commencing February 1; Dr. E. G. chardson, 
three on e acoustics of buildings, commencing 


January 19; and Dr. Geoffrey Martın, one lecture on 
the theory of fine grinding, on February 12, at 5 P.M. 
Lectures at the London School of Economics include 
one by Dr. B. Malinowski on the aims of social 
anthropology, on February 18, at 5 P.M Except 
whére otherwise stated, the lectures begin at 
5.30 P.M. 


ALL universities in Ecuador were closed by a 
Government decree last August. Commenting on this 
event, the secretary to the United States Legation, 
Quito, remarks ın an article published ın the November 
issue of School Life, that for many years t the 
degrees of doctor of law and doctor of medicine have 
been too of attainment. To uate in one 
of these faculties had come to be looked upon as the 
best badge of “ respectability,” and the country is 
flooded with doctors and lawyers, most of whom are 
unable to earn a hving at their profession, and many 
of whom are but pony equi for ıt Similar 
drastic methods of restricting the recruitment for 
the legal profession have been adopted in Bolivia, 
where, however, those who have actually begun their 
professional courses of study are to be permitted to 
complete them, after which the law faculties are to 
be closed down. The editor of School Life asks 
whether it is not tıme to apply some restriction to 
the present scale of output of lawyers m the United 
States, where students of law are more than twice as 
numerous as students of medicine. Only 46 of the 
160 law schools require for the law d so much 
as five years of study after the e of the 
secondary school course, and only one-fifth of the 
whole number of law students were in those 46 
schools. The other four-fifths were in schools which 
conferred the degree for four years of study at most. 
It 18 suggested that the levellng-up process that has 
in recent years been applied to medical studies should 
be now applied to the,study of law. 
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Contemporary Birthdays. 
January 15, 1875. Dr. T. G. Longstaff, F.R.G.S. 


January 17, 1851. Sir James Cantlie, K.B.E 
. January 18, 1868," Sir Leonard Rogers, C.LE., 


ERS. ; 
i a 21, 1855. -Sir Henry B. Jackson, G.C.B., 





F 

Dr. T. G. Lonastarr, traveller in many regions, 
and Himalayan mountaineer, was educated at Eton 
and Christ Ch , Oxford. His medical training 


was pursued at St Thómass Hospital, London. 
We quate the following from his paper, ‘‘ A Mountain- 
eering Expedition to the Himalaya of Garhwal,” 
read before the Royal Geographical Society in 
January 1908: “I first Aon these mountains 
on my return journey from Tibet in 1905. With 
my colleagues we ho to celebrate the jubilee 
of the Alpme Club attempting the ascent of 
Everest, or at least the exploration of its unknown 
laclers. We were peremptorily forbidden by the 
ome Government to enter Tibet.” : ‘ 


Sir James CANTLIE comes of Banffshire stock. 
Educated at Milne’s Institution, Fochabers, he 
graduated at the University of Aberdeen, and 
entering Charing Cross Hospital Medical School in 
1871, he afterwards became a lecturer there. Suc- 
cessive students did not fail to carry on the cheery 
Poe of ai immy.” An ardent traveller, he 

been practically over the world. He_ visited 
China in 1887, and was, from 1889 to 1896, Dean of 
the College of Medicine for Chinese. Sir James is a 
Knight of Grace of the Order of St. John of Jeru- 
salem. He has written much on surgical science 
and public health, and is widely known as an exponent 
of methods of physical training and bodily efficiency. 


- Sir LzonarD Rocgrs, Lieut -Col. I MLS. (retired), 
was educated at Plymouth College. Entering St. 
Mary’s Hospital cal School, he became F.R.CS., 
cas aare (Lond.), 1897. Physician and lecturer 
at London School of Tropical Medicine, he was, 
before retirement from the Indian Medical Service, 
professor of pathology at Calcutta Medical College, 
and Government Bacteriologist. Sir Leonard is a 
Fothergillian gold medallist of the Medical Society 
of London, and has received the Mary Kingsley 
meds of the African Society for researches in tropical 
medicine. 


Admiral of the Fleet Sir Henry B. Jackson, 
Grand Officer of the Legion of Honour, was born at 
Barnsley. Entering the Navy in 1868, he attained 
his captaincy in 7806, was controller of the Navy, 
1905-8, and commanded the Sixth Cruiser Squadron, 
Mediterranean, 1908-10. Identified with the initial 
practical use of Hertman waves for wireless com- 
munication between H.M. ships, ıt may be recalled 
that on May 15, 1902, ie he rar read & paper 
before the Royal Society entitled ‘‘ On some Pheno- 
mena affecting the Transmission of Electric Waves 
over the S of the Sea.” He stated that in 
1895 he began systematic experiments with the view 
of utilising the effect of Hertzian waves on imperfect 
electrical contacts for naval si ing pu . Itis 
p-nteresting to note that on June 12 following, Mr. 
Marconi also read two papers, one, “Note on a 
Magnetic Detector of Electric Waves which can be 
am, ye as a Receiver for S Telegraphy ”’ ; 
the other, ‘‘On the Effect of Daylight upon the 
cropagation of Electromagnetic Impulses over Long 
Distances. 
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Early Science at Oxford. 
January 18, 1683-4. After the ecg of ye 
Minutes, a letter from Mr. Aston to Dr. Plot, was 


read; which tells us, that some of ye Royall Society 
are of opinion, that ye agi woes , mentioned 
in an abstract of Mr. John Greaves MS. (lately com- 
municated to us by Dr. Smith, and transmitted to 
r Royall Society) were not brought from Mount 

ina, as Mr. Greaves sup , but dug i t; 
wherefore it was ordered, t Dr. Huntingdon should 
be consulted, as to this matter. 

A letter from Dr Hatly of Maidstone concerming 
some Petrifications found in Kent, was read; He en- 
deavors to prove, that these Petrifications are Lapides 
sus gonerts, and not made in animal molds. 

e Ore of ye Ferrum Norncum’ (part of that 
erous present, with which ye learned Martin 
ister Esq has lately oblidged our Univermty) was 
seen to apply to ye magnet; as also ye common 
black wri sand; neither of which can well be 
supposed to have undergone ye fire. It was then 
uzried, whether our common ores will not apply: 
if powdered? Dr. Plot was pleased to take on him 
ye trouble of trying it. 

1686-7. A letter from Mr. Peck of Mayfeild in 
Sussex, was read. It gave a large account of the man 
sick of a Feaver mentioned in the Minutes of Dec. the 
ce with some other cases in Physic very remarkable. 

. President’s letter to Mr. Halley concerning the 
cause of the Trade-winds, was read. 

January 19, 1685-6. A letter from Sa Molyneux, 
concerning some observations on . Hevelius’s 
Annus Chmactericus and on his account of ye Lunar 
regs oe on ye 30th of Nov: 1685—A letter from 
Mr. Brown to Mr Aston concerning ye Liver as 
BppeaTis glandulose in a morbid body opened at 
St. Thomas’s Hospitall, London ; A letter, subscribed 
W. Tenon, concerning Dr. Papin’s way of raising. 
water, were all communicated and read. 

January 20, 1684-5. A foot cubic measure, made 
by order of ye Soclety was presented by Mr. Caswell, 
and Mr. Walker. A catalogue of expenments to be 
tried with this measure, was drawn up, and*put into 
Mr. Caswel’s hands; and a pair of ùne es were 
proposed to be provided. 

A letter from Dr. Middleton, Provost of Kings 
College, Aberdeen, gives ee of what we have 80 
one and so earnestly desired, viz a correspondence 
with Scotland. The Doctor desiring some account 
of ye manner of our proceedings, Pps Secretary is 
commanded to prepare a transcript of ye Orders, and, 
ye latest Minutes, to be sent him. G 

A detailed Answer was given to ye 39th Quere of 
Sir William Petty’s Catalogue of Expenments to be 
tned, (which Q. runs thus, viz: How many shoes of a 
certain size, a shoemaker can make up in a time 
given ?), It was Affirmed that of ye five first sizes 
of children’s shoes, called Chtidren’s pumps, 12 pair 
may be made, by a good workman, in one day; 
that of children’s Exghts, 4 pair are an ordinary days 
work; and that of Women or n’s Sixes, 3 shoes, 
or 2 pair, are usually a Day’s wor 

Mr, Musgrave ed that 80 Ib: of vee 
p coal, landled at several times, with 4 of 

harcoal, gave a little above t of a peck of Ashes, 
which weighed 4} Ib. avoird’, ide which about a 
pound of coal was left unburnt in ye grate: so that 
a pound of this sort of coal, well burnt, dots not yeild 
an ounce of Ashes. A discourse was presen by 
Mr. Walker, ving from ent, that ye 
longer ye wh of a coach are, (ceteris panbus) ye 
more easily they may be drawn over a stone, or such 
like obstacle, that lies in ye way. 
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Societies and Academies. 
p LONDON. 
- Optical Society, December 10,—Col. H. S. L. 
Winterbotham : General ‘principles of photographic 
surveying. A brief outline is given of the dev 
ment of'photogrammetry from terrestrial and aerial 
posrami and afi indication of some of the points to 
considered in the design of instruments required 
the Paope surveyor in Britain.—Lieut.-Col. 
W. MacLeod: Perspective conditions of photo- 
pange 3 ae pepan conditions which must 
satisfied in aerial survey work are discussed and the 
methods of reconstructing these conditions from the 
obtained are described. Attention is 


hoto hs 
directed k the desirability of designing new apparatus, 


with which to earry out the necessary reconstruction 
with the requisite .—Lient. M. Hotine :- Some 
precision problems in air survey. The various factors 
upon which padre in air survey measurements 
depends are descri and su ions are made as to 
some of the conditions which should be fulfilled in 
apparatus employed for such measurements. 


The Physical Society, December 11.—-E. A. Owen 
and G. D. Preston: The effect of ro on the 
crystal structure of aluminium. Sheets of aluminium 
have been examined by the ionisation spectrometer 
and by photographic methods. When a cast specimen 
of aluminium containing a number of crystals 
oriented at random throughout the body of the material 
1s rolled, the crystals break up into a number of 

. minute crystals. As the thickness of the material is 
progressively diminished, the small crystals tend to 
take up a definite orientation, each crystal having a 
cube diagonal in the direction of DR and a (211) 
plane in the plane of rolling. Two sets of crystals exist 
in the material after rolling, one set being the optical 
image of the other in the plane of rolling. The ionisa- 
stion spectrometer indicates that the 
lattice remains unaltered, and that the parameter of 
the material in the severely 
not differ from that of the annealed material by more 
than 0-5 per cent.—R. S. Burdon: The sp of 
one liquid on the surface of another. Purest “ con- 
ductivity ” water in the presence of air spreads v 
slowly on a clean mercury surface; the s reading is 
greatly accelerated by traces of acid in solution, and 
tally inhibited by traces of alkali. All the neutral 


salts tested, even chlorides of mercury and silver, 
produce rapid ing. The concentration of the 
solution controls the rate of il pasta All acid 
éolutions tested cee rapidly, probably reacting 
‘chemically with mercury. One of hydro- 
calone acid in Ter NoN of water definitel 
atea spreading. drop of very dilute acid spreads 
rapidly to cover a d te area and stops, an farther 
8p being as slow as that of water. © area 
covered during the rapid stage is proportional to the 
number of acid molecules present, and is larger than 
would be if a monomolecular layer of the 
appropriate salt were formed on the mercury surface. 
ectrostatic fields up to 4,000 volts/cm. applied 
dicular to the surface produce no visible results. 
Placing a platinum wire from one terminal of a battery 
in the mercury and from the other terminal in the 
drop, and applying small voltages, causes spreading 
even in the mercury be positive, and prevents 
spreading gven in dilute acids if the mercury be 
negative. Photographs show that the sp 
drop is preceded by a well-defined ridge. — J. T. 
‘ Combridge: On “the advance of the perihelion of 
a, . Attention 1s directed to the infinite 
possibilities 


of obtaining the Finstem equation ifr 
the orbit of a planet by using Newtonian mechanics 
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with an extended potential function. Observational 
tests being equally satisfied, Einstein’s theory is to be 
preferred on account of its extensive unity and the 
spontaneity of its results. 


Linnean Society, January 7.—Erjc Marsden Jones: 
On the fertilisation of Primula arns Huds. Ob- 
servations were made by day and tina wood at 
Potterne in Wiltshire in order to ascertain with the 


Meligethes A ; salwius, and For- 
ficula auricularia, which are of no value from a 
pollinating point of view. Two blocks of 50 plants 
each were covered alternately day and night as a 
control. on pai from which insects were excluded 
at night produ 343 capsules, while the one exposed 
by night and from which day-flying insects were 
excluded, produced only 5, for which there is an ex- 
planation. Six plants covered entirely day and night 
were absolutely sterile. It seems, therefore, t 
diurnal insects pollinate efficiently, and that nocturnal 
Lepidoptera play no part whatever in the pollination 
of Primula vulgaris—-M. A. C. Hinton: Persistent 
wth in the water vole and old age in the wart 
g. A contribution to the growth and death dis- 
cussion. The ancestors of the voles possessed tuber- 
culate teeth of limited growth adapted for bruising 
and crushing the relatively soft and succulent sub- 
stances composing a mixed diet. The voles have 
acquired the power of subsisting upen coarse, tough, 
vegetable substances, and this has led to modifications, 
particularly in the molar teeth. These have become 
tall-crowned, prismatic structures adapted. for slian 
and shearing the food ; . and the dentinal pulps an 
enamel o: of the teeth a to remain active 
throughout life. The water vole (Arvicola amphibius) 
is remarkable in another way: In the oldest in- 
dividual known, not only were the molar teeth 
KENA growing at the moment of death but the 
skele evelopment was still incomplete It would 
seem that the water vole and some of its relations 
never stop growing. The last molar and the enormous 
canines of the wart hog have been described, as being 
persistently fons g teeth. Recently acquired mate- 
tial shows t, the wart hog lives long enough, 
these teeth finish growing, develop roots, and wear 
out, so that ın due course the animal becomes senile 
and dies. Probably if we oould secretly defend a 
water vole from accident indefinitely while i 
it to normal Microtine existence, its growth woul 
cease, and it would proceed to old age and death like 
a normal mammal, j à 


SYDNÉY. 


Linnean Society of New South Wales, November 25. 
—A. Philpott: The labial palpi of Trichophysetis 
cretacea and Argyra amamalts. Modifications of the 
palpi occur in males although the females are quite 
normal.—John Mitchell: Descriptions of new species 
of Leaia. The genus is confined to rocks of Carboni- 
ferous and Permian ages; and consequently its 
occurrence, in great variety, in the Newcastle Coal 
Measures forms one of the most convinang proofs of 
the Permian age of these measures. Thirteen species 
are described as new.—H. M. Hale : -Tho development 
of two AustraHan spon . Two marine crabs, 
an oxyrhynch (Paranasxta serpulsfer) and a dromii 


ome lateralis), do not poss through the usua” 

g larval stages, ung leaving the 
female in the adult form. In the latter, at 1 twe 
advanced juvenile stages are spent in the brood-pouck 
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of thé female. The metamorphosis is almost com- 
pletely suppressed ın another sponge-crab (Crypto- 
droma ) and a third (Platydroma thomsons) 
pony has a “direct” development.—Ida A. 

rown: Geology.of the Milton District. Within a 
radius of ten miles of Milton there are a number of 
outcrops of igneous rocks An‘account is given of the 
albitisation and of the history of the intrusions.— 
I, M. Mackerras}? The Nemestrinide (Diptera) of the 
Australasian region. Of the 40 specific names 


hitherto ose 22 are considered as vahd and 2 
cannot be ; I genus, 16 species, 3 subspecies 
and 1 variety are deacnbed as new.—E. W. Ferguson : 


Description of a new species of Myceto bilidas 
(Diptera) with luminous larve. A new species of 
Arachnocampa is described from Ida Bay Caves, 
Tasmania... Harrison and Hazel C. Weekes: On 
the occurrence of placentation in the scincid lizard, 
Lygosoma entrocas at. The occurrence of true 


f tation in two not vi closely related saincid 
, Lygosoma and Chalcides, m Australia and 
Europe respectively, indicates that the allantoplacenta 


18 B Poel uptation which may have arisen 
independently many times ın evolution, and u i ee the 
mere occurrence of which phylogenetic statements 
cannot justifiably be based. A consideration of 
reptilian placentation suggests three stages, chorio- 
ta, omphaloplacenta and EP te pa E arising 
in that serial order, both in ontogeny and ph 
—W. J. Phillipps and F. J. T. Grigg: Theaters of 
fe oceanic waters o i in “relabon to 
eg. : 





Official Publicatiohs Received. 


The Indian’ Forest Records, Vol. 11, Part 10 Coanomy Beres). Notes 
on the Antiseptic Treatment of ‘Asean Timbers for Railway Hlespers. 
By J. H Warr, asmasted by & Kamesam. 1¥+106, (Caloutta : 
Goveenment of India Central blieation Branch. aa , &s. 3d 

M : Atr Advisory Comm on Atmo- 
sph arto Polintion : on Observations in the nthe Tear ending March Sst, 
1 the Mieventh Report of the Committee for 


Polinkon. GILO 280.) Pp. 46. (London: HAL 

Reg ened Omet) bs. 6d. not. } 

Fishomes Department. thoda of the Madias 

Prondency BY Jame Hornell. Part Ooromandel Coast. 

epot OQ 20t 1924, Madras Pusheries Bullet “Vol 18)- Pp. 50-110, 
ras: Government 


Pree) 12 anness, 


for the Provwion of Birth Control Olmics. Annual Report 
19-1025. Pp. 14 (London: 1488 Kast Street, 8 5.17. 

Dove Manns Labors , Cnllercosta, Northomberiand for 
the Year ending Jurne 1928. Ger Benes 14) Edited Prof. 
Alexander Meek. Pp. 58. 

Leeda Univerm Report to oe 


orshıpful vane ot Olot 
ty of London of the Advuory Commi 
Departments of Textule Industries and Colour Chemistry and Dre 
during the Beamon 1034~25. 16. (Laeds.) 
University of Oxhforma Publications In Anisnoan and 
Athaoology: Tolan No T: ETT cue eke, of 
exon, By Kroeber. 878-4086+-1 plate. (Berkeley, 4 
University of California Press.) 45 conta. 
Institution : Unrted States National Museum. Oontnbu- 
Nocti diverse Byes e E stab VoL %, Part’: The 


North American Species of the South Amersan pesas 
Pin esis a0. (Washmgton: Govern- 


ote by AB tito 
Department of ie titer: Bureau of Educataon. Balletn, 1925, 
Wo. 1Y: Profeamonal Staff of Btate Aint, Covent Pane 


Soon hl pag Pp. rien 3 Government Print- 


vibe Pysen] Bocity of London. Se ese 
15, |S araman, Pom 6. nat. 7 
aons OF toe Seottuh Arboricultural Society. Vol 89, 


Part 3, October. Pp, ao-18481-809. (dm ) u 

Bernike P. Bishop Mosam B 15 House 

Cooking end Tattoong. pra 8. Handy tod Wilowdean 
Ha “a pat a ge By 

Bulletan 17: Muno in the Marquesss B i Hane 
and Jone Winne. Pp 1 Figures from the 
aad Cry and Islands. By Waillowdean thereon 
Hi +4 19: Hawanan Fongl Frank 

180+10 plates, Bulletin 90: Tro Oyslones of the 

Pamfis. By Stephen Visher. 168, 1L: of 
the Director for 10M. By Herbert M. 55. n: 
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Im Department of Agnoulture for the West Indies on 
“a aL Deperenea Bi, Vmoent, for the Year 1924. r+ 
i 


) 
Na preta of Wales. Enghteenth Annual Raport, 1914-0 peo. 
sented by the Oounril to the Court of Governors on the gd Ooto 
1925. Pp 42+7 plates (Carhf) 





Diary of Sodieties and PubMc Lectures. 


SATURDAY, Jawcary 16, 


Sorta : Juwon Gas 4 Gas seeociasiow (at Royal Techmeal Cillege, Glasgow), 


MONDAY, Jamcany 18, 


Botar GroararnicaL Soorery ere ay Lowther Lodge) at 5—The New 
oto-Theodolite of Mr. A. Wi! Dacosmon 

Borat feat seen or Bumcmows oy Ewaram, at S,—fir ur Keith; 

oanl Remains of Ape and Man: (1) The Anatomical Obareotars ot tho 


Uee Beal 
Farapay ay (at Chamicel Boo: at 5,80.--B, B. Bese te 

ot. ytes fora Wida agp o! 
Frequencies —J. A. V. Butler, W. B. H md D H. Hey: 


Hlectrode Oapecity and Rearstanos of 

Effect of the Electrode Maternal on Oxide ot ua a 
Maddison: The Electromotare Behaviour of Ouprio Oude,—A. High- 
field. The Oolloldal Properties of Nita ocellnloss 1n Mixed Bolvents. 
—H. P. Perman and T. Porett: 


Bolutons. Part L D) Vapour Pressure of 
Solations of Gane () Heat of Diudan of of Aqueous Solnticae at Uren, 


Pe aaor: A Xota on Kinets Activation as a Factor In Gas He. 

ao! 

Iestrruriow oy Avcromorrix Bhapreres (Loughborough Graduates’ 
Meeting) (as the College, Loughborough), at 7.—O. Legge: Sparking 


ox oF Ewarwemns (North-Western Section) (ab 16 
Bt. Mary’s Parson ag Aspen oF at 7.15.—W. D. Adamson The 
Production Piennmg 


Get Coats) pee Roye. 
Technical College, Glasgow), at ToO. Parkes. Loge appled 


`” Falmes 
Iwerrrorion OF Eceorrical Ewarurerrs and North Wales (Laver- 


asy 
pr at 7.80.—A. P. Trotter: 
Lecture 
at &.—Award of Prizes and 


pa. 

Rora Bocierr or Arta, at 8.—H. P. Shapland: The Decoration of 
Furniture (Cantor Lectures) (1). 

ARISTOTELIAN Bourry (at Unrvermty of London Olub}, ab &—Dr. P. We 
Thomas: Oonventaonal Fhostenoa, 

OCumgMicar Droowrrr OLUB. 

Ixsrrrora o» OniinarhY (Márohestar anid Distriot Section) (ab Manobre): 
—O. Hollins and others: Diseusmon : Ohamical N omenclature. 


TUESDAY, Jawcary 10. . 


Horár Awriiorotodrokr Iustterre (Edinbdrgh kod the Lothians Branch) 
(at Synod Hall, Rdmborgh), at &—Dr. J. : The Arnval of Man 
m Beotland. 


Bora. berrrroriow oF Gasat Barran, at §.15.—Prof. J. A. Orowther: 
prays ope Laning Matat C 
Ror. Sooiety ot Arta), ét cil A D 


Thompaon : Tho I Productivity of 
Rorau or Mupviocnrs, at 5.80 Sa ral seve 
uL Boauery (ab Geological Bociety s.—Dr. O. E. 
Tey Boma M raal Traral sformatsons 1n o Sohta. Dr. 


ramte,—A. H, Hall- 
mond: On the Ohemical Clastifieation of the Mica Group. Il. Tie 
Baste Mises.—G. Greenwood : The Construstaon and Use of an X-ray 


lustrrore or Mirns Hooorrerrs, at 6.30.—W. Blane: Poetry and the 
barrrorion of ELBOTRIOAL Rvaramaas (East Mitte Midland Sab-Cantre) (at 
borough College), ab 6.45.—A. : Jostafeble Anal] 


at Ooventry), ab T 15 “EW. Sieman : Serger 
Na OurwicaL lepurrer Bec hon) (at 
University), at Y.15 —B. 
Rubber Ind 


Lerrrroriow or Avronosus Rxarxzans ae itt Centre) E 
Wolverhampton), at ¥.00.—H. Briggs: The Hitminatson of Notes in 
Motor 


Umperrorion or Braoraroat, Sxaormans, (North orth. Western Osntre) (ab 
Manchester), at 7.80.—A. P. Trotter ; Illumina- 
Lecture 


ton and Laght 
or orth- Coast Local fection) (at Armeatrong 
Nowrastle-on-Tyne), ab 7.80.—Prof. F. O. pon: The 


whith Govan the Heat Treatment of Non-Ferrons Alloys. 


Noxra- Coast Leemroriox or Ewongeams amp SHIPAUILDERS 
y troay Branch) (ab Cleveland Smentific and Technical In- 
statute, esbrough), as 7.80.—8. E. Borges: Public Works and 

® Houmng at 


(ndan Sectton), at & 15.—Diuscussion 
. 
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Bairwa Desrrrort or PHILOSOPHICAL BTUDIES {at Royal Bomety of Aı ts}, 


MERE D Lmdeay: The Theory of Borereignty and the Leegus of 


WEDNESDAY, Jawuany 2. 


Rorau CoLtran or Buroroxs or Hora, at 6.—Syr Arthur Keth 
Fomnl Remains of Ape and Man (2). The Intermetetion of Endocranual 
Orsta taken from Aknlls—Anoient and Modern. 

GroLoaicaL Boamrr Loxpom, at §.80.—T. O Norns and Prof W. G 


Feainmdes. The Bult hy and Structure of the Cambrian 
Balt of Nantlle (Oarnarrenahirs), g Bias 


Noarn-Hasr Ooasr lawrrroriow or Hronmers 4D BaAIDUILDERS 
Graduate Beation) (at Bolbea Nowoastie- - at 7 — 
y Hamilton : Looomotire Teles Oi. eee 

Dertreviog or Avrowomie Mecnrans (Biimmgham Gradagtes’ 
Xeetng) (at Burminghew), at 7.80.—M. W. Shaman: The Straight 
Might Engine, 

Iverrrorion oy Ececrrica, Beaurkens Sheffield 8ub-Osntre (at Royal 
Victora Hotel, Bhefheld), at 7 30 —G. Nelson, H. W, Wi D 
Rur, and D E. Davis: Regulations (Short Addresses). 

Roran MiorosooricaL Boorery (Annual Meeting), at 7 45.—A. Ohaston 
Ohapman The Imp :rfeota, and a Further Plea for an Institute 
of Industrial Alcro-Biology ( ental Address 

Rora, Merromo.oaraar ee (Anno Gen H at 7. 10.— 
Presentation of the Bymons Modal to Lieut -Ool E. Gold.—O.J P. 

Care: Address on the Work of the Socwty dunng the Past Yeer, 


OBO Soormry rom Comeravorivs Brera Oowrmon amp Ractat Pro- 
an Aee Hasr Hall, Hwsex Strect), aš 8—L Jeflarson : Religion and 
Birth trol (to be followed by « discussion) 

Bbrromo.LogioaL BOOLETY oF Loxpow, at 8.— Annual Meetang. 

Ueerrrorion or BTRUCTURAL Borourages, ab 8 —Major R. A. B. Smith: 
Ocnerete Roads in Ameriea, and the Applicaton of ther Principles 

ı of Dosign end Construction to Great Bntmn 

Boorety or CammicaL Drpuwrar (Nottingham Section) (at Nottingham) — 
Dr Clibbens: Dyeing and Bleaching of Ootton 

Soourry or Giass Teomwo.ocy (at Wancheste:). 


THURSDAY, Jawoany 21, 


Rora Socerr, at 480 —W. Barlow The Configuration of the Carbon 
Atom and ths Geometrical Relations of this Oonfigurataon to those of 
other Atoms as evidenced in the Chemical and Ory: phic Bruo- 
ee organi . Part I—R B Gibbs: Structure of a 

Quartz —H. J. Gough, D ani B J. Wopht: The Pehaviott of 

Orystals Repeated Btrossas 


and 
Tellmg ' On a Bet of Quartac Burfases m Space of 
Four Dimenmons; and a certain Involutory Transformation —L P. 
Richardson: Atmosphere Diffumon shown on s renee Noiphboar 
Graph.—T Auty: Some Phenomena oocurring at the Surface of Bubbles 
tn Water.—A. M. Sowerby and S. Barratt: The Ians A won 
Spectra of the Alkali Metals —Prof. A. M. Tyndall and G. O Gimdiey. 
o Mobihfy of Ione in Air, Parts I. and II —W. Jevons: A Band 
Bpectram of Tin Monochlonde s\hintang para Sffecta.—J. H 
Andrew, I 8 Fisher, and J. AL Robertson Bome yawa! Properties 
of Bteel and ther Doterminatscn. - 
Loenax Sooty or Lowpom, at 8.—Prof. Fantham and Dr. Annie 
Porter: Two Protocan Parautes m the Latex of Feres sedulus and 
Eepho bia strata—Dr. H. Hamshaw Thomas: The Relations of the 
Oaytoniales with the Modern Flowerng Plants. 
Boral Sociziy or Aforo» (Deimatology Bection), at & — Prof. 
Levadıtı: Les nouvelles découvertes dans la ochimio-thérapie de la 


syphilis. 

Roran Lewrrrvrion or Gerar Bartau, ab 6&15,—Prol O. J. Patten 
Tha Language of Birds. 

Ixsrrruriox or Monwa wo METALLURGY (ab peolomosl Bomety), at 5.80 

Leerrrotion or BLEOTRIOAL Bramans, at 6 . L Thompson and 
H. Walmsley . Notes on the Tew of Static Transformers. 

Aoray AmowavtiaaL Soourry, ab 6 80.—Major J. 8. Buchanan; The 
Bebneder ap Raco, 1025 

ILLUM oratore IKEKRING Boorery (a+ Royal Somety of Arts), at 7 — 
H. Fermer and others: Disenssion on The Iines 

Berrwa AsrromomiaaL Assooiariow (W. 
eorn Tohma Collage, Glasgow), at 7.90. —J. D. M‘Dougall Planetary 


t 

Qrriaat Boorrry (at Im Collage of Seience), ab T 80 —R Kingslake- 
The ak arl dus to the PEt Ba Aberratzons —J. 
Guld’ Demonstration of fa) a Trohiomatio Oolorumster mutable for 
Standardisation Work; (©) a Vector Oolorimeter, an Instrument - 
ating on a New Pnomple—The Gaumont Compeny, Ltd.. (a) The 
“Trans-Lut” Daylight Pictare Sareen ; es Opaqne actor, 

Ixwsrrroriox or Avroxonius Burgos ton Graduates’ Mesing) at 
7% —C H. Gntton Bpiogolie 

Inerrrorion or AUTOMOBILE Twos on Graduates’ Meeting), at 
T.80.—L. F, Little: The Demgn of laght Alloy Pistons 

Iaerrrotiow or Nugcrrical Bworkers (Insh Centre, Dublin) (at Trmity 
Ore Dubble), at 7.48-—A, P. Trotter: IJumination and Laght 

ay 


Lecture). 

Onuwtoan Boctety, at 8.—R G W., Normsh and G G Jones. Studies of 
Valency. Part -B oo Polarity and the Reaction of Bthylens 
and Ohlorme. The Hist of the Adsorbed Water Layer.—W Chat 
W. N. Da and 8, Peat, A Rerrnon of the Structural Fomula 
Gincose.—Dr J. G. F. Drnee and F. H. Loong: Dri-manganese—s 
R Forsyth, V. K. Nimkar, and F, L Pyman: The Nitration of Bens- 
amidinss n 
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Rovat Sooirry or Trorrca, Mepicimn awp Hyrotews (at 11 Chandos 
Btreet, W.), at 8.14.—Dr. Hasson: A New Proosdure in the Diagnosis 
and Treatment of Leprosy —Li-Col. W. P, Macarthur Old-tme 
Plague in Britan, ae 

oe oy MronamoaL Bwoneexrs (Menchester Branch), Annual 

ootung. ` 


FRIDAY, Jawvuany 22 ° 


Royal Soormrr or Aerts (Indwn Section), at 430 —OoL W. N, 
Ooldstream : Indan Maps and Surrays 

ParaiaaL Boormry or Lowpow (at Im College of Baence and 
Technology), at 5 —Prof. T. H. Laby A Omtigal Discusion of the 
Determinations of the Mechanical Bqmvalent of Heas —F. L G. 
Rawlins. The Present Statas of Theory and Kaperiment relating to 
Specific Heat and the Chamical Constan 

Rori CoLLEON or Burarons or Hwowaxp, atès -Mhr Arthur Keith : 
we oA pe NA Man~ (8) Ancient Dwellers in the Thames 

Desrrruriox or MxowawioaL Ewo: at 6—Piof. A H Gibeon : 
Piston Temperatares and Heat Flow in 
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Weat da, 
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Work of the Davy Furaday Ressaroh Laboratory 

lwerrroriow oF MrosawoaL Exoormrrs (Sheffield Branch Mestang).— 
A V. Kemp Modern Developments in Open Hearth and other i 
Works Furnaces, 

Weer oF Soor.amp Inow awn Breo [merrrvre it Royal Technical 
Collage, Glaagow).—Dr. A. M‘Oanoe: Open H: 


SATURDAY, January %4. 


aviow ron Wours (at Solian Hall), at 8.—Demon- 
iakon of Elecinoity in the noton of Aano 
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Science and Humanism. 


T is sometimes instructive, sometimes amusing, but 
always interesting “to see ourselves as others 
see us,” even when we think that their view is distorted. 
To the January issue of the Ninsteenth Century and 
After, Mr. G. R. Stirling Taylor contributes an article 
entitled “ The Age of Science,” in which he advances 
criticisms of science and scientific men that are in- 
tended to represent the views of the intelligent man 
in the street. Starting with the assumption that 
science has dominated the world dypring the past 
Too-r50 years (he really means the applications of 
science), he asks whether that domination has been 
good for man, or whether in harnessing Nature man 
has not also harnessed himself. 

The steam-engine has led to the individual being 
subordinated to the machine; village life, with its 
sunshine and fresh air, has been largely replaced by 
industrial centres, with their slums, their polluted 
atmosphere, and their noise ; and the electric telegraph 
has caused power to be concentrated in the hands of 
centralised groups of individuals. In a very real sense 
the late War was a war conducted by stience—by the 
engineer, the chemist, and the physicist—and for the 
next war preparations are being made that “ may 
blot out civilisation in a few months at longest.” 
That much good has been done by science, and particu- 
larly by medicine, is not denied ; but many of the ills* 
that have been cured by it are the result of conditions 
which science itself has caused. Cold storage has 
increased our gastronomic temptations amd made 
possjble gross profiteering by the holding up of pro- 
visions. 

Although the man of science may contend that 
such misapplications of science as chemical warfare 
are solely the responsibility of those who authorise 
their practice, the plain man, who cares nought for, 
idealist intentions and is interested only in practical 
results, will saddle him with the blame: to turn loose 
a poison gas that may annihilate a city is, in its practical 
outcome, as immoral as to arm a crowd of drunken 
savages with knives and revolvers. May not a scientific 
man with an uncontrolled passion for truth (that is, 
discovery) be as dangerous as a man who has an 
unbalanced desire for alcohol? ° 

Mr. Stirling Taylor then mstitutes a comparison of 
the man of science with the man of religion. Unlike 
the former, the priest has never made the amazing 
blunder of putting material truth in the centre of 
his altar, and he has never quite forgotten that human 
welfare is the chief end of life, The laws of both 
age dogmas, add the plain man will prefer such 
an unprovable dogma as that there is a God who. 
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commands us to do right, to the logically water-tight 
dogma that a certain chemical procedure will split 
the atom and blow the world to pieces. “By their 
fruits ye shall know them,” and the real test of the 
value of science is whether the men who work the 
machines and live round the factory are the better 
or the woe for its help and presence. Like the 
French revolutionists of the Reign of Terror, science 
has admirable intentions ; it is the result which has 
been so disastrous. 

Mr. Stirling Taylor’s strictures on the evils accompany- 
ing industrial development, due mainly to the applica- 
tions of science, are not novel ; and although they are 
not entirely without a basis of fact, they certainly 
lack that very balance which he describes as the 
secret of life. On the material side he omits a host 
of directions in which the applications of science have 
proved beneficial, and he concentrates chiefly on 
certain unpleasant developments which first became 
prominent during the War. Throughout his article, 
he fails to discriminate between the discoverer and 
the mventor: the man who searches for new things 
and the man who apphes them to human purposes. 

‘In their ethical aspect, human acts can be classified 
as moral, immoral, or amoral, although the dividing line 
is not always easy to draw. “A good work of art,” 
said Goethe, “ may and will have moral results, but to 
require of the artist a moral aim is to spoil his work.” 
“Whatever view one may take as to the truth of this 
dictum in the sphere of art, we believe that the first 
part of it does not apply to science, and that a good 
Piece of Scientific work belongs strictly to the amoral 


category. On the other hand, the latter part of the . 


dictum is ‘certainly applicable: the searcher after 
truth of all kinds must go forward regardless of conse- 
quences, at any rate within the confines of his labora- 
tory or study. The plain man, however, will argue 
that the social effect of an action cannot be overlooked, 
even if its morality is determined mainly by the inten- 
tion behind it ; and to this extent we think that Mr. 


Stirling Taylor i is right in stating that a great responsi- ` 


bility falls upon those who discover potential weapons 
of inhuman warfare ; although much greater responsi- 
bility must pest with those who use or eanctlonthe use of 
these weapons. Thg intelligent man in the street must 
see that to abandon investigations on lethal weapons 
while other nations pursue them is to court disaster, 
if not extinction. However much we may detest 
these weapons, the calls of hame, of country, and of 


Empire must come first. In these circumstances the 


` responsibility of the scientific workers concerned 
appears to be confined to the observance of strict 
secrecy in their work. In almost every other sphere 
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of scientific activity, freedom in publication is essential’; 
but in this case both morality and national security 
demand that it should be taboo. 

The best reply to Mr. Stirling Taylor’s article, which 
deals exclusively with the material applications of 


- science, is supplied by the presidential address, entitled 


“Science and the New Humanism,” which was delivered 
by the Right Rev. C. W. Barnes, Bishop of Birmingham, 
to the Science Masters’ Association tand will appear in 
the February issue of the School Science Review). In 


‘Dr. Barnes’ opinion, science has changed the whole 


background of our thought by giving us a new know- 
ledge of man’s origin and place in the universe. Every 


‘branch of human thought feels the influence of the new 


knowledge. The outlook of our grandparents, the postu- 
lates of their thinking, have become incredibly remote. 
Despite certain ills following in the wake of industrial 
applications, science is ultimately beneficent and not 
brutal. Asan instrument of education, modern science 
cannot replace what are traditionally called the humane’ 
studies ; yet knowledge of scientific truth and appre- 
ciation of scientific method are indispensable to all, 
because they are the foundation of modern humanism, 
and without them human thought would progressively 
degenerate. Science has practically freed the civilised 
world from the thraldom of base superstition; it 
has banished irrational fear; and it has purified 
religious thought. 

The intelligence of civilised man is the outcome 
of from one to two million years of human and 
sub-human growth. Not merely do animal instincts 
and passions survive in us, but the structure of 
our mind retains traces of an animal past. In times 
of emotional upset, such as during the War, primitive 
mental processes assert their vitality’; and we go back 
to the second century of our era to find a parallel to 
the crazy necromancy, astrology, and magic that 
flourish to-day. The principle of evolution is now 
firmly established—as the world’s laughter at Tennes- 
see has amply demonstrated. Originally a biological 
theory, it is now the unifying factor in anthropology, 
and its influence on psychology is great and growing. 
Evolutionary psychology and anthtopology have given 
us a more penetrating insight into human civilisation, 
and in due time they will enable mankind to strengthen 
his social fabric. 

Although science cannot answer ultimate questions 
concerning matters outside the realm of physical and 
biological phenomena, it can lead us within that realm 
from error to truth, from phantasy to fact y and it is 
on the truth which science has revealed, and is reveal- 
ing, that we are buildmg the new ee om 
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Ideas of God in the Religions of the World. 

The Attributes of God: the Gifford Lectures delivered in 
the University of St. Andrews in the Year 1974-25. 
By Lewis Richard Farnell. Pp. x+283. (Oxford: 
Clarendon Press; „London: Oxford University 
Press, 1925.) xas. 6d. net. 


R. FARNELL’S title is reminiscent of the lofty 
flights of Scholastic or Puritan divines, but his 
actual mode of procedure is at once more modest and 
more modern. It is, in fact, the historical and com- 
parative method which he has already so successfully 
employed in his “ Greece and Babylon” and “ The 
Evolution of Religion.” The aim and scope of these 
lectures, he tells us, is “ not so much the problems of 
the philosophy of religion, but a review of the qualities 
and activities attributed to God in the religions that 
are living and have lived,” the material for study being 
the religious literature of the world and to some extent 
religious art. He therefore proposes to deal “only 
with the philosophic thought that has borne fruit in 
real popular belief, not with that which may have only 
worked in the solitary brain of the eccentric thinker ” ; 
and as he several times records his conviction that “a 
religion without a personal god has not yet been found 
to be a living and enduring force,” the survey is prac- 
tically limited to beliefs of a theistictype. Buddhism, 
as a popular religion, he holds to be only an apparent 
exception to the dictum just quoted, but he does not 
draw upon it for his materials. 

Within the limits indicated, Dr. Farnell offers us in 
this volume from the wealth of his knowledge a fas- 
cinating comparative survey of the main aspects in 
which men have conceived their deities. For belief 
in a personal god is by no means to be interpreted as 
equivalent to pure monotheism, and the chapter on 
“ Polytheism and Monotheism’”’ is one of the most 
interesting in the book. “The only monotheisms, 
pure, unmixed, and alive, are Judaism and Islamism,” 
while in the past we have the creed of Ikhnaton, the 
reforming king of Egypt, and possibly the teaching of 
Zarathystra in its original form. As regards Chris- 
tianity, Dr. Farnell says “ the current popular religion 
of Europe should be rather described as a high spiritual 
polytheism tempered and restrained by the Athanasian 
Creed,” while the cult of the Virgin and the saints 
reminds us that “ Mediterranean polytheism was never 
permanently overthrown, and that many of its fibres 
survive in the soil of our orthodox Christianity.” 

“Similarly he notes that among the higher world- 

eceligions the only two that have remained consistently 

<non-idolatrous are the Judaic and the Islamic. The 

«early Christian church “ upheld for a time the Judaic 

ideal, but the spirit of the Hellenie and Mediterranean 
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idol-lover triumphed soon over the spirit of Moses ; 
the resistance of the Byzantine iconoclastic emperors 
was futile; and the popular religion of Christendom, 
except within the shrinking borders of Puritan Pro- 
testantiam, must. to-day be called idolatrous.” But, 
as might be-expected from the author of “ Cults of 
the Greek States,” Dr. Farnell does full jugtice to the 
nobler side of “ Hellenic idolatry ” and its important 
contributions to religion as well as to art. He empha+ 
sises in another connexion the fact that, while wisdom 


in other religions is exalted as a divine attribute and ° 


God’s highest gift to men, this is always understood in 
a moral-religious sense ; only in Greek religion do we 
find the consecration of knowledge as such, the recog- 
nition of the life of the thinker and the man of science 
as divinely apie and a reflection of the divine 
activity.. . 

Nature-worship and tribal religion are dealt with in 
separate chapters, and the progress traced from tribal 
particularism to the conception of a universal God. A 
long chapter is devoted to “the moral attributes of 
God” and another to the attribute of power, while 
the concluding chapter, on “ the metaphysical attri- 
butes,” leads inevitably to some discussion of the 
problems of the philosophy of religion, which the 
author began by setting aside. Power is the earliest 
attribute of the divine: “ the gods or the spirits are 
imagined as powerful before they are recognised as 


beneficent or just.” With the development of mono-” 


theism the divine power is characterised as omnipotence, 
conceived at an early stage as the omnipotence of an 
arbitrary despot, but eventually as manifested m the 
law and order of the universe. The question of 
miracles and of the real validity and religious value 
of prayer is shortly discussed in this connexion, and 
Dr. Farnell recognises here, as elsewhere, “ the wide 
cleavage -that at present exists between the highest 
theistic thought and the popular religion.” P 

In the concluding chapter Dr. Farnell dismisses as 
valueless for religion the philosophical conception of 
the absolute, if understood as “the All-in-All of 
the Universe.” ‘ Worship, the accompaniment of all 
active religion, and Love, the essence of the highest, 
seem both impossible and irrelevant to the impersonal 
All-in-All, besides which there is no other.” He criti- 
cises the metaphysical attributes of eternity and im- 
mutability, commonly accepted in philosophical and 


religious thought as characteristic of the divine. Time- ’ 


lessness, he holds, is inconsistent with creation, and 

e changeful is not necessarily the imperfect. “If 
we could imagine an unending series of changes from 
one perfect state to another, we should not view it 
with regret; each succeeding state of being or phase 
of creation might be new but none the less perfect, and 
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the sense of change might become an added joy.” 
The final riddle, how to reconcile the existence of 
the evil and pain in the world with the ideal of an 
omnipotent and beneficent God, Dr. Farnell pronounces 
to be insoluble. | After quoting a sentence of Lotze to 
that effect, he adds: “ ‘Though he slay me, yet will 
I trust in Bim’ is the highest religious expression for 
this self-abnegation -of the intellect. And this may 
well be the last word of wisdom.” But although such 
a conclusion may be forced upon us, such self-abnega- 
tion is far from being, in his view, a thing to be gloried 
in ; as he puts it on his last page, “ a religion that makes 
intellectual assumptions incurs intellectual obligations, 
and cannot admit the claim, occasionally made in our 
pulpits, that incoherence and self-contradiction are 
proofs of the highest truth.” f 





Steam Condensing Plants. 

(1) Modern Practice in Steam Condensing Plants: a 

_ Practical Treatise. By Arthur R. Wright. Pp. xv 
+309+vi. (London: Crosby Lockwood and Son, 
1925.) 45s. net. 

(2) Steam Condensing Plant in Theory and Practice. 
By James Sim. Pp. xiii+271. (London, Glasgow 
and Bombay : Blackie and Son, Ltd., 1925.) 18s. 6d. 
net. 


ITHERTO the subject of steam condensing 
plants has not received the attention to which 
its importance in the achievement of efficient power 
production entitles it. Difficulties have confronted the 
student ðf the subject. In the first place, research has 
yet much to accomplish in this direction, and further, 
such information as was available was not in the most 
accessible form, being principally confined to papers and 
articles which have appeared sporadically. 

Now, almost simultaneously, two books appear, both 
making a commendable attempt to deal comprehen- 
sivély with the whole field, and collect the available 
facts into a form which will be useful to those seeking 


information on the subject. Both have succeeded 
- extremely well on different lines. One is principally 


useful for its descriptiveness and its collection of infor- 
mation and references, and the other for its analytical 
and mathematical treatment of the physics of the sub- 
ject. Neither touches upon the considerable develop- 
ment which has recently been made in condensers for 
turbine-driven locomotives, but, presumably, it has been 
considered that that development, being almost ex- 
clusively Centinental in origin, is not as yet of interest 
to the British engineer. Apart from that fact, com- 
prehensiveness is a marked feature in each volume, 
and, unlike the majority of technical books, they filba 
real gap in the lihrary of technical literature. i 
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(1) Mr.A. R. Wright commences his work at the root 
of the subject by stating in the opening chapter funda- 
mental laws and the properties of steam, but it is 
unfortunate that the arithmetical errors in the examples 
given will tend to confuse the novitiate who finds this 
chapter necessary, and at the same time will create a 
bad first i impression. 

The various factors affecting the transmission of heat 
through condenser tubes are separately discussed and 
the work of accredited experimenters is effectivély 
summarised. Analysis of their findings is not attempted, 
but the diagram showing collectively the results of the 
best known experimenters regarding the effect of cooling 
water velocity on the rate of heat transmission through 
tubes is useful. The merits of the various types of jet 
condenser, high and low level, counter and parallel flow 
and their adaptability to conditions, are well set out. 
Ejector, injector, exhaust steam induction and evapo- 
rative condenseys are similarly dealt with and discussed, 
in all cases with good diagrams and illustrations. The 
principles of the operation of cooling ponds and towers 
are explained, and it is shown that the former will 
rarely be preferred to the latter. This is an excellent 
chapter and an exceedingly welcome contribution. 

The functions and requirements of the surface con- 
denser and -the application of the laws of heat trans- 
mission thereto are next. dealt with. A good selection 
of types are illustrated, but in their description, other- 
wise good, more attention might have been directed to 
the effect of baffles in maintaining the condensate 
temperature and to the features aiming at reducing 
resistance to steam flow across the tubes. Tube corro- 
sion and its prevention are only briefly referred to, but, 
of course, this is a major problem in itself. The treat- 
ment of those important auxiliaries—the air and con- 
densate extraction pumps—is appropriately thorough. 
Air pumps of every type, reciprocating, steam jet, water 
jet, rotating jet, and combinations of these, with and with- 
out intercoolers and after-coolers, are capably described. 
The circulating pump, not being exclusively a condenser 
auxiliary, receives less attention, but its functions and 
requirements are explained. Brief reference is made 
to de-eerators, oil separators, vacuum breakers, relief 
valves, etc. The note on commercial considerations 
in the choice of plant might have proved a valuable 
contribution, but the costs given are pre-War, and 
consequently have not much present-day value, even» 
relatively to each other. 

The mathematical treatment is perhaps purposely ofmml 
an elementary nature, but it requires some revision, anda 
the diagrams in the appendix also require a little 
attention, while a future edition could with advantage 
include statements of the performances of actual in- 
stallations, properly correlated and compered. The 
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book is very well illustrated and is a splendid com- 
pendium of the various forms and functions of apparatus 
relating to the condensation of steam, while the copious 
references to further sources of information are of great 
value. i 

(2) Although the preface states that Mr. Sim’s book 
is written for students, it will have a much wider field 
than that implies, for on this subject many engineers 
are much in need of sound information such as is con- 
tained in this volume. The book may be summarised 
as a thoroughly sound application of known physical 
facts to the design of steam condensing plant. It deals 
with surface, jet, ejector, and evaporative condensers, 
air pumps and air ejectors, centrifugal pumps for 
condensate extraction and for supplying cooling water, 
evaporators and feed water heaters, in regard to each 
of which a sound method of design and much valuable 
data are given, while feed water systems and de-aerators 
and details appertaining thereto are fully discussed. In 
all cases some useful examples of the products of well- 
known manufacturers are illustrated and described. 
Surface condensers are properly considered the most 
important, and in dealing with the factors affecting the 
rate of transmission of heat through the walls of the 
tubes, the method has wisely been adopted of regarding 
the resistance to heat flow as being composed of 
individual resistances which can be separately treated. 
Data for determining the values of these various resist- 
ances are given, and since these data are said to agree 
with the author’s practical experience, which must be 
exceptionally wide, they should be of great utility. It 
is true that the figures given for the greatest resistance, 
that on the steam side of the tube, have a wide variation 
(in one case the maximum value is twice the minimum), 
but, in order to cover the great variety of practical 
conditions, this is unavoidable in a general treatment 
of this kind. ; 

The selection of a proportion of the known total 
resistance to be allocated to each separate cause is 
probably of a somewhat arbitrary nature, unavoidable 
in the present state of knowledge, but it would appear 
that the arbitrariness is carried a little further than is 
necessary. For example, it is not clear why the.resist- 
ance at the surface of separation of the tube wall and 
the cooling water should be different in a brass con- 
denser tube and a copper feed heater tube of the same 
bore, or why this resistance should be different with a 
thin copper tube and a thick copper tube ; again, in 


regard to the resistance across the tube wall itself, a |- 


brass condenser tube 0-048 in. thick has a value of 0°08 
ascribed to it, while a copper feed water heater tube 
0-064 in. thick has, in the same units, a value of o-3— 
several times that estimated with regard to the respect- 
mive conductivities and dimensions.» If there are reasons 
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for these apparent discrepancies, the student would 
prefer to know them. These comments are made rather 
in response to the prefatorial request for suggestions 
than in criticism or lack of appreciation of the general 
value of the work. 

Useful data are given for ducdenining the head 
necessary to overcome the resistance to flow of cooling 
water through condenser tubes, pipes, etc. The design 
of air coolers, their influence on the capacity of the 
associated air pumps, etc., and the conditions under 


.which their adoption is justified, are lucidly explained. 


A useful coefficient of condenser perfermance is sug- 
gested involving the terminal temperatures of the steam 
and cooling water. Air pumps and air ejectors receive 
the attention their importance demands, and again 
good methods and useful data are given for determining 
their proportions to suit the service required. 

The mathematical treatment is sound throughout 
and presented in such a form as to be readily assimi- 
lated, while numerous examples are worked out to show 
practical applications. Instructive examples are also 
given to indicate how data can be analysed to detect 
the functioning of an existing apparatus, but that in 
which the dryness pf the engine exhaust is deduced from 
the condenser temperatures should have been accom- 
panied by a note of warning. The corrosion of con- 
denser tubes is a matter not touched upon, and although 
it is too wide a subject for full treatment ina general 
work of this kind, some reference to it, however brief, 
would be an improvement. 

The general value of this publication may be gathered 
from the fact that in it there is the necessary fhatter to 
enable any one skilled in the art to undertake the 
rational design of condensers and their auxiliaries to 
meet the ordinary requirements of practice. 

L. M. D. 





The German Outwash Terraces and the ` 


Astronomical Theory of the Ice Age. 
Die Ghederung und absolute Zeitrechnung des Eisseit- 
alters. Von Prof. Dr. W. Soergel. (Fortschritte 
der Geologie und Paldontologie, Heft 13.) Pp. 
vit+125-251+3 Tafeln. (Berlin: Gebrüder Born- 
traeger, 1925.) 8-25 gold marks. 
HE revision of the- astronomical theory of the 
Ice Age, usually associated with the names of 
Adhémar and Croll, and its recasting in a form which 
seems to show considerable correspondence with. the 
observed facts of geology,) has led Prof? Soergel to 
attempt an interpretation, in terms of this theory, of 
the complex terrace system of certain German rivers. 


e 
1 W. Koppen und A. Wegener, ‘‘Dse Klimate der goclogrechen Vorreit.™ 
Batin, 1994. ' 
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The Köppen-Wegener curves for the secular variation 
in summer sunshine for latitudes 55°-65° show four 
well-marked double minima, corresponding to the 
four ice ages of the Alps, Ganz, Mindel, Riss and 
Wiirm, and threg intervening periods of variable but 
on the whole warmer conditions, supposed to be identi- 
cal with the interglacial periods. The double character 
of'the minima and the excessive length of the middle 
interglacial period give some grounds for confidence, 
for it will be remembered that Penck established on 
geological evidence a double maximum for the Wurm 
Ice Age and preved that the Mindel-Riss Interglacial 
Period was several times as long as those which preceded 
and followed it. 

Now the valleys stretching away from the Alps 
exhibit a fourfold terrace system, one terrace for each 
glaciation, but when we come to the river valleys 
containing the outwash terraces of the northern glacia- 
tion, we find a much more complex state of affairs. 


Here there are, according to Prof. Soergel’s reading, ten | 
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terraces, nine of which yield a cold fauna and one a 
temperate faune. Eight of these terraces are accommo- 
dated by the four double minima corresponding to the 


Alpine Fee Ages. The curve of summer sun-heat - 


shows, however, in addition to’ these, many other 
minima, four of which, though considerably leas than 
those of the Ice Ages, are greater than the others (Fig. 1). 
They occupy positions as follows: (a) Pre-Gunz, 
(b) Pre-Riss, (c) Pre-Wurm, (d) Post-Wairm (or Wiirm 3). 
The Pre-Giinz minimum is supposed to be inoperative, 
the pole being at that time too distant. To the Pre-Riss 
and Pre-Wirm are ascribed the two “ supernumerary ” 
terraces, that with the temperate fauna falling on the 
Pre-Riss. To the Post-Wirm minimum are attributed 
the Bühl stadium of the Alps and the Baltic re-advance 
of the northern glaciation. There.is no terrace in 
the German river valleys corresponding to this last 
minimum, An explanation of this failure is promised 
on p. 199 [75], but the reviewer has been unable to 
find it in the subsequent text. 

A further test of the equivalence of the astronomical 
and geological records is applied by estimating the 
erosion which took place between the formation of the 
terraces, and comfaring this with the lengths of the 
astronomically calculated interglacial periods. Np 
direct relation is observable, and various factors are 
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mentioned as hkely to cause abnormalities in this 
respect. Of these, the most satisfactory is the occur- 
rence of excessive maxima of sun-heat in certain periods 
in which the erosion is greater than the duration of the 
period might seem to justify. Crustal movements, 
changes of sea-level, and hardness of rock are algo 
consideréd to have an effect, whiclf is, however, less 
easy to assess. 

It is difficult at the present moment to form any well- . 
founded opinion on the merits of an attempt of this 
sort. One reads it with the fear that it is perhaps 
merely a renewal of the reckless “ pigeon-holing” or 
fitting of facts into an artificially prepared scheme, 
which was carried to such extremes by James Geikie 
and his followers. On the other hand, the scheme on 
this occasion seems to be based on a securer foundation, 
and there is a fair amount of fitting between the facts 
and the theory. It is questionable, however, if this 
appearance of agreement is beyond the possibilities of 
coincidence, and the confidence of the reader is far from 
being reinforced by constantly re- 
curring assertions regarding the con- 
clusiveness of the argument. 

The essential portion of the ‘book 
is followed by a discussion of the 
importance for geology, paleonto- 
logy, and archeology of an absolute 
time scale of this kind. Probable 
dates in years are assigned to the Palmolithic stages, 
the chronology of Penck being followed approxi- 
mately, and the Chelléen being regarded as belonging 


.to the Mindel Riss instead of to the Riss-Wiirm, where 


it is placed by Obermaier and the Abbé Breuil. This 
section is interesting, but the treatise as a whole seems 
quite unnecessarily prolix, and might with advantage 
be condensed into half the space. W. B. WRIGHT. 





Fetal Monkeys. 

Angola et Rhodesia (1912~14). Mission Rohan-Chabot 
sous les auspices du Ministére de l’ Instruction publique 
et de la Société de Géographie. Tome 4: Histoire 
«naturelle. Fascicule r: Mammifères (Anatomie 
comparée, embryologie); oiseaux, reptiles, ‘poissons. 
Pp. vii + 176+ 18 panna (Paris: Paul Ġeuthner, 
1923.) n.p. 

HIS fascicule contains a systematic account of the 
birds, réptiles, and fishes collected in Angola 
and Rhodesia by M. de Roban-Chabot in rora-r4. 

But the major portion of the volume is devoted to a 

report upon the anatomy of two fcetal baboons. The 

special value and significance of this investigation are 
due to the fact that it was carried out at the Laboratory 
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of Comparative Anatomy of the Natural History 
Museum in Paris by such competent and experiencetl 
anatomists as Profs. R. Anthony and F. Villemin. 

The memoir reptesents a good deal more than the 
mere description of the two fcetuses of the Chacma 
baboon, and the bones of their respective mothers. 
The authors have’ collected all that is known of the 
anatomy of the visgera and skeleton in fœtal monkeys 
and apes, so that their report forms a very useful and 
important addition to our knowledge of the comparative 
anatomy and embryology of the Primates. Moreover, 
they have directed attention to several very suggest- 
ive and novel problems involving the correlation of 
function with morphology. It is not possible within the 
compass of this notice to summarise all the provocative 
hypotheses they put forward in a tentative way. 
Hence I must content myself with a reference to one 

of them. 

While the fcetal kidney in man is lobulated, those of 
the tailed monkeys and lemurs are smooth, and the 
condition found in the anthropoid apes is intermediate 
between the catarrhine and the human. Discussing 
this curious phenomenon, the authors invoke the 
influences of climatic conditions and size of body as 
factors that play a part in causing lobulation. In 1922 
Prof. Anthony discussed the reasons for the persistence 
into the adult stage of obvious lobulation of the kidney 
in such mammals as whales, elephants, bears, etc. ; 
and he put forward the suggestion that the reduction 
of the relative extent of the skin (and of the ability to 
get rid of waste products by sweating) in proportion 
to the bulk of the body in large creatures was com- 
pensated by the increased activity of a kidney broken 

«up into a large number of lobes. The fact that certain 
small mammals also have lobulated kidneys he 
explained by the fact that they live in cold climates, 
«hich reduces the sudorific activities of their skin. 

In this memoir the authors attempt to apply these 
hypotheses to explain the conditions found in the 

MPrimates. In man and the giant anthropoids the great 
size of the body is a reason for lobulation of the kidney, 
which is less pronounced in the apes because they 
ive exclusively in tropical climates. The authors state 

hat in foetal negroes from Africa the lobulation is less 
wronounced than it is in Europeans, and claim that this 
esemblance to the anthropoids is due to the fact that, 
~ke the latter, the kidneys of these tropical Africans 
aave been influenced by the climatic conditions under 
vhich they live. 

Such far-reaching conclusions obviously call for a 
vider basis of evidence than is yet available before 

hey can be accepted as the true interpretation of the 

icts. . 
Œ. ELLIOT SWITH. 
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Our Bookshelf. 


Structure des molécules. Par Prof. Victor Henri. 1: 
Polarité des molécules ; 2: Structure des molécules 
déterminée par les rayons X; 3: S d’absorp- 
tion des vapeurs et structure des” molécules; 4: 
Prédissociation des molécules; 5: Structure du 
benzène et de ses dérivés. Conférences faites au 
laboratoire de Ch. Moureu et à la Société de Chimie 
physique. (Publications de la Société de Chimie 
physique, 12.) Pp. ii+zaz+z planche. (Paris: 
J. Hermann, 1925.) 20 francs. 

Now that our knowledge of the structure of the atom 

is beginning to be very definite, it is natural to turn to 

the molecule. Here a much more complex problem 
presents itself, but, of recent years, several promising 
lines of investigation have been developed. As is to be 
expected, stress is laid on the interpretation of absorption 
spectra, a subject which Prof. Henri has made Secila 
hisown. These spectra are exceedingly complicated, but 
it is now possible in many cases to identify the separate 
effects of the rotation of the molecule, the vibrations of 
the component atoms and the movements of the 
electrons. From these measurements it 1s possible to 
calculate the energy of the molecule in its various states 
of activation. Emphasis is laid on one important 
general result among others: that while in the normal 
state and the early states of activation the rotation 
movements of the molecule are subject to quantum 
restrictions, at a certain e of activation this quan- 
tisation ceases. To this state Prof. Henri gives the 
name “ predissociation”’ and claims that it is the 


necessary prelude to chemical action and combination , 


In a short chapter devoted to X-rays and molecular 
structure the author is clearly on less familiar ground. 
Here a few errors have crept in, notably in dis- 
cussion of the pati of the benzene ring, where he 
misquotes B esting a model with symmetry 
properties wiata acu are a mathematically impossible. 
The first chapter gives a lucid account of the electrical 
moments of molecules, while the final chapter is devoted 
to the vexed question of the structure of the benzene 

A new suggestion is made which the author 
claims is in better agreement with the facts that are at 
present known than any of the older models. Thee 
book confaing a very useful summary of the recent 
methods of attack on the question of molecular structure, 
and the reader can scarcely fail to be interested in and 
impressed by the progress made on a problem which 
only a few years ago appeared almost impossibly 
complicated. 


Public Health in Theory and Practice: an Historical 
Review. By Dr. William Henry Welch. Pp. viti+ 
51. (New Haven: Yale University Press ; London: 
Oxford University Press, 1925.) 4s. 6d. net. 

Tms little book, which is the -eighth work published 

by the Yale University Press on the Williams Memorial 

Publication Fund, is the second annual lectere in com- 

memoration of William Thompson Sedgwick, the 

pioneer in American hygiene, a memorial volume to 

whom we noticed in our issue of March 14, 1925, p. 372. 

Df. William Welch, who is Director of the School of 

Hygiene and Public Health at Johns Hopkins University, 
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Baltimore, shows that the‘justice of 
that “ the sanitarian needs a proper wor theory ” 
has begn well illustrated in the history of preventive 
medicine, y in the work of Fracastorius, 
Sydenham, Jenner, Sir George Baker, James Lind, 
F ohn Simor and Pasteur, It is pointed out that 
equate and even erroneous theories which bear 
some relation to the state of contemporary knowledge 
may serve a useful purpose, as was exemplified by the 
doctrine of the so-called “ filth theory ” of the genera- 
tion of epidemic diseases, especially typhus, typhoid,and 
dysentery, inasmuch as the acceptance of this theory 
led to a campaign for the supply of pure water, the 


proper disposal of sewage, the prevention of water. 


pollution, the removal of nuisances, cleanliness of the 
streets, inspection of food, healthfulness of dwellings, 
ventilation, and proper disposal of the dead. ` 

In conclusion, Dr. Welch deplores the lack of active 
participation on the part of the general medical pro- 
fession in public health activities, the fault being partly 
due to encroachment on the field of the private practi- 
tioner and partly to a lack of sympathy and co-opera- 
tion with health officials and with health programmes 
on the part of the practitioner. 


General Zoology. By Prof. H. L. Wieman. (McGraw- 
Hill Publications in the Zodlogical Sciences.) Pp. 
ix+312. (New York: McGraw-Hill Book Co., Inc. ; 
London: McGraw-Hill Publishing Co., Ltd., "19a5.) 
Iss. net. 


Tis book “is a rather condensed account of some of 
the outstanding facts and principles of zoology ” pre- 
- pared for use in conjunction with the author's course 
of practical teaching, and it is evident that a clear 
understanding of many of the subjects must depend 
largely on the work on structure and on histology done 
in the laboratory. The first eighteen chapters of the 
book deal with adaptation, the various systems of 
organs, metabolism, cell division, gametogenesis, onto- 
genesis, evolution and heredity, and a romain 
chapter gives a “general survey of the animal kingdom 
in fifty pages. The best chapters, in our opinion, are 
those on evolution and heredity; many of the other 
subjects are treated so briefly as to be largely ineffective, 
"eg. PT anus. ea hermaphroditic and bisexual 
—intrauterine development and certain general con- 
siderations are traversed in eight pages, more than 
two of which are occupied by illustrations. The author 
should have eliminated a number of loose statements, 
e.g. that the ilium of the frog “ extends dorsally to the 
scapula,” that the sete of earthworms are arranged 
in clusters, and should revise his usage of the term 
. nephridium. The illustrations are carefully chosen 
and well reproduced. 


Manufacture, Design, and Laboratory Work. Compiled 
and collated by D. V. Onslow. (Electrical Engin- 
eers’ Data Books, Vol. 2.) Pp. xvit+276+cxcv+g. 
(Londo: Ernest Benn, Ltd.; Radio Press, Ltd., 
1925.) 155. net. 

ENGINEERING dafa of the manufacture and design of 

~ electrical machinery and also descriptions of tegts 

"which are useful in laboratories and testing rooms are 

given in this work. The book opens by discussing the 
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that electric strength has something to do with “ average 
breakdown voltage.” The impression left on the 
Rag however, is that possibly there is no such thing 

“ electric strength ” after ‘all. “The scientific man 
will be appalled at the many trade names of insulating 
materials. The methods of testing devised by members 
of the various research committees have strictly prac- 
tical ends in view, and a large “ tolerance ” has to be 
allowed for the results. We have # difficulty in under- 
standing what is meant by saying that the power 
factor for clear micas is 0-003. The phrase “ dielectric 


‘| constant” is rather an unfortunate one, when we have 


to discuss how it varies with tem ee humidity, 
etc. In the appendix it is call c inductive 
capacity. The type in which ‘the eel tables 


.| is printed is difficult to read. In our opinion it is time 


cme the so-called “ international and B.O.T. units” 
i aced on the scrap-heap. The ampere, the volt, 
Mie e ohm have been determined with an accuracy 
far in excess of that required in commerce. 


Abhandlungen sur Physiologie der Sinne aus dem 
physiologischen Inshiut su Freiburg i. B. Heraus- 
gegeben von J. von Kries. Fünftes Heft. Pp. 
Iv+i120. (Leipzig: Johann Ambrosius Barth, 1925.) 
4 gold marks. 


Ir is much to be regretted that in Great Britain there 
is a decay of interest in the physiology of the special 
senses. Among representative physiologists, E are 
extremely few who might be called special sense 
hysiologists. The present volume bears witness, 
owever, that this is not the case in Germany. The 
volume i is a convenient fasciculus, the fifth of its kind, 
fo in reality a reprint of collected pepers published 
í e school of von Kries in the Zetischrift fur 
Sinnesphysiologre. The papers describe congenital 
colour-blindness in one eye (J. von Kries), imlan 
of taste in mixed solutions (È. v. S ), minimal 
luminosity in colour sense (E. Engelking and F. Poos), 
and the geometric representation of multiplicity of 
sensations (J. von Kries). Each contribution must 


be studied first-hand for its merits. 
L’ Hydrogène et les gas nobles. Par Dr. J. J. Van Laar. 
Pp. ii +79. (Leyde: A. W. Sijthoff, n.d.) n.p. 


Tms monograph is the first of a series on theoretical 
and practical chemistry to be issued in French or 
English under the auspices of the Société Chimique 
Néerlandaise. Devoted exclusively to consideration oif 
numerical data relating to the physical properties oii 
the gases specified in the title, it will be welcomed by 
all workers in this branch as a trustworthy, well- 
arranged, and reasonably up-to-date book of reference 


Exercises in Geometry. By V. Le Neve Foster 
Part r. . vii+69. (London: G. Bell and Sons 
Ltd., 1925.) 2s. f - 

Mer. FostEr thinks it is not inconvenient to add t» 

the number of riders given in the text-books. If be 

is right, it would be difficult to provide a better col 

lection than this, which is intended to be used i 

Stage I. when the ayress is laid upon the practical sid 

of geometry. 
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_ Letters to the Editor. 
[The Editor does not hold himself responsible for 


opinions by kis correspondents. Neither 
Oe ee ar es 
the writers of, rejected manuscripts intended for 
this or any other part of NATURE No notice ts 
taken of anonymous communications.) 


Amoncst the many properties of solids which are 
the subject of measurement, none are lees satisfactoril 
specified than that of hardness. Two kinds of - 
ness may be distinguished, namely, surface hardness 
and body-hardnes though the di ction is often 

ed. Mineralogists deal with surface hard- 
ness, and of any two bodies call that the hardest 
which will soratah, but not be scratched by the other. 
On this system an arbitrary scale has been evolved 
having diamond (Hardness 10) at one end and talc 
(Hardness 1) at the other. i 

Engineers are chiefly concerned with body-hardnese, 
which (ın the most usual test) is measured by the 
depth or diameter of the impression left on the 
surface of the material tested, when a hard steel ball 
is pressed inst it by a known force. Other forms 
of test are in use, but in all cases the hardness is 

iven by a number and not in mechanical units. 

y-hardness, however, may be simply defined as 
oe. Eriet normal paS kere a surface will 
without rupture. ore twenty years 
‘I tried to get ihe ‘Ordnance Canis have te 
pease ‘tests stated in this way, but nothing came 
of it. 

In sera tests the conditions are more complex. 
The harder of the two bodies exerts a tangential 
cee on the surface of the softer, and a scratch ıs 
pri uced when this’ drag exceeds the limit of dis- 
‘tortion at a free surface The coefficient of fricton 
between the' pair is, therefore, unvolved; and ıt 18 
probable also that the distortion limit at the surface 
may differ from the mding limit for the in- 
terior from causes analo to those which produce 
surface tension in a fluid. Even for body-hardness 
the same cause may operate to a small extent. ` 

It may happen, therefore, that the scratching and 
indentation tests indicate different degrees of hardness 
in the same material. : 

As regards indentation tests, it must be noted that 






SS 
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the defoome ton which oocurs when the apex of a cone is 
ttened. ourves are copied from an axial peotiòn of a cane bult 
up of coloured strata af plastic matertal, 


oy aro of uso only when the indenting body is much 

er than the indented, and also when the limits of 

elastic deformation of the latter are small. The ball 

betest, for example, applied to a sheet of india-rmbber 

peo indicate infinite hardness, since no permanent 
ion could be made. a 

the course of some experıments made during the 
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1925 on the erties of various steels, I have 
occasion to many measures of their hardness, 
and for this purpose have employed a method which 


_is free from some of the above objections. °* 


A small piece of the material to be tested is shaped 
into a circular cone which is placed point downwards 
ina loaded ‘vertical holder, provided With a means of 
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pressure on 
tho pox of conas ashame (Stubbs g steal ro) isc By 
cases, at didesni tenpan tures. The abese are the app 


slowly lowering the point until it rests on, and is 
entirely supported by, a hard flat surface. The 
flattens the pomt of the cone until the area 
of contact is sufficient to carry the load, and the 
diameter of the flat 1s then measured with a microscope 
and micrometer. 
In these expermments the hard surface was a 
iece of polished sapphire. Diamond no doubt would 
preferable, but a suitable stone would have cost 
as many pounds as the sapphire did pence, and 
sapphire is so much harder any of the metals 
that an this case the results would be identical. 
‘The nature of the deformation set up in the flattened 
cone is shown in Fig. I. 
Lf the coefficient of friction between the surfaces over 


: thearea in contact is known, thedeformation curves can 


be calculated, and ıt can be shown that the pressure 
is nearly uniform oa an whole surface, eu sind 
apo are copi m an ental mode 
Sheets ofe plestic substance of autor thickness and 
quality, but differently coloured, were placed on one 
another, and from the stratified block thus formed, a 
cone was- cut by means of a properly guided and 
tightly stretched fine steel wire. e cone was then 
pressed against a flat plate by a motion parallel to 
the axis, and an axial section cut showing the dis- 
tortion of the strata. ; 

For any given angle of cone thé curves are similar, 
whether the fla is large or small; and sup- 
posing that the material is ic, that is, neglect- 


‘ing any peculianty belonging reed to the surface 
la; 


yer, hardness may be estimated by the preasure 
between the two plane surfaces involved. 

If D is the diameter of the flat, this epressure 18 
Load x 44-D*, and for any particular material D 
should be ional+to the square root of the load. 
The 


the ordinates of the do curves are proportional to 


118 z 


the square root of the abscissæ which represent the 
loads, while the crosses are the measured diameter of 
the plate. If the diameter of the flat is # thou- 
sandths of an inch and the load on the cone 18 m 
pounds, the pressure on the flat ıs 565m/n* tons per 
square inch (nearly). 

A series of cufves for various values of m (see Fig. 3) 
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A Fra. 3—Diagram to enable the hardness of a matana] to be defermmed by 
The ordinates are the 
tons pec square inch 


(in which the ordinates refer to n and the absciase 
Pe may be drawn so that the hardness for any 


values of n and m may be found by ion. Fig. 2 
relates to Stubbs’s steel rod hardened by quenching in 
water from different temperatures. en softened 


by slow cooling the hardness is less than 100 tons 
per square inch. 
The maximum 


y N 
o o0! fe) 003 «+004 ‘ 
jeans NOOO eens One) 


Thousandths of an inch 


SD 


hard steel cone (s Untoucned, (b) after the 
pressure of 610 tons per square moh. 


hardness is attained when the 


Fia. qpe, ofa 
A app. ofa 
quenching temperature 1s rather lower than 900° C. 
and is then well above 600 tons per square inch. It 
was a surprise to me that any metal could withstand 
such a presSure without crushing. 

In Fig. 4 two photographs are given of the same 
steel cone before &nd this pressure was applied. 
A few measures of the effect of tem have been 
made, and these are included ın the subjoined table, 
but they will be repeated ın greater detail. 

In the case of alloy steels the effects of quenching 
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are very complex, sometimes increasing and some- 
times daanisning the hardness, and the differences , 
in their behaviour seem to have no simple relation to 
the proportions of the alloying metals (m ese, 
chromium, and nickel), but none ef them under any 
conditions which I have tried approaches the hardness 
of carbon steel. - 

For the softest of my specimens (36 per cent. nickel) 
the hardness was about 70 tons, atd for the hardest 
{13:5 per cent. chromium) 300 tons. ` 

. 


HARDNESS OF VARIOUS MATERIALS. 


The hardness :s stated as the maximum pressure whioh the surface of the 
matonal will withstand. 







Remarks, 


gp a nied 
Nearly uon about o a4 percent carbon 
S a stoel rod 
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After 
As from | Quennh- 
Alloy Stecis | tn. Rolis| “mg at 
goo", 
I 190 165 
2 197 #20 
3 230 
4 1ra ea 
5 14 aro 
6 94 73 
Z 445 | 35 
93 Sample 














Hard drawn commeraal rod. 





B W.G. 

Copper x 16 .G, wire, 

Abmmornm 4 drawn rod 

Tim Tas 

Lead s3 Commercial 

Beeswax o4 Atr4g°C The hardness vanes rapidly with 
the temperature. y 








As bearing on the accuracy of the measures here 

iven, it will be seen on reference to photograph b; of 

ig. 4, that the angle between the flat and conical 
surface forms very definite ons on which to adjust 
the micrometer wire. ith the magnification em- 
ployed, each division of the micrometer was equi- 
valent to rather less than one sixteen-thousandth of 
an inch. Repeated readings of the length of the 
same diameter seldom vaned by more than one 
micrometer division, For the hardest metals this 
diameter was of the order of 0-003 in., so that the 
linear error would not exceed 2 per cent. and the 
error of area 4 cent, : 

It was found, as might have been expected, that 


-near the apex of the cone the cross section was 


enerally somewhat oval, and for this reason two 
eters at right angles to one another were alwa 
measured and ther mean used in computing the 


area, 
Taking all sources of error into account, I believe 


the ts to be generally correct within 5 per cent. 
A. MALLock. 
9 Baring Crescent, 
Exeter, e 
December 15. 
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Phenological Observations and Results in Ruasia. 


PHBNOLOGICAL studies are not a new branch of 
scientific research’in Russia; they have, indeed, a 
long history. : 

After the first efforts to make and to publish 
phenological observations, the attempts of N. 
Annenkoff in M w (1844-49), Of A. porgi in 
Kishinev (845-60) end of Prof A. Voeikoff (1885-95), 
phenological observations were established on a real 
scientific basis arti were carried on during the lon 
period from 1888 to 1923 by the Russian pioneer o 
this branch, the late professor of the Institute of 
Forestry, D. N. Kaigorodoff. He not only made 
very careful personal phenological observations every 
‘spring and autumn in the Lessnoi Park, near Petro- 
grad, but organised them also over all Russia by 
man dents, whom he had recruited. 

Prot. Kaigorodoff’s death in 1923, at the age 
of seventy-seven years, his work was 
by the Russian Srey of Amateurs of the Study 
of the Universe (“ Obstchestvo Mirovedenja ”), an 
meteorologists. ‘ 

This Society elected a special Phenological Com- 
-~ mittee, which undertook the organisation of a large 
network of phenological observation points and also 
the compilation, study, and publication of the 
results. through appeals to its correspondents and 
through da in newspapers, the committee 
has create eveloped this during the last two years. 


entirely private society of amateur astronomers and |. 


yo 


ad 


al Prumus padus j 
p 1924 





, Fro. 1.—Caurves showmg the date of flowenng of the wild bird aberry 
i (Pranus padus), 
In the year 1924 there were 258 observers, correspond- 
ing with the committee, in 223 different stations in the 
U.S.S.R., and m the spring of 1925 the number of 
observers aoaea to at 512 pomts. At nearly 
5 points in Euro Russid phenological observa- 
pa had beet aada foi i a 


z penodi QÉ 10-20 Or more years. 
Bosides these points of observation of the committee 
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there is a network of 58 points organised by the 
Meteorological Bureau of the Ukraine (South Russia). 

The study of the large series of observations made 
at different points and during a long series vf years 
permitted the Phenological Committee to draw up a 





Me 
acs 





Fro, a.—Curves show mg dates when the cuckoo was first heard, 


table of the mean times of different natural pheno- 
mena at 17 Oprel oe distributed over all 


European U.S 
This table affords the possibility of comparing the 
natural phenomena of every spring and autumn 


with the mean times, and of deciding how far either 
event 18 too early or too late ın the present year. 
Such observations compared with results of the 
meteorological observations show generally a coinci- 
dence with weather conditions. A more precise idea 
of the ual procession of the natural phenomeng 
and of their dependénce on meteorology can, however, 
be obtained also in another manner. aving a dense 
network of observation points, we can draw 
curves of isochronous events—tsopipisses in caso 
of the arnval of birds, and ts for the flowering 


of aoe : 

Phenological Committee has tried to draw some 
curves for the spring of i924, and also for the spring 
of 1925, and has obtained very interesting results. 

The isoanthes in 1924 of the earlier plants (Fig. 1), 
as, for example, of the flowering of the wild bird 
cherry (Prunus padus)—a tree very common and 
widely distributed in Russia—in the south and 
middle part of U.S.S.R. lie in a N.E.-5.W. direction, 
showing that in the east part the flowenng began 
earlier than in the west part of the country, where 
it was retarded by some unfavourable conditions, 
But in the north part they lie quite regularly in a 
later period, 25, v.-20, vi. (Roma? numerals refer to 
months of the year) The flowering of the lilac 
Syringa vulgaris) shows nearly the same conditions, 

The first cry of the cuckoo (Fig. 2) gives greater 
complications : the curves make a large tongue-like 


a 


120. R 
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Peis see O TBE e eT a e a 
i bird was retarded in the east as in the west, 


but that it succeeded in pro on the nearly 
meridional line Poltava — Moscow — Kostroma — 
Vologda in the central of U.S.S.R. 


The sag anny teres of strange direction of curves 
is given by the*study of the isobars of this spring. 
The isobars of 20, iv. are nearly parallel to the 
latitudes, qs also are the isopipteses of the cuckoo 
at this time. But on 23, iv a very strong cyclone 
burst in from the north-west and occupied the 
whole space between the Baltic and the B Sea. 
The temperature fell and snowfall was recorded 
everywhere in this region so far as Kursk and 
Voronesh. The distribution of winds in this cyclone 
was such that ix the middle of Russia they were 
directed from south to no and this is observed 

ute on the line Poltava—Moscow—Kostroma. 

est and east of this line thé winds blew in the 
opposite direction. By these winds the cuckoo was 
driven northwards on the given line and retarded 
west and east of it. aes 

On 5, v. the isobars ed in such a way that 
in the north-east of Russia a atrour anticyclone formed 
in the region of Volga and Kama. Therefore we seo 
on the isopipteses of 10, v. and 15, v. that thé cuckoo 
was rapidly pro, in this direction and heard, 
Io, v., north of Perm. New cyclones formed in the 
north-west part brought the cuckoo also to Novgorod 


and Pskov, and on May Io it was heard not far from - 


These examples show us that by the existing e 
network of phenological observation points in the 
U.S.S.R. one cah get results of great general interest. 
But incom by. more generali and more inter- 
esting ta could be obtained from the phenological 
observations if they were’ conducted in the same 
mannet and with the same objects also in. western 
Europe, so that could.be traced covering the 
whole continent. For this p the programmes 
of phenological observations in the various countries, 
as also the methods of observations, must agree in 
general : k 

It seems to us that the best way for establishin 
such an agreement between the observations of dif- 
ferent countries would be the organisation of an 
International Congress of Phenology, or of a c 
Section of Phenology at the next International 
Meteorological Co . Such a gathering of 

could discuss and fix the most appropriate 
list of objects for observation in every country, and 
it could elaborate also the best methods of observation, 


l study, and publication of phenological phenomena. 


Only by international agreement and’ co-operation 
can phenology—this link connecti biology and 


` meteorology—be promoted to further development. 


` relative intensities of 


P. J. Scpovrt. 
(Curator of the Zoological Museum, 
: Russian Academy of Sciences.) 
Leningrad. oes 
Relative Iatensity of X-ray Lines. 


Tue development of the theory of atomic constitu- 
tion has made egg aang of the intensity of lines 
in X-ray spectra v oaiae Estimates of 

"i pae es have hitherto been 
attempted by means either of the ionisation chamber 
or the photographic plate. , however, to the 
lack of precise knowledge of the relative sensitiveness 
of these methods for different wave-lengths, the 
compari of intensities of lines which differ in 
wave-length has involved a considerable uncertainty. 
To overcome this difficulty, absolute measurements 
of the energy of X-ray lines based on the Kolometric 
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‘obtained by interpola 


method have been attempted by several workers. - 
Since the wave-lengths used lie on the short wave- 
length side of the bromine, K-absorption edge, the 
sensitivity curve for the photo; hic plate obtained 
in this way cannot be applied to*measurements of 
the relative intensities of ‘the L- and M-series of 
most elements. To obtain the sensitivity curve in 
this region, we have exposed plates to X-rays from 
different metals excited under conditions which can 
be discussed on the basis of the theory of X-ray. 
eager i ict the: Siagbabn. yi 
In a vacuum o © Sieg 

the four faces of RENE which were covered 
with sheets of iron, cobalt, nickel, and- , were 

ın succedsion by turning the’ anticathode 
from outside. The X-ray tube was run off a high. 
tension transformer with a rectifier under constant 
worlahg conditions, the effective value of the applied 
VOA Pang about 20 kv. The vacuum was 
maintained by a mercury vapour pump working 
continuously, To make our result as free as PRET 
from accidental errors, those whi ight 
arise from a variation of the electron emission of the 
filament or of the vacuum in the tube, a large number 
of photographs was taken on the same plate, the 
sequence of exposure of the faces of the. anticathode 


‘being varied. The blackening of the plate was 


measured by means of:a Moll microphotometer, and 
relative values of the maximum blackening for the 
Ka and Kg lines of the four elements were obtained, - 


,” In ordér to utilise the information contained in 


these measurements for comparing intensities, we 
have made use of the follo theoretical ression 
for the intensity of characteristic X-ray lines deduced 
by Rosseland (Phu. Mag., vol. 45, p. 65, 1923): 
À So p cNi Y AD, 
j e FLU Ve : 
where ¢ is the current through the tube, N the number 
of atoms per unit volume of the anticathode, } 
the e of the cathode rays in the anticathode, V 
the pula’ voltage, V, the critical voltage for the 
excitation of the Hne under consideration, ~» its 
frequency, and C a quantity which has the same value 


Vio. 
REY, I 


. for homolcgoue Tora of the spectra of different 


uation the value of / was 
n from Schonland’s results 
(Proc. Roy. Soc., 108, p. 187, 1925) on the E 
of Lon atomic number for varions voltages. though 
in the deduction of ‘Rosseland’s formula certain 
assumptions are made which are only fulfilled if the 
velocity of the cathode rays is large compared with 
the velocity ascribed to thé electrons in the atom,. 
this formula can be shown to account closely through- 
out the range of our measurements for the depend- 
ence of the intensity of X-ray hnes on the apphed 
voltage as determined by Wooten (Phys. Rev., 13, 
p. 71, 1919) and Unnewebr (Phys. . 22, P. 529, 
1923). It is therefore reasonable to expect that 
this formula will also hold with an approximation 
sufficient for our purpose as the variation of 
the intensity of X-ray lines with the-critical voltage 
and the other factors which d d on the element. 
On this assumption we obtained for a given photo- 
hic plate an in the spectro, & curve 

Get e A ache a function of wave-length. 
We were thus able to compare the intensities of the lines 
in the L-series of tungsten. For example, we found 


La: Ley: Lp, = 100: 10:33 


as the relative intensities ç nding to our 
imental conditions. ` Since the critical excitation 
tials for these Anes are not ase the same, the 
Telative intensities will depend on the apphed voltage, 


elements. 


Fi 
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Correcting for the difference in the critical potentials 
by means of Rosseland’s formula we obtain 

i La : Le: Lg, 100: 10:43. i 
as the intensity ratio to be expected for an applied 


voltage very large compared with the difference of 


the crıtical potentials. 
It is of interest tg compare this result with the 
intensity relations of optical spectra. For the lines 
wp-md of the alkalies, which have a formal analogy 
with the above ray lines, one would 
9:13:51 (100:11:55) Here the measurements in 
Utrecht have given results agreeing with the theary. 
Although there is a close resemblance, it seams that 
our values differ from this ratio by more than the 
imental error which we estimate at 5 per cent. 
Such a deviation is, however, not un ted, since 
the theoretical result is only strictly valid so long as 
the frequency difference of the lines is very small 
compared with their frequencies. While this condi- 
tion is fulfilled in the case of the doublets #p-md of 
the alkalies, we meet in our case with a frequency 
, difference of 15 per cent. which can scarcely be con- 
sidered to be smal. . 
We hope later to publish an account of the experi- 
mental details and of further measurements. 
Y. NISHINA. 
: B. B. Ray. 
Universitetets Institut for teoretisk Fymk, 
Copenhagen. à 





The Convection of Light by Moving Matter. 


IN the ph under the above title, ın NATURE 
of December 26, p. 948, a new question 18 put forward 
qure distinct from the discussion of Eimstein’s theory, 

ealt with in my unpublished letter of November 5, 
to which it refers. 

The writer of the note, having noticed that I do 
not belong to that multitude, who blindly follow 
Einstein, seems to conclude that I am of the Einstein- 
antagonist party, all of whom aim more or less to 
return to older ideas Even a scientist of well- 
deserved universal repute, such as Prof. Lenard in 
Berlin, in his polemic and anti-Einstein phiets, 
which have been reprinted many times, only pro 
older theories in a somewhat modified form. But 1s 
that generally existing conformity a valid excuse to 
attribute to me what as a matter of fact is only the 
impreesion of the writer of the note ? 

t obliges me to state emphatically that there is 
not the least essential connexion between the writings 
of all those Einstein-antagomsts and my papers. 
I challenge the writer to pomt out in my papers 
(C.R , vol. 175, 1922, p. 574, and Phtl. Mag., ee 6, 
vol. 49, 1925, p. 579) a single word which may.be 
interpreted as my advocating a return to older 
electromagnetic theory. 

According to the paragraph, my “ deduction is not 
entirely free from ambiguity, ın so far as equation (11) 
in bis earlier and more fundamental paper leads at 
once to the expression 4’,=o4+A(n’—m). .. . For 
A, which is a constant of integration, M. Menges 
puts (4-1) /n+dujdn’.” 

As to this, I can ey that neither the reasoning 
nor the formula is to found ın my papers. 

My equation is: 

du'a ate TA. 

dn’ no-n 
This 19 not given in NATURE. It is immediately 
obvious that the expression presented in NATURE as 


2 D. Coster and S. Goudsumt, Waterwsss , 19pp, 11, 1945, A. Sommerfeld, 
Anas, d. Phyt., 76, p. 284, 1985. 
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the solution of my equation is incorrect. For ıt may 
be written : 

A=” T 

~ nn’ Se, ite 
which, as a solution of my differential equation, is 
absurd. š 

“Within the scope of a letter, it is ġuite impossible 

to explain my new formule fully. I must refer the 
reader to my books “ Nouvelles vuea, Faraday- 


Maxwelliennes ” and its ‘‘ Supplément ” (Gauthier- 
Villars and Co., Pans, 1924). Jhore he may see that 
my mathematical deduction is quite from 
ambiguity and undoubtedly correct, and that it 
leads to the true solution of the question. He will 
find also that it is by no means by r ing to, but, on 
the contrary, by radical departing from older electro- 


magnetic theory, that my new results are obtained. 
My new formule and new insight in electromagnetism, 
confirmed by experiment, then leads to the result 
that Einstein’s theory is inadmissible. 
CHARLES L. R. E. MENGES. 
The Hague, 


December 30. 


M. MENGES seems to have misunderstood the drift 
of my notice, which was intended as a critical review, 
not an abstract, of his two published , without 
any direct reference to his unpubli elt 
letter at all. Iam not conscious of having attribu 
any views rT ing Einstein’s theories, ether for 
or against, to M. ges, whilst the references to 
Newtonian principles and the older electromagnetic 
theory followed naturally from the Phi. M ag. prer 
and its references to the books of Jeans an A. 
Lorentz. I added the reference to v. Laue’s paper 
for the sake of completeness, for it shows that the 

iments of Fizeau and Zeeman do not lead to 
the result that Einstein’s theory is inadmussible, as 
M. Menges states in his letter: 

The paragraph of which M. Menges complains is 
a criticism of his solution (12), not a reproduction 
of his method of deriving ıt from his equation (11), 
for he gives no details in his papers. If we write 
n’-n=s, u’_g—-H=y, n and » being constant para- 


meters, (11) reduces to dy/dx=y/x, which is the 
familar differential equation of a plane cil of 
straight lines throu origin. Its general integral 


18 y= Ax, where is the constant of integration ; 
I fail to see the absurdity of this well-known solution, 
for its verzfiication is immediate. The point of my 
criticism is that M. eS, eee G3) eh only a 
particular integral, obtainable of course by choosing 
a cular value of A; in the papers specifically 
erred to, M. Menges gives no cient reason why 
this particular integral should be selected rather than 
any other. It may well be that good-reasons are 
iven in his book, but I have not acceas to it 
y wording no doubt is liable to misconstruction : 
it would have been better to write: “ We can- obtain 
M. Menges’ solution (12) by putting for A the 

particular value (a —1)/4+du/dn’.” 

~ Tse WRITER OF THE NOTE. 





Mullet as an Enemy of the Oyster. 
Durc the past summer large numbeg of oysters 


-carrying larve were examined in the Plymouth 


laboratory, and in order not to,waste the larve, 
batches were thrown as food into an aquarium tank 
gputaining anemones, sea-cucumbers, small fishes, and 
other smaller marine animals. After throwing the 
larve into the tank, the animals being fed were 
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-watched, and it (ite found that a small school of 
small mullet chelo) ın the tank came rapidly 
iad e clouds of and greedily ate them up. 
These mullet soon became SOTANO to being fed 
on larval , and quickly appeared from remote 
portions of the tank when larvæ were thrown in. 
. The manner im which the mullet obtained the larval 
oysters from the water 1s remarkable for a fish. The 
fishes entered the cloud of oysters and while remain- 
ing ér practically still, very rapidly drew water 
in at the O-shaped mouth and expelled it out through 
the gill-slits, by using the walls of the oral cavi 
as a pomp: o action is an accentuation of the 
ordinary breathing mechanism. Obviously also the 
water ing into the mouth was sieved, as the cloud 
of larva in the water soon cleared on the advent of 
a number of the little fishes. 
i eee eg (‘' Marketable Marine Fishes,’”’ p. 335) 
records presenco of minute molluscs ın the 
stomachs of mullet, and Day (“ British Fishes,” i 229 
and 234) points out that there is “a filtering ap- 
panas in the pharynx which prevents large and 
substances from passing into the stomach, or 
sand from obtaimng access to the gills ” ; 
The mechanism which prevents sand from passing 
the gills is not unlikely used for filtering off plankton 
, such as oyster larvæ, -as food. It is the 
more probable that young mullet and to some extent 
older fishes are partially general plankton feeders, 
since Day also records the occurrence of minute 
Crustacea in the stomachs of mullet. 
Sınce mullet abound ın some of our estuaries where 
oyster beds occur, it is ly certain that those 
and also other small es take a toll on oyster 
larve, as Lebour (/.M.B.A., 12, 3, p. 464) has shown 
that young sprats may do. In a recent publication 
“The Story of the ig Auswalan Mussum 
agasins, ii, 1925) T. C Roughley states, withont, 
however, giving any details, that Australian mullet 
destroy o larve ;- thus it would appear that 
the mullet family in different parts of the world feed 
in a similar way. 
_ Although there can remain little doubt that young 
mullet dre enemies of oyster larve, the critical test 
would be derived from the examination of stomachs 
of fishes taken over or near an oyster bed in summer, 


and especially in the period p new moon 
Such material will, however, not be easy to obtain. 
J. H. ORTON. 
The Laboratory, 
The Hoe, Plymouth, 
December 24. 





Absorption and Resonance Radiation 
of Excited Helium. 


PASCHEN ın 1914 published results of experiments 
on absorption and resonance radiation in ro 
excited helium. A more extensive investigation 
being made of absorption in excited helium, and results 
have been obtained indicating absorption of the 
following lines: ° 


5875 3889 5016 6676 
4471 3187 3964 4921 
4026 3614 


It was observed that 3889 was very strongly 
absorbed, and it was decided to attempt to detect 
resohance radiation. Light from an intense capillary 
was focussed by means of paee along tho 
axis of the resonance tube. is served as a stro 
source of monochromatic radiation of wave-length 
3889 A.U. The resonance tube was focussed, end oh, 
on the slit of a quartz spectrograph adjusted with a 
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wide slit. A series of three photographs was then 
taken, namely : 

1. With the weakly excited resonance tube alone 
and the light from the capillary screened off. 

2. With the resonance faba as in the first exposure 
and the light from the capillary incident on the 
Tesonance tube. A 

3. Wıth the resonance tube off but the light from 
the capllary sull focussed as in the second ê. 

Examination of the plate showed a barely detectable 
trace of scattered light. Under tke infiuence of the 
monochromatic radiation from the capillary, a great 
increase of the mtenalty of the radiation of wave- 
length 3889 A.U. from the central portion of the reson- 
ance tube, on which the hght from the capillary was 
focussed, was observed. Since this was not due to 
scattered light, as was proved by the third „it 
must have due to resonance radiation from the 
weakly excited helium - 

This result appears to prove beyond doubt the 
possibility of obtaining resonance of the 3889 line in 
weakly excited helium. A more detailed account of 
the work will appear shortly, W H. McCurpy. 

Johns Hopkins University, $ 

Baltimore, Maryland, 
December 12. . 





Allotropy of Chromium. 


CHROMIUM prepared by a special method was found 
to have certain iar properties. This fact has led 
us to make an X-ray examination of the structure of 
this material, which has revealed the fact that this 
aperin oe ee oa 

ides a much smaller quantity of the normal body- 
centred cubic modification, the predominating struc- 
ture consisted of a form not previously described. 

The atoms are arranged on two hi lattices, 
and form a structure which is almost hexagonal close- 
packed, the axial ratio c/a being 1-625 instead of 
1-633, the ideal ratio for the close-packing of spheres. 
The distance between neighbouring atomic centres 
is 2-714 and 2- 05 A U. Below are tabulated the 

ings obtain: m the film and those calculated 
for a cture of the above type: 





P 
a 
P 
a 
a 
a 
a 
~a 
a 
a 





1 Ths with the (110 of the trod of 
corresponds ) spacmg bodty-can varkety 


Further work on this subject is in hand to deter- 
mine the conditions under which the two dllotropes 
are formed. : 

The X-ray examination was undertaken by us at 
the Physical. Laboratories of the Univermty of Man- 
chester, by the kindness of Prof. W. L. Bragg. 

A. oF BRADLEY. 
Research Ad aes t, 
Metropolitan-Vickers Electrical Co., Ltd., 
tafford Park, Manchester, December 18. 
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X-rays in Industry.* 


By Dr. G. W. C. Kave, OBE. 


eee are few more stimulating peges in the 


fogging of the main image on the photographic plate. 


history of scientific endeavour than those which | The effect may be troublesome enough, even with lesser 


record progress in the field of X-ray investigation and | thicknesses, to im 


application. . 

Physical research has spread itself over 6o octaves or 
more of electromagnetic waves which are now known to 
stretch without break from wireless waves 25 miles or 
more in length through heat waves, visible light waves, 


definition in the absence of suit- 
able precautions, but increases to such an extent with 
greater thicknesses as to render the method nugatory 
or nearly so. 

Many of the various applications of radiography to 
industry have come about owing to the fact that the 


ultra-violet waves, and X-rays to gamma-rays of wave- | method does not injure the specimen in any way. 
lengths of the order of a ten-thousand-milhonth of an | Further, it provides in many cases the only means, 


inch. In this gigantıc gamut of natural activity that 
group of radiations encroaching into and extending some 
thirteen 


octaves beyond the ultra-violet, and possessing 
wave-lengths ranging from about 5x 1076 to 5x10 


independent of human judgment, of detecting eai 
defects in a material or of scrutinising in a structure or 
sealed enclosure the disposition of component parts 
which are hidden from view. Incidentally, the mere 


cm., is now generally styled X-rays. Of these thirteen | existence of the method is not without its moral value 
octaves , ten are extremely absorbable, but the remaining | as regards workmanship. Radiography is, of course, 


three 
matter which made Rontgen’s discovery so 


and monumental when it was announced exactly thirty The X-rays found 
If we include the gamma-rays of radium, | until the invention of the Coolidge tu 


years ago. 
this gives us a total of nearly six octaves of radiation 
with which the science of medical and technical 
radiology of the present day does its work. 

The differential absorption of X-rays by matter of 


possess those remarkable powers of penetrating | inoperable in those cases where the shape of the object 


ition of X-ray tube and film. 
ittle effective scope in industry 
a which per- 
mitted the utilisation of high’ voltages with standardised 
procedure. ience differs as to the sensitiveness of 
the method, but, depending on the area of the inclusion, 
probably a variation in density equivalent to 2 to 5 


prevents the right dis 


different densities (which makes the work of the medical | per cent. of the thickness is necessary to be detected on 
radiologist possible), and the diffraction of X-rays, are | the photographic plate. These figures require to be 


henomena which have been turned to account in the 
mdustries and arts in a diversity of directions. At the 
outset mention should be made of the dangers arising 
from X-rays. These are well known and have caused 
many casualties in the past. They can, however, be 
wholly avoided by common-sens¢ protective measures 


which consist in the main of in lead sheet or 
the lke, properly disposed and ciently thick, 
between the X-ray tube and the operator. The reports 


of the X-ray and Radium Protection Committee should 
be consulted for details by which complete safeguards 
can be secured. 

RADIOGRAPHY. 

One other practical precaution arises in industrial ~ 
radiography, and that is the necessity for account 
of the scattering of the X-rays. Three things may 
happen to a beam of X-rays when it passes ha 
material. Part of it emerges undisturbed and undevi- 
ated, and outlines the shadow ‘picture on the photo- 

graphic plate. Part of it is absorbed with the liberation 

of characteristic X-rays and electrons. The rest is 
scattered or dispersed, which is equivalent to stating 
that, while the rays are not altered in quality or but 
slightly so, a considerable proportion of them have their 
direction altered to a greater or less extent. In some 
cases it is estimated that, of the energy received at a 
point well within or beyond a mass of material, the 
fraction arriving by devious routes may be equal to or 
several times greater than that by the direct route. 
This proportion may be lessened by narrowing the width 
of the beam of incident rays, but the size of the aperture 
is usually prescribed by the size of the object and, in 
general, the X-ray beam does npt approximate to a 
pencil. Scattering thus produces a sort of halation or 

$ From a pubho lecture delrvered at the Unrveruty of Leeds, November 30. 
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increased for fluoroscopy, but much depends on the 
"luminosity and on the visual acuity’ of the observer. 
Definition is, of course, dependent, among other things, 
on the size of the focal spot in the X-ray tube. lf a 
body has tapering edges, this will normally result in 
a nebulous radiographic outline. Exposures naturally 
depend on the conditions, and may vary from a few 
seconds to an hour or more. Stereoscopic radiography 
is sometimes useful in estimating depth. 

If the-intrinsic value of a specimen is low, or 
if “mass inspection” is contemplated, then visual 

ion with a fluorescent screen is the only practical 
policy. It is not always satisfactory, but the more 
expensive and protracted process of photography has 
to be justified by the value of the s en, or the 
importance of the job for which it is intended, or the 
desirability of co ing the fluoroscopic diagnosis by 
a permanent record. For some industrial purposes 
Dauvillier employs an exploring ionisation chamber 
filled with xenon, the ionisation currents being readily 
measured by a galvanometer. 

The shape of the specimen may be such as to emphasise 
the evils of scattered radiation. If the object is con- 
tinuous, with one side flat, there is no difficulty; for the 
a aide can be brought into clése contact with the 

hic plate. the same end can be achieved 

ies of regular shape, such as cylinders or 

by resting them in closely fitting solid metal 
with flat bases. If the body is irregular 

in ae ee may be done hy filling up 
pockets or hollo wax or plasticene and placing 
a “ mask ” of lead or lead powder sound the specimen. 
With hollow bodies a film may sometimes be placed 
fhside and sprung against the interior face, though 
parallax is often exaggerated. In all cases the 


e 
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photographic plate or film should’ be backed and 
framed with lead foil. 

It should be realised that, while X-rays have proved 
of considerable value in many directions, their use in 
radiographing steel is limited at present. While both 
in Great Britain and America X-rays have been 
detected photographically after passing through 4 inches 
of steel, the result has little or no practical value. The 
present practicable limit is more nearly 2 inches for 
photography and less than half an inch for fluoroscopy. 
Incidentally, the corresponding limit for solid masonry 
is about a foot. í 
` The quality or mean wave-length of the X-rays used 
d ds on the, requirements. For very transparent 
objects X-rays excited by fifty thousand volts or less 
may suffice. For the more opaque materials we require 
rays excited by up to 200,000 volts, which is as near 
to the present upper limit as any present-day X-ray 
tube wil stand. Approximately double this voltage 
will be required to test so much as 6 inches of steel. 
The electrical meer can, of course, generate such 
voltages, but an X-ray tube has yet to be designed 
which is capable of turning them to account. The 
task is not proving easy of solution, and the fact has a 
bearing on the possible extension of radiometallography 
to heavy engineeriig. With such high voltages the 
scattering eftect may be somewhat reduced, and the 
attendant dangers could doubtless be countered if the 
Tesults warrantēd the expense. 

Within its limitations, however, radiography is very 
sensitive ; for example, fine tool or mould marks and 
similar surface irregularities are frequently displayed in 
radiographs. Blowholes in castings show up as light 
spots. Cracks are occasionally revealed, though, if they 
are filled with material of density not very different 
from its surroundings, or if the cracks are fine or tortu- 
ous cracks), the method normally fails. A 
negative result does not, in fact, afford a positive 


answer. Inclusions of sand, etc., are registered as. 


cloudy, indefinite areas. The method has beén proved 
to be of value in suitable cases for checking up steel 
castings and so preventing the machining of defective 
castings. 

_ If the specimen is of area, such as a turbine 
disc, to radiograph the whole disc is a costly and pro- 
tracted operation which has, however, on occasion been 
carried out in its entirety in Great Britain. But normally 
in such cases the X-ray method would be used only 
when the material is already under suspicion by the 
use of other tests. 

X-ray photography of steel welds has been used 
successfully for thicknesses up to about 1 inch. Weld- 
ing is discredited for some purposes, for it is easy to 
scamp such work, put the X-rays are a somewhat 
severe critic in displaying blisters, blowholes, and lack 


of bonding. Skilled experience can usually say. 


whether any imperfections indicated in the radiograph 
are sufficiently serious to disqualify a weld for its 
purpose. The method will not, however, indicate a 
common defttct of welding—the burning of the adjacent 
metal. - 

The X-rays hav® become a useful adjunct in the 
photography of a variety of subjects in the laborato 
and in the industries. The manufacturers of electri 
insulators—ebonite, built-up mica, fibre, paper—find 
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the X-rays useful for detecting the presence of metallic 
particles, particularly if a high-grade product is desired. 
Fibre is frequently made from pul and so may 
contain foreign metallic matter. Feminme labour has 
been occasionally responsible for’ the presence of 
hairpins inthe finished product. - f 

The centrality of the core of a heavily insulated 
electric cable can be tested by this means. In such a 
case as this, to secure both a sharp outline of the 
opaque core as well as clear detail 6f the more trans- 
ee a os Ge 

at a high exciting voltage an y at a low: 
Pees Tie ends of steel balls intended for 
ball ings; the differentiation of lead-glass from 
soda-glass stems of clinical thermometers—now a 
routine test at the National Physical Laboratory—the 
centrality of the cores of golf balls ; the test of the fit 
of a new shoe on the foot as now met with in many 
shoe shops; the nature of certain defects in artificial 
teeth; the proportion of ash in samples of coal, are 
among recent examples of the use of the method. 

Aircraft materials afford scope for the X-rays as a 
testing agent. Aluminium alloys are very transparent, 
and so lend themselves to le de se while if steel is 
used, its greater trustworthiness 1s offset by the necessity - 
of keeping the weight down. The main difficulty, m 
fact, with aircraft components is usually their shape 
rather than their thickness. Timber offers no difficulty, 
of course, and the use of X-rays in this connexion, more 
particularly as regards aeroplane parts, was demon- 
strated during the War. i 

If a material is very transparent, its opacity may 
sometimes be increased much as a medical radiologist 
uses bismuth meals to watch processes in the alimentary 
canal, For example, the Dunlop Research Laboratory, 
by previously impregnating selected canvas threads 
with lead chromate, was able to test whether the 
stretch during the successive processes of manufacture 
of a tyre was within the limits tolerated by the yarn. 
Similarly, if it is desired to watch the behaviour of 
glued joints or splices while under stress, the radio- 
graphy is facilitated if a little lead salt is added to the 

lue. 

: X-ray photography is at times particularly useful for 
displaying the construction of apparatus, the interior 
of which is hidden from view by thin metal or other 
opaque container. Among examples which may be 
cited are the counting of the turns of wire in a cdil 
heavily covered with insulation ; the details of the design 
of o e vacuum pumps and radio valves; 
interior detail of opal-glass electric lamps ; the con- 
struction of selenium cells; the internal diameter -of 
metallic tubing; and the interior construction and 
accuracy of assembly of explosive devices—this last by 
the Research Department at Woolwich Arsenal. 

In quite another direction radi hs recently taken 
in Chicago of Egyptian and Peruvian mummies showed 
that rickets, bony tumours, pyorrhoea, caries of the 
teeth, were common conditions of disease, as nowadays. 
It was further found possible to gather something 
definite about the agè and sex, and the nature of any 
injuries received. recent attempt to X-ray the 
mummy of Tutankhamen was nullified mainly by the 
heavy gold “ armouring ” of the body. 

Finally, one other application of radiography may be 


t 
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referred to. As is well known, the forging of valuable 
pictures and antiques has always been a flourishing 


industry. One estimate puts the number of Rem- 


brandts in existence at four to five thousand, yet, so far 
as is known, Rembrandt oe about 7oo in his 
lifetime. We know that Sheraton had a little shop 
and did most of his work himself with only occasional 
help from a few artisans, but the amount of 
Sheraton furniture in existence belies the truth of 
this, 

The X-rays have shown that they can sometimes 
usefully supplement the tests which are commonly 
resorted to for detecting fraud in old Masters and 
antiques. A radiograph will sometimes reveal con- 
structional or other detail sadly out of tune with the 
reputed period. In the case of pictures or’ panels, the 
X-rays may give instructive information on the pig- 
ments which, in general, are more opaque in old saat 
than in new, on the priming, which is commonly more 
opaque In new pictures in old, and on the canvas, 
wood, or other surface painted on. Thus it happens 
that in the case of an old painting the X-rays can some- 
times be employed as a means of detecting alterations 
or restorations or of identifying a modern fake. 

Radiography could similarly be used to establish the 
identity of originals of modern pictures or els, 
forgers of which are therefore not prevented from 
simulating closely the canvas, wood, and pigments. 
But in a radiograph the fine details of the canvas, or of 
grain and knots in the case of wood, are so characteristic 
as to be impossible of exact copying. If such records 
were normally taken, the method would ‘also be of 
service in differentiating between the original and the 
copies painted by the artist himself. Furthermore, 
tentative detail ultimately painted out is sometimes 
revealed in the original painting which naturally is not 
repeated in the copies. 


X-RAY DIFFRACTION 


From Laue’s momentous discovery in rgr2 of the 
diffraction of X-rays, the science of X-ray spectrometry 
has grown to great proportions. The main develop- 
ments deal with emission and absorption spectra, with 
crystal analysis and with the structure of atoms. 
Naturally, with the growth of the subject, special 
apparatus and technique have been developed. 

optical spectra the number of lines peculiar to an 
element are frequently numerous and their numerical 
relations complicated. X-ray spectra, on the contrary, 
are SOE for their simplicity, the number of lines 
characterising an element being relatively few, readily 
le, and measurable with a ee not 

inferior to that which obtains in o 
Moseley’s great discovery in 1913 E aoe a simple 
proportionality between the atomic number of an 
element and the square root of the frequency of a 
characteristic radiation or of an absorption limit. 
Moseley’s law holds for all the known elements, and so it 
is possible to interpret new spectral lines with ease. 
It was by -X-ray spectrometry that the element 
hafnium was discovered in 1923; and only recently 
Nonnack and Tacke announced the discovery by X-ray 
analysis of two new elements which they called masur- 
ium and rhenium. Thus 89 out,of ga elements are 
now known, and the spectral lines of the missing 
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three elements (Nos. 61, 85, 87) are predictable with 
certainty. - 

X-ray absorption spectra are very simply obtained 
by passing a pencil of X-rays through a sample of the 
matter and examining the transmitted beam by a 
crystal meter. The X-rays should be excited 
by a suitably high voltage. It is best to have the 
substance in finely powdered form deposited on, say, 
paper. Very little material will suffice if the absorbing 
screen is placed at the slit of the “ collimator.” Solu- 
tions can also be tested, though not so readily. The 
method is specially applicable to all elements with a 
strong K absorption band, t.e. the iron and 
heavier elements. For the elements „of high atomic 
number the L band is also convenient. In the case of 
mixtures of adjacent elements the several absorption 
bands may tend to obscure one another, and for this 
reason the method excels in detecting traces of heavy 
elements in light elements. 

Emission spectra are conveniently excited by mount- 
ing the material on the face of the of an X-ray 
bulb and applying a suitably high voltage. In such 
spectra every element present is recorded with an 
intensity which depends only on its concentration and is 
independent of the presence of any other elements with 
which it may be mixed or combined. Such intensities 
are measured with a microphotometer. The method 
thus enjoys great advantages over optical py. 
The test is a very sensitive one and, although not 
suitable for the very light elements, has found com- 
mercial application in analysis of the platinum group 
of metals and the rare earths. An alternative method, 
though not so effective, is to bombard the test material 
with X-rays, as in Barkla’s original method of exciting 
characteristic X-rays. This can be readily made the 
basis of a method for analysing mineral salts. 

The aim of X-ray crystal analysis is to determine the 
grouping of the atoms and molecules in the crystal unit, 
and so to account for the properties of the crystal. 
There are three main experimental methods : 

(a) Laue’s method, in which a narrow pencil of 
heterogeneous rays is passed through a single crystal. 

(b) The Hull-Debye-Scherrer method, where homo- 
geneous rays are passed through a thin rod of crystalline 
powder. 

c) The Bragg spectrometer method, in which a “slit” 
of homogeneous rays is reflected from a single crystal. 

Many variations in the technique of these methods 
have been developed, some of which are becoming of 
industrial importance. For example, the Laue method 
may be arranged to test the general orientation or 
symmetry of crystal aggregates, in which case homo- 
geneous rays are advantageous. The Bragg method is 
also applicable to a conglomeratiop of minute crystals. 
In many of these methods the specimen is kept in con- 
tinual rotation or oscillation (de Broglie). 

Our knowledge of the atomic structure of the solid 
state of matter owes more to X-ray analysis than to 
any other means. For example, most chemical ele- 
ments, including solidified gases, have be@n shown to 
crystallise i in the cubic or hexagonal system. Already 
nearly half the elements have been &kamined, including 
pore allotropes which can arrange themselves in more 

one kind of space lattice. As regards alloys— 
solid solutions and intermetallic compounds—the 
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X-rays have thrown light on and tested the truth of the 
existence of the several phases of steel and other alloys 
which metall had differentiated by other means. 
The method has also indicated the atomic features 
which go hand in hand with ductility, hardness, etc. It 
has also been shown that in a solid solution of two 
elements the replacement of one atom by another is 
effected by substitution in and distortion of the lattice 
and not by interstitial insertion (Owen and Preston 
at the National Physical Laboratory). Other points 
which have been worked on are the effect of annealing, 
tem , Tolling, or other working ; the mechanism 
of deformation and slip in metals; and the general 
shapes and sizes,of atomic domains. 

By the use of X-rays Sir William Bragg has shown 
that a diamond has an atomic bonding perfect in its 

symmetry and so intense hardness. On the 
other hand, graphite fale variety of carbon) with 
unsymmetrical atomic linking, with weak linking and 
dala separation between cleavage planes, is a good 
bricant. So-called amorphous carbon is found to 
consist of minute graphite crystals. The of 
annealed tungsten lamp filaments is explained by the 
gradual transformation to a number of single crystals 
of large dimensions. 

The X-rays have demonstrated that almost every 
solid substance in Nature shows crystalline form, 
including such apparently amorphous materials as 
rubber, cellulose, soap, leather, bamboo, and talc. 
Müller and Shearer have shown that the fatty acids 
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give characteristic spectra which enable them to be 
identified in mixtures. This work was done at the 
Davy Faraday Laboratory where, under Sir William 
Bragg’s guidance, the structures of many organic and 
inorganic crystals have been elucidated. Colloidal 
metals are shown to be made up of minute yet perfect 
crystals so small that they contain only a few score 
atoms. The molecular arrangement#in thin metal and 
liquid films have been ascertained. In gold leaf, for 


‘example, the cubic crystals are fotnd to have their 


cube faces parallel to the sheet. The Laue method has 
been used at the National Physical Laborato ae 
ascertain the crystal axes of jewel bearings. 

the last few months Dauvillier and Shaxby ie 
ascertained the structure of pearls and shown that the 
Laue method, using homogeneous rays, affords a 
trustworthy and valuable criterion between the true 
natural and the cultivated Japanese pearl, con- 
sisting of a thin y covering on a sphere of mother- . 
of-pearl as a nucleus. 

These are but a few of many examples which indicate 
that the several processes of X-ray py are not 
only a valuable scientific tool for the physicist, but also 
that they are destined to play an important rôle in many 
industrial processes of rhe future. There are grounds 
for hoping that light may be thrown on the mechanism 
of such properties as magnetism, electrical and thermal 
conductivity, contact and thermal electromotive forces, 
dielectric capacity, fluorescence, the various types of 
elasticity, cohesion, diffusion, adsorption, etc. 


Mineral Industries of the United States during the War. 


HE mimeral resources of the United States are of 
primary importance, for in 1915 that country 
produced 40 per cent. of the world’s ou of coal, 
40 per cent. of its iron ore, 32 per cent. of its lead and 
Bie 6s oe one of its copper, and 66 per cent. of its 
eum. Since then, some of these proportions have 
Increased. The data for the history of the mineral 
development of the United States during the War 
have now been issued in seven thick volumes} which 
-contain for each year the full record of the United 
States output of all important economic minerals, with 
shorter accounts of the contributions of other countries. 
The volumes consist mainly of compilations of mineral 
statistics accompanied by the statement of such go 
logical and economic facts as are necessary to thei 
interpretation. In each volume some chapters, in 
addition to the annual statistics and record of the 
year’s development, contain a general review of the 
subject with reference to the current: literature and 
geological descriptions of the chief mining fields. These 
S Die chaptess include those on chromite by 
on graphite, with interesting accounts of 

We ae aC a Media by H. G. Fer- 
guson, on molybdenum by F. L. Hess, on potash by 
W. B. Hicks, on American utilisation of peat by C. C. 
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Osbon, and on quicksilver by F. L. Ransome. In-view 
of the importance and variety of the American yields, 
the especially important sections are those dealing 
with coal, petroleum, and the five metals which are so 
closely associated that they are recorded together— 
gold, silver, lead, copper, and zinc. 

We find in these volumes, in addition to the record 
of the normal development of the mining industry, an 
account of the more sensational temporary effects of 
the War, which were often bewilderingly unexpected 
and contrary. Prices rose and fell in a manner that 
was at the time inexplicable, and in some cases is still 
obscure. The answer may be simple, though not 
obvious at the time ; thus, although cadmium is more 
expensive than tin it was used in solders as a substitute, 
so that tin ht be reserved for purposes for which it 
was indi le. Some of the uses to which cadmium 
was put are still unrevealed, and Mr. Siebenthal, the 
author of the chapters on that metal, reports that a 
German firm in 1913 advertised for the purchase of 
unlimited supplies, and refused to answer mquiries as 
to the purpose for which it was wanted. It was 
certainly used in Germany during the War as a sub- 
stitute for tm, but other uses by the belligerents on 
both sides have not yet been revealed. 

The War, by its increased demands for metals, 
helped some branches of mining, but ham others ; 
thus the unlucky antimony mmers of China, who pro- 
duce the bulk of the world’s supply, suffered both from 
the fall in price of their product and from the rise in 
the price of silver, which added to their working costs. 

e case of some metals a fall in prices appeared to 
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e production. This anomaly is now 

by the feverish prospecting in consequence of the sudden 
increase in the demand. Thus in the zinc fields of 
Oklahoma it is egtimated that ten years prospecting 
work was done in two years; and ore had to be pro- 
duced and sold at any cost to y the expensive 
development work, and thus the mines had to empty 
their reserves d the subsequent slump in prices. 
The anxiety as to the shortage of molybdenum in the 
early part of the War was y allayed by the United 
States, where it was known to occur m many districts ; 

the chief producer had been Arizona, but the demand 
was satisfied by the viddi from the colossal deposits 


of fractured granite ee ee 
molybdenite at oe aes ountain near Leadville, 
Colorado. 


In spite of the War troubles, many of the American 
T fields continued their normal progress. Thus 
dfields of California, in spite of seventy years of 
production, still have mines working in five of the 
counties along the great Mother Lode; in 1918 they 
yielded no is than 1,015,509 short tons of gold ore of a 
value of 4,334,061 dollars, or an average of 4:268 dollars 
per ton. The total yield was smaller owing to the War 
conditions and not to the exhaustion of the ore, and 
some of the mines that closed down are expected to 
reopen when costs become normal. The placer mines 
of California are worked successfully both by hydraulic 
sluicing and , and it would be of interest if 
the yield per cubic yard and costs of working were 
stated. For Alaska these are given, showing 
that the dredges are working there at the high cost of 
about as. 6d. per cubic yard; the amount fell owing to 
the higher costs. Of the Alaskan placers 574 of them 
were at work during the summer and 153 in the winter; 
but the lode mining is e Sage in 1918 yielded 
ag per cent. of the output. e great Homestake 
Lode of South Dakota, famous for the large scale of 
its operations, has still vast reserves of ore. Between 
1875 and 1918 it has yielded 160 milion dollars of 
gold with a profit of 4r million dollars. The output of 
ore in 1918 was 1,628,000 tons, but the dividends, 
owing to higher costs, fell one and a half million 
dollars. 

The United States still maintains its supremacy in 
copper production, and on opening these volumes it is 
natural to turn at once to the sections which show the 
conditions at the Calumet and Hecla Mines of Lake 
Superior. They work three “ lodes,” as they are called 
to satisfy American mining law. The famous con- 
glomerate which was the most remarkable ore from this 
field is nearly exhausted ; the working of the amygda- 
loids is increasing, and the mines obtained 67 ion 
pounds of copper ae a year 1918, at a total cost 
of 21-65 cents per lb e prolific field of Butte, which, 
mainly from one mine, the Anaconda, for years supplied 
60 per cent. of the world’s output of copper, has had 
R oe ee reps ore ne 1o ta 

Sakon of large bodies of low-grade ore in the 
estern States; but the yield from Butte in 

Tot was still more than 313 million lb. of copper ore 
worth nearly 80 million dollars, in spite of the fall in 
price of the metal from the previous year. An 
especially interesting developmeat announced is the 
reopening of the lower levels of the famous Comstock 
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Lode in Nevada. Their closing thirty years ago by 
floods of superheated water is one of the best known 
and most instructive tragedies in the history of mining. 
The water has now been lowered: by electric pumps 
through the Sutro Tunnel, world famous for its evidence 
as to the geology of the Comstock Lode ; and good ore 
has been worked at 2900 ft., and some ore found at the 
depth of 3100 ft. 

Tin remains the one metal in which the Uhited States 
output is practically negligible. In a in spite of 
the search for tin stimulated by its high price, the 
output amounted only to 69 short tons, mostly yielded 
by the gravels of Alaska with a little from South 
Dakota and Carolina. The report on tin is illustrated 
by one of the many interesting maps showing the dis- 
tribution of miming through the world; but this map 
appears to suggest that the Australian output of tin is 
in New South Wales, and the figure should have been 
over Tasmania. 

Amongst the non-metallic materials, the normal 
development has continued the remarkable increase in 
American cement production, which is now nearly all 
of Portland cement. A peat industry has been estab- 
lished in recent years ; its delay was no doubt due to 
the abundance of coal. The peat deposits of the 
United States are widespread through the north-eastern 
and north-central States from Minnesota to Maine, and 
the oft-expressed belief that peat cannot be formed in 
the cs is contradicted by the large supplies known 
in Florida and beside the Gulf of Mexico. The bulk 
of the peat in the United States would appear to be a 
result of glacial conditions, and it is attributed to 
accumulation in the lakes, pools, and marshes left by 
the last glaciation. Peat is used mainly in the States 
for the manufacture of bacterial fertilisers, and as litter 
owing to its power of absorbing stable fluids ; but in 
1918, owing to the higher price of coal and difficulties 
of transport, it was used as fuel for the first time on an 
important scale in of the United States. 

- One of the most teresting developments of the non- 
metallic minerals during the War was that of potash. 
The agriculture of the eastern States of America was 
largely dependent on German supplies, and on their 
complete stoppage desperate efforts were made to 
utilise the | sources. It was found, however, that 
potash is not so indispensable as had been thought 
and the view has since been expressed that the American 
farmers’ faith in potash was a delusion inspired by the 
persuasive salesmen of the German Potash Syndicate. 
The urgent supplies of American potash were yielded 
by the Salt Lakes of western Nebraska; but it is 
recognised’ that they cannot be worked at pi nado 
e The development of Searles Lake in 

been watched in Great Britain with ecial 
interest ; but the up to 1918 are of contmued 
disappointments < o to technical and legal diffi- 
culties, which, it is said, are at length overcome and 
ultimate success there is anticipated. Some American 
igneous rocks contain huge quantities of potash silicates, 
but it seems doubtful whether they can’ be worked 
profitably in competition with the German es. 
The volume for 1918 enumerates many patents for the 
extraction of potassium from silicates ; but these are 
not now regarded as hopeful, as the fall in price after 
the renewal of supplies fram Germany led to a collapse 
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in American production, and the closing of most of the 
potash mines. ; $ 

- Coal is dealt with at great length for each year, and 
the report condemns what it describes as the utterly 
wasteful methods of American coal mining. The 
chapters on petreleum record the intense activity of the 
period under review, which afterwards had a disastrous 
effect on the American industry. The efforts. of 1918 
are now ancient history in the swiftly changing con- 
ditions of the mineral oil industry, and it is interesting 
to read the predictions of 1918 with the information of 
six years later. It is remarked with satisfaction that 
the oil yield had been maintained in spite of the 
inherent difficulty of finding new pools, and it is sug- 
gested that California, after six years production at its 
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peak, must be prepared for a decline. The great 
success of the year 1918, in consequence of the active 
drilling, was in Texas; but that achievement was soon 

by the enormous increase from California, 
which produced a revolution in the American oil trade. 
In the report on 1915-16, confidence was expressed in 
the quick development of the oil shale of Colorado, but 
apparently nothing is said about thAt material in the 
later volumes, and the American output of shale oil was 
only begun in subsequent years. 

By their wealth of compressed information and by 
the varied interest of the problems elucidated, these 
reports maintain the high standard which has made the 
series one of the chief works of reference in the history 
of the mineral industries of the world. J. W.G. 





Solar Eclipses and the Eclipse of January 14, 1926. 


a ee eag striking character of total eclipses 

of the sun na y predisposes astronomers 
to their study. Eclipses have revealed a remarkable 
feature in the movement of the moon, and successive 
observations are year by year increasing our knowledge 
of the sun’s surface and surroundings. In the eighteenth 
century Halley, from the study of records of early 
eclipses, inferred a secular acceleration in the moon’s 
motion. Twenty years ago Cowell confirmed this, and 
discovered a small secular acceleration of the sun’s 
motion. His results have been further verified and 
amplified by Fotheringham. It has been shown by 
Taylor and Jeffreys that these results can be quantita- 
tively explained by a slowing of the earth’s rotation 
caused by the friction of the tides in certain shallow 
and constricted seas. 

The observations of eclipses in the earlier part of 
the nineteenth century showed that the corona as well 
as the prominences belonged to the sun itself, and 
that it was not a halo produced in some way by the 
earth’s atmosphere. The eclipse of 1868 led to the 
simultaneous discovery by Janssen and Lockyer of a 
method of observing prominences without an eclipse, 
and was a first stage towards the development of the 
spectro-heliograph. At the eclipse of 1870 Young, 
watching the diminishing crescent of the sun through 
hig spectroscope, observed the reversal of the dark 
lines of the spectrum at the moment the eclipse 
became total. The existence of a green line in the 

ectrum of the corona near the iron line 1474K was 

discovered. In course of time it was found that 
this line could not be attributed to any known element, 
and the name coronium was given to the’ substance 
from which it emanated. 

Since this time the most important observations at 
eclipses have been made by photography. They have 
confirmed the fact, already shown by drawings, that 
the form of the corona in sympathy with the 
well-known cycle of the sun’s activity shown by spots 
and prominences. But the main purpose of modern 
eclipse observations has been the elucidation by means 
of the spectroscopg of the nature of the sun’s surface 
and of the corona. One important exception is the 
verification of the bending of a star’s light in passing 
through the sun’s gravitational field, predicted by 
Einstein. British observers, taking advantage of the 
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neighbourhood of seven bright stars in the eclipse of 
rọrọ, found that these stars showed, severally, dis- 
placements in accordance with the generalised theory 
of relativity. The result was confirmed in a more 
statistical nianner by the American astronomers at 
the eclipse of 1922. 

A great advance in the study of the constitution of 
the sun’s surface as revealed at the instant at which 
the eclipse becomes total was made by Lockyer and 
Fowler in 1893. They found that the “flash” 
spectrum, as it is called, was not a mere reversal of 

_the solar spectrum, but that many lines were “ en- 
hanced ” in brightness, corresponding to differences 
found in the laboratory between spectra of the same 
substance obtained from an arc and from a spark. 
They amplified this by observations at the eclipse of 
1898, and the striking differences between the “ flash ” 
spectrum and the permanent spectrum have been 
verified over a greater range of spectrum and in more 
detail at subsequent eclipses. These differences are 
now known to arise from ionisation of the elements, 
and Saha has shown what light they throw on the 
pressure and temperature at different levels above the 
sun’s photosphere. In this connexion, the accurate 
determination of the heights above the photosphere 
which different elements attain is of importance. 
These heights have been determined from the lengths 
of the arcs of the “flash ” spectra obtained by the 
use of an objective prism, but further research is 
needed. * : 

These partially solved problems, combined with the 
desire to witness a very striking phenomenon, attracted 
a large number of astronomers from different countries 
to o e the eclipse of January 14, 1926. The 
track ran from the east coast of Africa across Sumatra 
to the Philippines (Fig. 1), and the maximum duration 
of the total phase was a little more than four minutes. 
An Italian expedition, under Dr. Horn d’Arturo, went 
to Somaliland. The British, French, German, Dutch, 
Australian, and several American itions chose 
sites in Sumatra, generally near B en on the west 
coast, or the more readily accessible Palembang on 
the east coast. The telegraphic reports show different 
degrees of good fortune in the weather. The distribu- 
tion of observers ensured good photographs of the 
corona. This is satisfactory, as in view of the relation- 


JANUARY 23, 1926] 











ship between the form of the corona and the phase of 


the solar cycle it is desirable that such photographs 
should be secured at all the rare opportunities furnished 
by eclipses. It would seem that cirrus cloud has 
piobaniy interfered with the further verification of the 

instein deflexion of light. To some this observation 
may appear a work of supererogation, but as an 


experimental problem it is very attractive, as by. the . 


photography of a field of stars a few degrees from the 
sun as well as thaf*of the eclipsed sun, the agreement 
with theory can be more closely verified. 

The British expedition near Benkulen was fortunate 
in weather and carried out its programme completely, 
but it is impossible as yet to say what results were 
obtained. The observers attempted to obtain spectra 
of the “ flash’? and the corona so far as possible in 
the infra-red and ultra-violet parts of the spectrum, 
where further exploration is required. One of their 
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pan could be applied for-from the Government 
rant Committee of the Royal Society. When this 
was assured they had. to decide upon the most suitable 
site in consultation with the Meteorological Office and 
the Admiralty. Their next task was to settle in detail 
the programme of observations, and to set about 
securing the best available instruments. They obtained 
a number of cœælostats from the Eclipse Committee, 
and borrowed other insttuments from all sources. 
The Edi h Observatory lent a 4-inch lens of 
40-ft. focus, formerly used by Dr. Copeland with a 
long iron’ trellis-work tube which could be taken to 
pieces and put together on the spot. The Royal Irish 
Academy lent a 4-inch lens of 20-ft. focus, and for a 
tube they adapted one made in sections and used by 
Greenwich observers in 1919. The Solar Physics 
Observatory at Cambridge lent two spectroscopes (one 
flint and one quartz) given to the Observatory by 
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Fra. 1.—The track of the solar echpee of January 14, 1936, 


aims was to obtain the relative intensity of different 
lines of the spectrum of the chromosphere. In 
particular they wished to compare the intensities of 
two calcium lines in the extreme infra-red with H and 
K, as Prof. E. A. Milne had pointed out the special 
value of this observation in the determination of the 
degree of ionisation near the sun’s surface. Photo- 
«graphs of the corona and of its spectrum, and the 
precise determination of the beginning and end of 
totality from the appearance of the “flash” lines, 
were also included in their programme. 

To show what is involved in the observation of an 
eclipse, a more detailed account may be given of the 
British Expedition. In ror4 the Joint Permanent 
Eclipse Committee of the Royal and R Astro- 
nomical Societies decided that an ition should 
if possible be sent to observe the eclipse of January 
<4 last, and it also prescribed the general lines of the 
research to be carried out. The Committee invited 
two of its number, Col. Stratton and. Mr. Davidson, 

«to undertake the task. These gentlemen had then 
:o frame provisional estimates of*the cost, so that a 
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Col. Hills and used in several previous eclipses. In 
addition several prisms and speculum mirrors were 
collected. Other instruments, including a cinemato- 
graph, were bought by Mr. Barton, who arranged to 
go with the expedition as a volunteer to determine 
the precise instants of the commencements and end 
of totality. A wireless installation was kindly lent 
by Messrs. Burndept, Ltd., for the reception of time 
i , and a recording chronometer by M. Dittisheim, 

e various instruments were then set up and got 
into approximate adjustment. Clocks were cleaned 
and ired, mirrors silvered,*and photographic 
plates and chemicals obtained. Observing huts of 
light wooden frames covered by waterproof canvas 
were constructed, the instruments and baggage were 
carefully packed and despatched to Liverpool for 
conveyance to Sumatra, the Blue Funnel Line kindly 
accepting this four tons as passengers luggage without 
extra charge. ° 

The three observers sailed from Liverpool on 
Nevember 7, and reached Benkulen, via Singapore 
and Palembang, safely with -their instruments on 
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December 14, just a month before the eclipse. They 
thus had sufficient, but not too much, time to get 
their instruments erected and adjusted. They were 
joined later by Dr. Aston and Col. J. Waley Cohen, 
who combined a view of the eclipse with service to 
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After the eclipse the plates must be develgped, brought 
home and measured before thè value of the results of 
half a years work can be assessed. The observation 
of eclipses is expensive in time and money. The 
retum on the outlay has been hitherto highly satis- 


the party in the manipulation of their half-dozen ay, and we may expect that equal success will 
instruments dumng the four minutes of totality. | attend the latest expedition. rF. W. D. 
Obituary. 


Mer. Atrrep BELL. - 
ME: ALFRED BELL, who died at Ipswich on 

December 7, 1925, was born in the parish of St. 
Marylebone on June 28, 1835. During his long life of 
more than ninety years, he had been brought into contact 
with a long succession of geologists, and he was person- 
ally known to Murchison, Sedgwick, Lyell, Owen and 
many others. His interest in science was awakened 
in early years by reading illustrated popular-literature, 
and he became a ¢ollector, with his brother Robert, a 
year or two older than himself, at the age of about” 
eleven years. Robert, who also in con- 
chology, was a well- mown authority on this subject. 
Alfred, whose interests were at first more general, 
obtained specimens in any way he could,” y from 
sailors returning from abroad, and among his personal 
efforts may be mentioned the collection of fossils he 
. made from the cuttings of the Great Northern Raer, 
then in process of construction out of London. 

y a self-taught geologist, Alfred Bell’s education 
in the science began with a course of lectures he attended 
at a Working Men’s Institute. By 1868 he had made 
sufficient progress to publish, in conjunction with his 
brother Robert, an account of the Mollusca of the Red 

; and, somewhat later, another paper which 
resulted in making the juaintance of Searles V. 
Wood, who was then preparations for a 
supplement to his “Crag Mollusca.” Robert died 
in 1888, and Alfred continued the work begun by 
his brother, with Prof. Kendall, on the newly 
discovered Pliocene beds of St. Erth, Cornwall. To 
the end of his life he worked specially at the East 
Anglian , of which he had a remarkable knowledge. 
He visited all the important Pliocene deposits of Great 
Britain, Ireland and the Isle of Man, and he had some 
perdonal knowledge of those of Holland, Belgium and 
the Rhine Valley. His judgment on the specific 
differences of molluscan shells was regarded as particu- 
larly good, and a long list of papers on this group stands 
to his credit. 

Alfred Bell was not one of the favourites of fortune, 
and he was obliged to make his living in commercial 
life, partly in the employment of others, but for a time 
as a professional gollector and dealer. In the later 
years of his life he became the friend of Mr. F. W. 
Harmer, to whom he made prolonged visits, taking the 
greatest interest in Harmer’s monograph on Pliocene 
Mollusca, the preparation of which was facilitated by 
the opportunities given by the visits for discussion and 
criticism. “After Harmer’s death, in April 1923, Bell 

retired to Ipswich, where he worked indefatigably until 
a few days before his death. His last paper, referring 
to the shells of the Isle of Man, was in the press when 
he died. 

Without any special educational advantages, Bell 
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‘year. He was the younger son of Rev. 


acquired a wide knowledge, not ae of his own subject, 
but also of others, such as archæology and history. He 
was of a genial temperament, possessing a considerable 
fund of quiet humour, and his characteristic optimism 
did not desert him even in his closing years, when the 
disabilities of old age fell heavily on him. His friends 
speak of him with affectionate regard. 

: "G. MAYNARD. 


Rev. GrorcE HENSLOW. 

Tue Rev. Prof. George Henslow passed away at 
Bournemouth on December 30 last, in his ninety-first 
ohn Stevens 
Henslow, professor of botany in the University of 
Cambridge, and afterwards Rector of Hitcham, in 
Suffolk ; his mother was Harriet, a sister of the Rev. 
Leonard Jenyns, better known as Blomefield, a west 
country naturalist. 

George Henslow was born at Cambridge on March 23, 
1835, received his education at Sawston Parsonage, 
six miles to the south of Cambridge, then at the- 
Grammar School of Bury St. Edmunds, and in 1854 
became a scholar of Chnst’s College, Cambridge. He 
gained a first class in the Natural Science Tripos, and 
second class in divinity and mathematics. After 
graduating in 1858, he was ordained, and became 
curate of S , Sussex, in 1861 receiving the 
appointment of headmaster of Hampton Lucy Grammar 
School, and four years later a sine post in London. 
In 1886, he became lecturer on botany to St. Bartho- 
lomew’s ‘Hospital Medical School until 1890, lecturing 
at other institutions also. He was a popular lecturer 
at the Royal Horticultural Society for many years ; 
he had a good resonant voice, his method was attractive, 
his delivery clear and plain, and in the days before 
lantern-slides were common, at the right moment he 
would display a specimen or a drawing to his audience 

Henslow’s pen was busy upon botanical subjects, 
largely in a popular sense, on evolution, the fertilisation 
of plants, Bible plants, the origin of flowers, and the 
like. Some years before his death, he gave to the 
Linnean Society eleven volumes of reprinted papers 
and three volumes on Darwinian subjects. He was 
elected a fellow of this Society on March 17, 1864, and 
at the time of his death was the senior fellow but two. 
He was twice married, his second wife surviving, but 
left no family. ; 





Wr Tegret to announce the following deaths : 
Mr. R. A F. Murray, a pioneer of the GeologicaP 


Survey of Australia and Government Geologist 
1881 a e ing seventy-nine years. 
Prof. W. H professor of engineering 


and president of the Profesora] Board in the Univer 
sity of Sydney, ayd twice president of the Roya 
Society of New South Wales, aged seventy-three years 
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News and Views. 


THe National Institute of Industrial Psychology 
announced last week that in response to its appeal 
for funds, issued bf Earl Balfour, an anonymous gift 
af 10,000] had been received. Although the first list 
of donations has not yet been published, it is known 
that a thousand gumeas have been contributed by 
Messrs. Debenham’s and a hundred guineas by the 
National Union of Railwaymen. The Institute was 
established for promoting the study of the human 
factor in industry and commerce, and applying the 
results of such study in practice. Its investigations 
include the study of the best methods of work, 


especially the elimination of unnecessary movement,. 


the most advantageous distribution of periods of rest 
and work, and the reduction of monotony. Suitable 
methods are devised for securing more efficient and 
scientific selection of workers, and better guidance of 
adolescents when choosing their life’s work. Five 
years have now pessed since the Institute was 


founded, and investigations have been carried out. 


in twenty-six different industries. Almost invariably 
the resulting improvements in working conditions 
and methods have led to increased output accom- 
panied by reduced fatigne, and some indication of 
the éncouraging support and asmstance given by 
both labour and employers is shown by the donors 
mentioned above. When work for private firms is 
undertaken, they are required to pay to the Institute 
a sum covering the expenses of the work, but, as with 
every other application of science, an enormous 
amount’ of preliminary research is essential before 
the results can be put into practice. The appeal for 
100,000/, has been issued to form an endowment 
fund to allow of such research, and to equip a satis- 
factory laboratory and technical library. 

Bzrorgs the end of the year it is expected that 
radio communication will be established between all 
the principal dominions of the British Empire. The 
stations at Bodmin in Cornwall and at Bridgwater 
in Somerset, which are on the Marconi short-wave 
beam system, are practically completed, all the masts 
being erected and nearly all the radio apparatus is 
installed. The engineers are only waiting for the 
conclusion of the tests at Chelmsford on the trans- 
mittera and receivers before starting operation. The 
Bodmin station is the transmitting station with 
Canada and South Africa, and the Bridgwater station 
is the receiving’ station for these services. Each 
station has ten masts, five for each dominion. The 
design of the masts is identical at each station. A 
tow of five is erected at right angles to the direction 
at which signals are received or emitted. The masts 
are 277 feet high and 650 feet apart. Each mast has 
a cross arm at the top measuring 90 feet. There are 
two parallel steel cables, separated by a distance 
dependent on the wave-length used and running on 
each side of the masts from the first to the last, a 
distance of about 3000 feet. Internal combustion 
engines are used to drive the alternators, and the 
various requimte voltages are pbtained by motor 
generators. The valves are of the oil cooled type 
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and are mounted in a separate room adjacent to the 
power house. Owing to the high frequencies em- 
ployed, the feeders to the aerials are made of copper 
tubes. Both stations are connected with the London 
General Post Office, and the transmitting station is 
operated from London by “ distant contgol.” The 
incoming messages are automatically relayed to 
London. Both outgoing and incoming messages will 
be received at the same table in the telegraph office, 
thus giving true duplex working and complete central 
control over the trafic. Similar stations are being 
erected at Grimsby and Skegness for communication 
with Pogna in India and Melbourne in Australia. 
At the present time Marconi’s Wireless Telegraph 
Co., Ltd., has in hand seventeen short-wave trans- 
mitting stations. i 


A PAPER entitled “ Recent Forestry Development ” 
was read by Mr. W. L. Taylor before the Surveyors’ 
Institution on January 1r. Mr. Taylor is a member 
of the staff of the Forestry Commussion and his 
paper, perhaps naturally, presents the views of that. 
Department of the progress made in afforestation in 
Great Britain since the passing of the Forestry Bill 
in rgr9.and the mauguration of the Forestry Com- 
mission. That considerable progress has been made 
is undeniable, but professional opinion in Great Britain 
cannot be termed unanimous as to the wisdom of 
some of the activites of the Commissioners. During 
the six years some 52,279 acres of conifers and 2254 
acres of hardwoods have been afforested by the 
Commissioners In addition, as a result of grants in 
aid made by the Commussion, a further 49,695 acres 
have either been planted, or the area prepared for 
planting, by public bodies or private indjviduals. 
Mr. Taylor states that some bad planting seasons 
have been experienced during the period, but is silent 
on the important subject of failures experienced. 
The remarkable afforestation work proceeding on the 
catchment areas of some of the big city water schemes 
such as Thirlmere, Derwent Valley, Vyrnwy, etc., 
is rightly highly commended. Up to date, the 
Commissioners have acquired 243,280 acres of land, 
of which 165,400 acres are considered to be plantable. 
The land appears to have been acquired at reasonable 
rates. One or two notable gifts of land have been 
made by private individuals, and the Crown Woods, 
Forest of Dean, New Forest, etc., have now been 
placed under the Commission. The scheme for the 
establishment of forest workers’-holdings, inaugurated 
in 1924, should have great possabilities before it if 
correctly worked. 


For some time past, the monthly journal Roads 
and Road Construction has been urging the necesaity 
for organised research on road-construction, and in 
the January issue the question is returndil to and it 
is pointed out, among other things, that research 
conducted under government auspices need in no 
way clash with that undertaken in private labora- 
tories. The great problem is stated to be that of 
making a road capable of carrying the ever-increasing 
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bulk of traffic and axle-weight, without having to lay 
down a road-crast so massive that the expense would 
be prohibitive. Although rural roads in Great Britain 
are not above suspicion, those in the United Statés 
appear to be worse ; no less than 85 per cent. of them, 
it is stated, are nothing more than tracks and are 
impassable “for several months in the year. Very 
satisfactory results have recently been obtained in 
North Carolina, where the sands extend for hnndreds 
of mules along the coast, by mixing 93 per cent. of 
sand with 7 per cent. of bitumen, and the view is 
expressed that much more sand should be used for 
road-construction in Great Britain. To the same 
issue Dr. P E: Spielmann contributes an article in 
which he deplores the paucity of research-work on 
road-construction. Apart from the routine-testing 
of matenals, the National Physical Laboratory has 
shelved’ its research work on behalf of the Ministry 
of Transport, and the various incorporated bodies 
having interests in this direction appear to be equally 
passive. Attention is directed to the plan of the 
Worshipful Company of Paviors to create a Maybury 
chair of highway engineering, tenable in the Univer- 
sity of London, and the hope is expressed that re- 
search problems of basic importance will be under- 
taken by some government organisation appointed 


for the purpose. 


Tue report of the accountants appointed by the 
Board of Trade to inquire into the costs of production 
and financial results of the shale industry (as carried 
on by the undertakings associated with Scottish 
Oils, Ltd.) for the six months ending September 30, 
1925, has recently appeared, and ıt makes very 
gloomy reading. The inquiry was held at a time 
when the industry was not only suffering severe 
economie depression, but also was harassed by acute 
labour troubles, the culmination of a long and critical 
period of commercial stress. As a result of the audit, 
the accountants find that there has been a net loes on 
the shale oil operations of the companies concerned 
of 77,8223. (for the six months in question), without 
allowing for plant and works depreciation; if the 
latter are included, the figure reaches 177,5194. The 
accounts for the same period, after allowing for 
income and expenditure apart from shale oil opera- 
tions, and before making any provision for deprecia- 
tion, show a loss of 57,7763. Thus the position of the 
industry is really quite as critical as has been evident 
from reports in the daily press, and it 18 not sur- 
prising, therefore, to find that the accountants pro- 
pose that those works showing the heaviest loss per 
unit of output showld be closed down If this policy 
is carried out, ıt will result in the cessation of opera- 
tions in the Tarbrax Crude Oil Works and Mines, the 
Dalmeny Crude Oil Works and Ingliston Mine, the 
Broxburn Crude Ol Works with the Broxburn and 
Newliston Mines, and the Broxburn Refinery. This 
would mean that the remaining mines would pre- 
sumably supply.shale to be treated principally at the 
well-known Oakbank and Pumpherston refineries. 
There are many contributing factors to this dechfe 
of the Scottish shale industry, chief of which is un- 
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doubtedly the competition which has to be faced with 
regard to products from natural petroleum, and so 
long as the markets are swamped with such products 
at existing prices, so long will the oil shale industry 
remain at a disadvantage, bott from the point 
of view of contemporary economics and of future 
development 


Tue Russian Society for the Sthdy of the Urals, 
Siberia and the Far East is publishjng, in ‘conjunction 
with the All-Russian Central Executive Committee 
for Assistance to Northern Tribes, a new periodical, 
North Asta, devoted to the study of the northern 
Asiatic territories of Russia. The journal has the 
support of the Chief Department of Scientific Institu- 
tions (Glavnauka) and is edited by V. Vilensky-. 
Siberiakov. The editorial staff includes a number 
of well-known authorities in various departments of 
science, economics and history. The main object of 
the new journal is the investigation of the economic 
problems of Siberia and the amelioration of the posi- 
tion of its native tribes. The four numbers of North 
Asia already issued contain a series of articles dealing 
with the natural resources of the country, ita trade 
and industries, and a prominent place is given to 
sociological and ethnographical questions. There are 
also a number of papers on the geography, geology 
and history of various parts of the country, Apart 
from the original articles, the journal contains reviews 
of reports presented to the Society, bibliographical 
notices, and the texts of administrative and legis- 
latve Acts concerning northern Asia. All the 
articles are written in Russian and are not provided 
with summaries in a foreign’ language, only the title 
of the journal and the table of contents being trans- 
lated into English. 


Srvce the Belgian physicist Plateau, nearly a 
hundred years ago, devised a stroboscopic apparatus 
for the study of the vibrations of plates, many modi- 
fications of his type of apparatus have been used in 
practice They can be divided into two classes. In 
one class the moving object is only seen when it is 
passing through one phase of its motion. In the 
other, it is only luminated when passing through one 
phase. In La Natere for December 19, a description 
is given of an apparatus of the latter class called the 
“stroborama,’”’ invented by L and A. Séguin. The 
great advantage of this apparatus is that it can be 
used in broad daylight, and soit should prove useful in 
studying the working of the various parts of the 
machines running in a factory. Ina textile workshop, 
for example, the tension of the threads as well as the 
running of the reels can be examined. The electric 
power taken by the device is about 15 kilowatts. 
Neon tubes of great illuminating power are used. By 
means of a rectifier, a transformer and condensers, 
the tubes flash with great brilliance at periodic intervals 
adjusted to the period of the rotating or vibrating 
apparatus which is being examined. The accuracy 
with which the running of machines can be studied by 
the stroborama was demonstrated by the following 
experument. Two scratches at a distance of I mm. 
apart were made 6n a disc. 


It was then rotatodiiii 
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rapidly so that the scratches moved at a speed of 100 
metres a second. When examimed by the stroborama 
the scratches oving at this speed were plainly 
visible. 


Pror. P. F. KENDALL, emeritus professor of geology 
.in the University of Leeds, and Mr. T. Sheppard, 
of the Muħicipal Museums, Hull, have been elected 
honorary life members of the Yorkshire Conchological 
Society. 

Ir is announced in Science that Dr. Harris J. Ryan, 
professor of electrical engineering at Stanford Uni- 
versity, California, has been awarded the Edison 
medal for the year 1925 by the Edison medal com- 
mittee of the American Institute of Electrical 
Engineers “ for his contributions to the science and 
the art of high-tension transmission of power.” 


Tu Gold Medal of the Royal Astronomical Society 
has been awarded to Prof. Albert Einstein, for his 
relativity theory of gravitation. Prof. Einstein's 
namo 1s widely known, even beyond scientific circles, 
through the theory of relativity onginated by him in 
1905 and generalised ten years later. . Last year he 


was the recipient of the Copley Medal of the Royal 


Tue New York correspondent of the Times states 
that‘Mr. Daniel Guggenheim is establishing a fund 
of 500,000}. to agaist aeronautics until the freight 
and passenger carrying services of the Umted States 
are self-supporting. The fund is for the promotion 
-of teaching and research in aeronautics and for the 
development of commercial aircraft, and the trustees 
are empowered to expend the whole in ten years. 


Tse Dominion Museum, Wellington, N.Z., has 
long: been dangerously crowded. From the latest 
reports of the Director we learn that a large part of 
the Maori collections has been provisionally removed 
for exhibition to another building, and that the 
Government has decided to allocate the sum of 
75,0001, towards the cost of a new building, provided 
that an equal sum is contributed by the public. 


At the meeting of the London Mathematical 
Society on Thursday, March 11, at 5 p.m., in 
the rooms of the Royal Astronomical Society in 
Burlington House, Mr. R. H. Fowler will give a 
lecture on “ Atom-Mechanics.” Members of other 
societies will be welcome as guests. It is hoped that 
Prof.A. Sommerfeld, of Munich, honorary member 
of the Society, will be present and speak after the 
lecture. 

` ACCORDING to a recent issue of The PubHshers’ 
Circular, a total of 13,202 new books and editions 
were issued in Great Britain during the year 1925. 
The number of new books was 9977. The corre- 
sponding totals for 1914 were 11,537 and 8863. 
Grouping the publications according to subject, the 
totals for the past year appear in the following 
order: (r) Fiction, (2) juvenile, (3) religion, (4) 
sociology, (5) poetry, (6) biography, (7) science, (8) 
technology. The order for 191» was: (1) Fiction, 
(2) religion, (3) science, (4) sociology, (5) technology. 


NO. 2934, VOL. 117] 


133 


IT 18 stated in Bull. No. 20 of the U.S.S.R..Soctsty of 
Cultural Relations that Prof. Elie Ivanov, well known 
for his numerous investigations on hybridisation by 
means of artificial insemination, is proceeding to 
French Guinea with thé object of carrying out a 





. series of experiments on the crossing of the human 


species with anthropoid apes at the station of the 
Pasteur Institute. Cross-breeding wille first be 
attempted between the chimpanree and orang- 
outang, and the baboon and gorilla. The human 
experiments will be conducted on representatives of 
some of the primitive African tribes. 


THe Society for the Provision of» Birth Control 
Clinics has issued its annual report for 1924-25. 
The major part of the Society’s work is conducted 
through the Walworth Women’s Welfare Centre, 
where 2069 new. cases were dealt with during the 
year. From some of the cases quoted it can scarcely 
be doubted, that such clinics under wise control serve 
a useful purpose. An important principle laid down 
by the Society is that every patient must be seen by 
a member of the medical staff, which is composed of 
medical women. We think that wherever practicable 
the staff should be married women. The Society 
depends entirely upon voluntary contributions, apart 
from a small nominal fee paid by patients. 


A CONFERENCE was held by the Society for Ex- 
perimental Biology at University College on January 
7 and 8. At the morning session.a general discussion 
was held upon respiratory pigments found ın both 
plant and animal tissues, which was closed by Prof. 
J. Barcroft, who summed up the present position of 
the problem. In the afternoon papers were pre- 
sented on the nature of protoplasmic surfaces on 
amesboid movement, on the hydrogen ion concen- 
tration and oxidation potential within tells, and on 
the occurrence of nuclear materials in certain plants 
devoid of differentiated nucleus. A large number of 
exhibits were shown during the tea interval The 
final session included papers on the physiological 
adaptation of abyssal Cephalopoda; on inheritance 
in Limnaa stagnalis ; on structural growth in Gam- 
marus chevreuxi, and on the relation of the effect of 
temperature on movement of the tail in tadpoles to 
its effect upon chemical reactions. At the end of the 
conference members of the society expressed their 
thanks to their hosts, particularly to Prof. D M S. 
Watson and Prof. J. P Hull. 


CommENTS by O. Hahn and L. Meitner on the 
experiments described by Dr. A. Gaschler on increas- 
ing the yield of uranium X from uranium by artificial 


` means were referred toin NATURE of December 5, 1925, 


p. 827. Dr. Gaschler now writes to say that it is 
incorrect to state that he undertook experiments at 
the A.E.G. on the transmutation of uranium into 
uranium X with high-tengion currents. Hé also states 
that accurate experiments could not be carried out 
at the Kaiser Wilhelm Institut fur Chemie in Berlin- 
Dahlem on account of lack of facilities. Most of Dr. 
Gaschler’s work has been carried out in private 
laboratories. 


134 . 


NATURE 


[JANUARY 23, 1926 





WE have received from Mesars. Negretti and Zambra 
the “ Easy: Setter’ Thermometer Case. It consists 
of a clinical thermometer case of the usual type with 
a screw-on cap and provided with two short arms 
placed at right angles to the main.part of the stem 
just below the chp. Onearm 1s fixed to the stem, while 
the other 1s covered by a loose cylinder, so that by 
holding this arm between: the thumb and forefinger 
the whole case can be made to rotate on this arm as 
axis, The fixed arm is milled to give purchase to the 
thumb and forefinger of the opposite hand in spinning 
the case, The principle 1s that of the centrifuge. The 
thermometer is placed in its case with the bulb down- 
wards, the cap’screwed on, and the instrument spun, 
when the mercury falls towards the bulb. The 
necessity of shaking the thermometer is thus obviated. 


AN article appears in the Fortnightly Review for 
December, by J. B. C.-Kershaw, on the domestic 
smoke problem. Data are available which show that 
the burning of coal in open grates contributes very 
largely to the haze of smoke which hangs over large 
towns. The use of gas coke and anthracite in closed 
‘stoves and of coal gas for heating has solved part of 
the domestic smoke problem, but the use of smokeless 
fnels:1n the open grate is eesential before houses can 
be run without the production of any smoke whatever. 
We have also received a copy of the sixth report of 
the Smoke Abatement League of Great Britain, con- 
taining accounts of the annual meeting, smoke abate- 
ment exhibition, “smoke weeks,” exhibits, lectures, 


literature, etc. The work óf the League is fostered 
by local authorities, but the report indicates that it is 
hampered by lack of means. Š 


Amone the announcements by the Cambridge Uni- 
versity Prees of forthcoming books are “Clouds and 
Weather Phenomena,” by C. J. P. Cave, the aim of 
which is the explanation of clouds, tainbows, mirages, 
the colours of the sky, and other ospheric pheno- 
mena, and part 4 of “ Ticks,” which work is by Prof. 
G. H. F. Nuttall and others. The new part is by Dr. 
L. E. Robinson and deals with the genus Amblyomma. 


` 


APPLICATIONS are invited for the following ap- 
pointments, on or before the dates mentioned :—A 
junior assistant in the physics department of the 
National Physical Laboratory, Teddington — The 
Director (February 1). Three technical assistants 
in the Torpedées and Mining Department of the 
Admiralty— The Secretary of the Admuralty (C.E. 
Branch), Whitéhall, S.W.1 (February 5). A junior 
scientific assistant.in the Ignition and Electrical 
Department of the Royal Aircraft Establishment to 
assist in research in conaexion with aircraft appliances 
—The Superintendent, Royal Aircraft Establishment, 
South Farnborough, Hants (February 13,. quoting 
A. 78). The Wilson Philological lectureship for 


- 1926-27 in the University of Bombay—Thé Registrar, 


the University, Bombay (March 10). .An assistant 
physicist to the Linen Industry Research Association, 


-Lambeg, Co. Antrim—-The Secretary. 





Our Astronomical Column. 


Tos New Cosmocony.—An in article b 
Dr. J, H. Jeans on “ The New Outlook in Cosmogony-”’ 
rg pe in the December number of The Nineteenth 

onturys “We now get the best picture of the 
universe,” he says, “ by thinking of ıt as consisting 
of a number of sub-universes, detached from one 
another like islands m an ocean.” Our own star- 
system 18 one such universe—‘a very big island 
indeed, with the sun not far from its centre.’ 

. Space is not infinite, so that there are a finite 
number of sub-universes. As a guess we may suppose 
that the most remote bodies of all in our universe 
are at four milhon hght-years from us The Andro- 
meda nebula and the star cluster N.G.C. 6822, the 
most remote bodies the distanceg of which are yet 
known, appear to be about one million light-years 
away. e history of this universe is investigated 
in terms of the energy changes which wè deduce 
must occur from the fact that the stars radiate more 
energy than they receive. All possible sources of 
their en so far suggested have proved to be 
peas tad madequate except that arising from the 

lation of mass. According to the theory of 
relativity, loss of energy must entail loss of mass, 
and if we suppose the mass lost to be the actual 
“ material ” mass of the atoms—the so-called ‘‘ rest- 
mass ’’—then there 13 a sufficient store to account 
for stellar radiation over the periods indicated by 
geological &nd other evidence. 

The life of a star on this hypothesis can be calcu- 
Jated, and comef out to about 200 milhon million 
years The sun has at hokage lived about seven 
million milhon years, so t the greater part of its 
life has yet to come, although as regards 
it has been and will be continuously on 
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The great longt h of stellar life now contemplated 
Makes it possible that many solar such as 
ours have been formed in the by the close 
approach of two stars, although, even now, “ a small 
proportion only of the stars in the sky are likely to be 
surrounded by famulies of planets and so to form 
possible abodes of hfe.” Dr. Jeans sees no prospect 
of a utilitarian application of the conversion of mass 
into energy. ‘“‘ So far as can at present be seen, this 
dream is not destined to be ed.” p 


THE BRIGHTNESS OF SATURN’S RING.—B. Fessen- 
kof of the Astrophysical Institution, Moscow, 
describes ın Astr. Nachy., No. 5408, some interesting 
comparisons of the brightness of Saturn’s nng as 
compared with the centre of the’disc; the observa- 
tions were made by him and Mr Vsechsviatsky, 
using a Ree ae ee on the 7-inch 
refractor of the Koutchino Observatory. 
- A square 5” ın the side at the centre of the disc was 
compared with an equal square at each ansa of the 
nng. The result of comparsons on five nights in 
June last is that the centre 1 bmghter than the 
western ansa by 0o-414t0 0104 magnitudes, and 
than the eastern ansa by o 317100057 magnitudes. 
The difference of o xı mag. between west and east 
was clearly shown, but can scarcely be permanent, 
The above differences do not directly apply to 
albedo, since the centre of the disc 18 vertically 
illuminated by the sun, while the Wlumination of the 
ting is very oblique. Moreover, the measures were 
apparently made on the outer ring A, which 1s well 
known to be considerably less bright than the outer 
sek eli B. Thus the albedo of the latter pro- 

bly exceeds that òf the disc, a result that has been 
obtained from earlier measures. 5 
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J Far Researċh Items. 


IDENTIFICATION BY RECOGNTTION.—In a pamphlet 
called ‘Mistaken Identity” ndon: Longmans, 
Green and Co., f925, 6d. net), Mr. Chfford Sully 
discusses the psychology of r ition. A recent 
famous case has demonstrated only too clearly that 
to identify a person as a particular person is neither 
an easy nor a trustworthy process. Because we so 
frequently in ordinary life see people in ther usual 
setting, we fail to realise how little we actually 
observe at the moment, as -against the amount we 
bring to bear from memories of previous occasions. 
Perception and accurate observation are not the 
simple processes they are rashly assumed to be, 
nor can honesty of p guarantees accuracy of 
obeervation. Reference to any text-book of psycho- 
logy will give the reader evidence of the complicated 
an mal nature of ordinary perceptions, and this 
can be easily demonstrated by studying some of the 
well-known illusions. If errors are frequently made 
when the mind is critical and unperturbed, how 
much more likely are they to be made when emotion 
forms the background, which would naturally be the 
case in connexion with police trials. Complicate the 
problem still further with the effect of the news- 
papers on witnesses, and we have a state of affairs 
when the probability of unbiassed judgment is ex- 
ceedingly low. No experimental ologist would 
accept evidence given under such conditions, and yet 
it forms no insignificant part of police court evidence. 
Nor is a feeling of certainty any proof of the truth 
of the judgment. The author pleads that more 
attention should be paid to the psychology of human 
testimony, 

THE “ ARCHAIC CULTURE” oF Merxico.—The 
sensational claims made for the antiquity of the 
relics of human occupation discovered beneath the 
lave flow in Mexico Valley give an added importance 
to the careful investigations which were carried 
out there by Mr. A. L. Kroeber in the spring of 1924. 
A na chk analysis of his results have now been 
published in Pt. 7 of vol. 17 of the Cahfornia Uns- 
versity Publications m American -Archaology and 
Ethnology. The archaic culture first to be 
i as such in IgII or 1912. A particular 
hase of it is the so-called sub- ense—a culture 
und beneath the lava flow or of San Angel. 
This is a sheet of lava of about twenty aq. km or 
more in Mexico Valley which issued from the peak of 
Ixtle, covering earlier Pliocene or Miocene andesitic 
flows. In’ parts excavated on this occasion, the 
cultural d ts extended to a depth of so much as 
3 metres below the lava flow. Careful comparison of 
pepe pneg this cy ie archaic ae based 

iefly on the pottery, have made it possible to work 
out 4 culture sequence which falls into four periods ; 
‘but the absolute age cannot yet be fixed. In the 
geological sense the lava flow is quite recent. Cultur- 
ally the archaic period is characterised by maize 
agriculture; but cotton may not have been ın use, 
as spinning Pe to have been undeveloped. All 
the important traits of the culture are found in more 
developed form in the Teotihuacan culture. While 
it includes the general objective features of Mexican 


religion, it es the individualisation of specific 
deities, ls and acts of this religion. It has no 
specific features characteristic of any other area, 


such as the Pueblo, from which indeed it 1s definitely 
marked off by the occurrence of pyramid and step 
structures as well as other features. 


Marguesan Music.-—Mr. E. S.*Crai 
Miss Jane Lathrop Winne have pub 
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Bernice P. Bishop Mussum of Honolulu a study of 
the native music of the Marquesas Islands based upon 
material acquired by the former when a member of the 
Bayard Dominick Expedition of 1920-21. In the olden 
days, chanting accompanied practicalfy every activity 
of hfe among the Marquesans and formed the central 
feature in most mtes and festivities. Twenty -five 
different types of chants for use on different occasions 
were collected on Hivaca alone. Although solo singing 
was in use it was choral singing that was distinctive 
of their music. When a song was required for a 
particular occasion, the head of a family hired an adept 
who com: words and music. A chorus was then 
assembled and instructed, a special hense being built 
for the accommodation of the singers while instruction 
was ing if the song was a tapu chant. The 
type of chant ctermined tha nature of the chorus, 3 4. 
whether of young girls, mixed voices, men or old men 
Three types of voices in each sex were , and 
each song had an established voice or register. For 
instrumental accompaniment, drums of wood and 
shark akin, bamboo mouth flutes and small resonant 
sticks were emplo The songs themselves were 
recreational, gistic or religious, while the natives 
themselves divided them into tapu (those with a 
serious purpose in view) and non-tapu (old songs 
which had served their purpose and were chanted for 
amusement, or those which were purely recreational), 


IRRIGATION IN Inpia.—The Public Works Branch 
of the Department of Industries and Labour of the 
Government of India has published the Triennial 
Review of Irrigation in India for the period 1921~1924, 
from which ıt is to be Sa T the average area 

ted annually in British India by Government 
works of all classes during the triennium was 27} 
million acres, as com with 26}- million acres, 
the a of the previous triennium, In general, 
the results obtained have been as good as, or better 
than, those of the previous period, the notable 
exception being the United Provinces. The decrease 
in the area i ted in this territory (rather nfore than 
a million acres) is attributable to the favour- 
able seasons enced during the triennium., The 
total capital ea , direct and indirect, on irrigation 
and navigation works, including works under con- 
struction, amounted at the end of the year 1923-24 
to Rs. 89,25 lakhs. The gross.revenue for the year 
was Rs. 10,65 lakhs, and the working expenses, - 
Rs. 3,77 lakhs; the net return on capi was, 
pire RS 7-71 cent. It 1s pointed out that the 
capital inv includes considerable expenditure 
upon three projects of the first magnitude, namely, 
the Sarda-Ou canals, the Sutlej Valley and the 
Lloyd (Sukkur) Barrage projects, which are under 
construction and contmbute nothing at present by 
way of revenue. The last named is the greatest 
ungation scheme ever undertaken, and, when 
completed, it 18 to ina te an era of 
unprecedented Deepen for the vince of Sind 
in which it 1s situated. The Secretary of State for 
India sanctioned the project in April 1923, and the 
total iture on works, mainly of a preliminary 
character, including special tools and pans during 
the year 1923—24 was nearly Rs. 23$ . The 
Sutle; Valley project in the Punjab, sąpctionedļin 
the year 1921-22, has made good progress, and the 


- SALMON AND River PoLLUTION —An interesting 
dad important report on pollution of the River Tyne 
Estuary, 1922-1924, by Miss Edith M. Meek, produced 
by the Tyne Pollution Sub-Committee, is published 
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in the Dove Marine oie Report for the year 
ending June 30, 1925. Pollution’ from various 
sources has resulted in a serious deterioration of the 
salmon industry in tidal and non-tidal waters; the 
ascending and descending fish both being involved, 
although it is y the smolts which suffer. The 
smolts, about n inches long and usually just’ under 
two years old, migrate down fhe: river in large shoals 
at certain periods, and, unlike the older ascending 
fish, are flot able to take advantage of specially 
favourable conditions i ly; they thus 
frequently enter polluted areas and are destroyed in 
numbers. The chief causes of pollution are eee 
and effluents from works, ‘the former causing suffoca- 


ton Perangi lack of oxygen, the latter direct poisoning 
Of these, however, the sewage problem is fdr the 
more dangerous, and crude e is the dominant 


factor in the pollution of the Tyne Estuary. The 
report of the sub-committee is ‘of the opinion that 


sewage is by far the worst enemy of the industry., 


Two natural counteractions are the water temperature 
and the presence of freshets of pure upland water 
resulting‘ from rainfall, which descend in time of 
flood, thus forcing the polluted water out to sea and 
enabling the ascending fish to take advantage of the 
pure water. Low temperature and abundant rainfall 
are essential for the escape of the fish., Appendices 
on the bacteriology and plankton contents of the 
luted areas, with statements of the numbers of 
caught, follow the report, with accounts of physio- 


logical experiments undertaken by Miss Meek, mainly | 


on the amount of dissolved oxygen and the keeping 
of fish in observation tanks inthe polluted water. 


AN ARCTIC Fisu In Bosnia.—In the Novitates Mussi 
Sarajevoensis, No. (November 1925), Dr. St. J. 
Bolkay records the drar of the capelin (M aHotws 
villosus) fossilised in nodules m a clay at an altitude 
of 580 metres in S.E. Bosnia. The nodules resemble 


those containing the same fish which are often found: 


im glacial clays in Greenland and near Ottawa in 
Canada, The fish exists at present in great numbers 
in Arctic seas and in the colder parts of the North 
Atlantic’and Pacific Oceans. Its occurrence in clays 
of the Pleistocene period so far south as Bosnia 1s 
therefore a fact of great interest. 


~ THE CLASSIFICATION oF THE FoRAMINIFERA.—Tho 
attention of students of recent and fossil Foraminifera 
may be directed to J h A. Cushman’s introduction 
to the morphology and classification of the Fora- 
- ininifera (Smithsonian Misc. Coll., vol. 77, No. 4, 1925). 
‘A brief account of the life-history, of the structure 
of the test, and of the distribution in present ane 
is followed by suggestions for collectin 
sorting, and moun recent and ecing, Ptaa ie 
The terms employed in systematic descriptions are 
briefly commented upon and a classification into ten 
familes follows. Under each family the constituent 
nee hag concisely defined, and in most cases a 
Cas From the point of view of the 
adal the tast the systematic summary is 
admirable, but if the author had added an acconat 
of the lasm and nucleus in two or three typical 
cases, and fuller details of the life-history, the memoir 
would have had a still wider appeal. 


-- THE -History or Gorvius.—Dr. Jan Švábeník 
has issued l. Fac. Ses. Unse. Masaryk, 58, 1925) 
the results of his observations on the life-history of 
Gordius tolosamus, one of the “hair worms.” The 

f eee 

Chironomidz) ; Corethra and Ano es are 
infected. The first host becomes infected not’ by 
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way'of the mouth, but by the entry of the larvæ of 
the worm’ through the soft skin of the aoe 
at the hind end. The author has succeeded a 
infecting various carabid beetles b them with. 
midges developed from infected tee Orne a 

nom ‘of worms found in one beetle was eita 

Attempts to infect ` Pterostichus, Haptoterus, and 
Poecilus had little success, and Forficula failed to 
become infected. It would ap that each species 
of Gordius has its specifi and secondary 
hosts. The development P the °?’ us larva in 
these hosts ıs described and figured. The adult 
Gordius leaves the fat body of the beetle and issues 
to the exterior in the spring, the itic life in the 
two hosts having-extended from July of one year to 
February .of the next. The Gordius is free living 
for about four.months: The author states that the 
gonada are endodermic in origin, and he regards the 

ematomorpha as a very old group. 


ALTERNATE BEARING YEARS IN TreEs.—This 
phenomenon 1s very familiar in horticultural litera- ' 
ture, so many fruit trees having a well-established 
habit of bearing well in alternate years; much 
horticultural practice is directed towards 
restricting a habit which cannot unfortunately be 

ven an inverse correlation with market price for 
The fruit. on the same habit is reported by Mr. F.. 


intest Ward for the tree rhododendrons in his 


o Peers of his eighth coll an 


ch is a in the Gar. sc 
The subject is Uscussed . by him in the issue ve 


December 19,-which contains an interesting accouht 
of a very difficult but intersting a to the falls 
of the Tsangpo. 


CYTOPLASM AND CHRoMATIN.—Prof. Charles J. 
Chamberlain regards these’ two familiar concepts of 
cell- structure from the point of view of the mor- 

phologist, and in the light of his wide tees pect the 
structure of the v ea cells forming: the 
of the Cycads, in the ical Gaxstts for 

1925. . Chamberlain ints out that these 
eggs are the largest_in the plant kindgom, reaching. 


. @ length of 6 mm., with a diameter of 2 mm.,and the 


nuclei are exceptionally Jarge ; thus the egg nucleus of 
Davon edule may reach a diameter of 500 w. Prof. 
Chamberlain endon ronk to show that in the pa 
egg cytoplasm there is an unbroken series, from 
vacuoles of 100 » or more in diameter, down tg 
smallest spaces demanded by the theory of, Butschii 
and Wilson, and that the largest and smallest spaces 
are of the same morphological nature. He also 
affirms his belief that chromatin in plants is a vacuo- 
lated substance like the cytoplasm, and that, in the 
plants studied, there are‘no such structures as chromo- 
meres upon a linin ribbon; ‘and he predicts that 
theories which.cannot be reconciled with a vacuolated 
structure of the chromosome will have to be abandoned. 
It is in to have this definite expression of 
morphological opinion, though the question at igsue 
will aie P e fon. a much wider basis 
than is provided by morphology. | go hn 

THE EnstaTITe-AUGITE SERIES OF PyROXENES.— 
The importance of the R> xenes of the enstatite- 
augite series, generall to as has not 
yet been recognised ake books, though the 
decade has seen the pobiicanen of many pa 
plateau-basalts in the very wides Scone: 
rence of that series has been aah lc Srna 
Dr. L. L. Fermor has conveniently summarised 


evidence in the Rego oe Capel Saray Y) 
Indsa, vol. 58, Pt. 3, 1925. He confirms Was 


r 
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conclusion that the common pyroxene of the Deccan 
Traps belongs to the enstatite-augite series of Wahl, 
the characteristic feature of these mixed pyroxenes 
being a small optic axial angle. It is poi out that 
a research into the system CaSi0,—FeSiO, is neces- 
„sary before the homogeneons ferruginous varieties can 
be -adequately explained. From the natural occur- 
rence of monoclinic pyroxenes a provisional attempt 
at a classification and determinative scheme has 


already been made -by Dr. Bror Asklund (Sveriges 
ka Undorsékning, Arsbok 17, Ser. C, No. 325, 
S olm, 1925). In this ım t paper it 1s 


~ shown that by taking into consideration both optic 
axial angles and refractive indices, the chemical com- 
ition may be approximately deduced Sa ae 
ests. Both writers direct attention to the that 
michness ın FeSiO, favours the of a single 
homogeneous pyroxene, whereas both monoclinic, arid 
orthorhombic types tend to te from 
-richer in magnesia. Further complicatons due to the 
presence of alumina have not yet been satisfactorily 
analysed. i 
EFFECTS oF PRIMARY SPHERICAL ABERRATION.— 
An experimental study of the effects of varying 
amounts of primary spherical aberration on the 
location and quality of optical images has been made 
by Miss H. G. Conrady, and her results are published 
in the Journal o Royal Photographic Socisty 
(January, p. 9). She has worked out results by the 
geometric theory, by the physical theory, and by 
experimental work, and found that the ts of these 
three methods do not agree, except of course in the 
paraxial meo “ Beyond the Rayleigh limit, 
neither the physical nor the geometrical curves Supe 
to agree with what actually occurs.” The au 
finds that “ without doubt ” the presence of primary 
ae aberration does increase the depth of 
efinition of a lens system. As to ioovini power, 
the curve based on the geometrical theory “ obviousl 
has no recognisable bearing on the actual facts.” 
The experimental results closely with the 
hysical theory up to about the Rayleigh limit, but 
Berard it there 18 a practical loss of resolving power. 
Mise Conrady gives full detaus of her work, and 
generalises her results 30 that they are applicable to 
any lens system. . g 
Tus y-RADIATION OF THE AcTINIUM SERIES —In 
the issue of the Zeitsckhift fur Physik of Nov. 28, 
Fraulein L Meitner, using measurements of the -ray 
of radioactinium and its disin tion pro- 
ucts made by her in collaboration with Dr. O. Hahn, 
discusses the nature of the yradiation which is 
assumed to produce them. Both radioactinium and 
actinium X radiate a-particles, and possess a some- 
what complicated y-ray . Owing to their 
short life it is possible to employ them in very thin 
sheets, with the result that the lines of the §-ray 
spectrum are much than in the case of the 
longer lived a-radiator radium. It is shown that the 
photo-effect by which the f-rays are liberated actually 
takes pa in both cases, not in the disintegrating 
atom, butin that which results from the disin. tion; 


ıt follows that the y-radiaton is emitted the 
a-particle has been thrown ont, and resents the 
It w 


see of the nucleus after disintegration. 
‘shown that the absorption within the atom, or more 


correctly the Rosseland photo-effect produced without 
actual y-radiation, takes place, when there are several 
electronic levels, only ın the one for which the en 

of expulsion is a maximum, in the cage of the L levels, 
for example, zuy in the L,-level. The probabilty of 
absorption of the #A-radiation within atoms with 
atomic numbers Z=88 and Z 86 is found to be of 
‘the order of ten per cent. 
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Tug Duration or X-Ray Putsgs.—Previous 
Measurements of the time during which an individual 
X-ray pulse continues to emit energy (4 bAls szeti) 
have led to contradi results. -F ik Sei le 
in the Annalen der Physik for November, describes an 
improved method for the direct measurement of the 
velocity of cathode rays based on tMat of Wiechert, 
and shows how it can be afapted so as to measure 


the Abkis sseit, h, of X-rays. Cathode rays are 
emutted in e numbers from an incandescent oxide- 
coated cathode, are accelerated by a powerful field, 


passed through holes ın two screens so as to form a 
narrow beam, and then through a rapidly alternating 
electric field produced by means of two hot-wire 
cathode valves. The beam is thus defected in 
opposite directions in turn, and falling on a screen 
wi hole, which lets it through when it 1s at one of 
its extreme positions, falls on an anticathode producing 
a sudden rush of X-rays. These pass into another 
tube and fall on a metal cathode, from which they 
liberate a swarm of photo-electrons, which are acceler- 
ated by a suitable field, formed into a narrow beam by 
means of diap. , and passed through an alter- 
nating field, worked by the same valve circuit as the 
first, which deflects the beam to and fro. In one 
position the electrons can pass through a hole in a 
screen into the collector of an electrometer, but this 
will only ha when the phase relations between 
the field and the electron swarms are mght. This 
depends on the length of path and the velocity of the 
electrons, the Pe being also influenced by 
the time 4 and by the time 4, which is needed for the 
liberation of a photo-electron. The measurements 
show that $ + #, 18 smaller than 7 x ro™ sec. when the 
K-radiation of iron 18 employed ; t, is shown to be of 
the same order, so that the duration of an X-ray pulse 
must be small 


Tue CATHODE Ray O8CILLOGRAPH.—In the Journal 
of the Franklin Insists for December, F. R. Terroux 
suggests some useful improvements of the cathode- 
Tay oscillograph which will greatly extend its useful- 
ness. At the present time there are two distinct 

of this instrument, a modified form ef Braun 
tube and a onginall Saree by Sir J h 
Thomson and developed by D. A. Keys and A. B. 
Wood. Although these have proved of value 
ın research, there are difħculties in operating them. 
In the Braun the cathode beam traces ıts deflexion 
on a fluorescent screen inside the giass tube and the 
luminous streak is photographed by an ordinary 
camera. In order to geta image the curve must 
be retraced several times by the cathode beam, and 
this greatly limits its usefulness. In the Thomson 
type, the photographic pee is enclosed within the 
evacuated tus. us a single transit of the 
cathode beam will leave a distinct trace on the plate. 
Whenever. the plate ıs to be inserted or withdrawn, 
however, the apparatus must be unsealed or evacuated 
anew. Mr. Terroux obviates this disadvantage as 
follows. A plane sheet of quartz is sealed across the 
end of the oscillograph tube, ite to the cathode. 
A fluorescent screen is deposited on the inner side of 
the quartz, and a ri a? plate is placed flat 
against the onter surface. us when the cathode 
beam traces a luminous curve on the screen, the curve 
would be reproduced directly on the photographic 
plate and the losses due to dispersion and absorption 
would be eliminated. There are thfee obvious 


advantages of this instrament as compared with the 


usual . First, a vacuum pumtp.1s unnecessary as 
the ra tee permanently sealed ; secondly, no system 
ef lenses is needed as the plate is p against the 
quartz; and thirdly, the instrument can be used to 
study transient phenomena. 
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` Prize Awards for 1925 of the Paris Academy of Sciences. 


AT the annual public meeting of the Pans Academy 
of Sciences, held on December 14, the awards for 
the year 1925 were announced as follows : 
athemaiscs—The Hranceur Pnze to Georges 
Valiron. 

Mechanigs.—The Montyon Prize (Mechanics) to 
René Risser for his ‘‘ Essai sur la théorie des ondes par” 
émersion.’’ The Poncelet Prize to Denis Eydoux for 
the whole of his work ın h ulics, 

Asironomy.—The Lalande Prize to Georges Fournier 
for hus obeervations on planet surfaces and atmo- 
spheres. The Valz Prize to V Michkovitch for his 
works on stellar statistics. The Pierre Guzman Prize 
between Eugéne Antoniadi (2500 francs) for his 
researches on the surface of the planets, Fernand 
Baldet (2500 francs) for his researches on the consti- 
tution of comets, and Benjamin Jekhowsky (2500 
francs) for his work relating to the determination of 
the elements of the minor planets. The G. de Ponté- 
coulant Prize to Paul Caubet for his work on the 
proper motion of the stars, the inequalities of the move- 
ment of the moon, and perturbations of the planet Ino. 

Geography —The Gay Prze to Léon Lutaud for 
his memoir on the tectonic and morphological study 
of Provence. The Tchihatchef Prize to V. A. Obrout- 
cheff for his explorations ın eastern Siberia and 
northern China 

Navigation.—The Prix de la Marine between Pierre 
Martr (4000 francs) for his work on the application of 
sound waves to the determination of depths and 
Po and André Nègre and André Vinsot (2000 

cs) for their studies on the navigeren of to oeg. 

Physics —The Kastner-Boursault Prze to Eugéne 
Darmois for his work on rotatory polarisation (natural 
and magnetic)-and on the complex compounds of 
molybdic and boric acids. The m Planté Prize 
to h Bethenod for bis work on the production 
and utilisation of high uency alternating currents. 
The Hébert Prize to ouard. Roth for ns work 
entitled <‘ Alternateurs et moteurs synchrones.”” The 
Henn de Parville Prize to Gustave Ribaud for his 
work on absorption spectra and electric induction 
furnaces. The Hughes Prize to Jean Cabannes for his 
work on the molecular diffusion of ight The Clément 
Félix Foundation (grant of 2500 francs) to Georges 
Déjardin for the continuation of his researches on the 
excitation potentials of gaseous spectra. 

Chemtsiry —The Montyon Prze (Unhealthy Trades) 
to Maurice Javilherfor his workin biological : 
The Jecker Prize (in equal parts) een René 
Locquin for his work ın o c chemistry and Charles 
Dufraisse for his researches ın organic chemistry, 
stereochemistry, and on automdation. Cahours Foun- 
dation to Léonce Bert for his work in organic chemistry. 
The Berthelot Pnze to Emile André for his work in 
thermochemustry, the analysis of fats, and on squalene. 
The Houzeau Prize i ee nae e his work 
on the pre tion of anhydrous chlorides and in 
mdni chemistry. 

Mineralogy and Geology~—The Cuvier Prze to 
Léopold Kober for his work entitled “ Bau und 
Entstehung der Alpen ” and for the whole of his 
stratigraphical and tectonic work on the Eastern Alps. 
The Delesse Prize to Frangois Grandjean for hi 
researches en anisotropic liquids and on the geology 
of Corsica. The Raulin Prize to Georgea Dubois for his 
researches on the Quaternary of northern France. The 
Joseph Labbé Prize to Marcel Solignac for his work on 
the geology of Tunis. . 

Botmy.—The Montagne Prize between André de 
Puymaly (1000 francs) for his researches on alge 
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and Auguste Loubiére (500. francs) for his work 
entitled '‘ Recherches sur quelques mucédindes caséi- 
coles.” The Jean Thore Prize to Marcel Denis for his: 
studies on the distribution of plants. The de Comcy 
Prize to Henr Chermezon for bis work on the 
Cyperaceze. 
~- Anatomy and Zoology ——-The Cuvier Prize to Louis 
Sear for the whole of his work ın zoology. The 
vigny Prize to Eugéne Séguy for his book on the. 
mosquitoes of Egypt and Shir 
Medicine and Surgery.—Montyon Prizes (2500 francs) 
to Edmond ent, André Donatien, Louis Parrot, 
Fébx uard, Edmond Plantureux, Mile. Hennette 
Rougebief, of the Algerian Pasteur Institute, for their 
work entitled ‘‘ Les prroplasmoses bovines d’Algérie’’, 
to Eugéne Wollman for his memoirs on seat and 
the Abderhalden defence ferments; and to Léon Bérard 
and Charles Dunet for their work entitled ‘‘ Cancer 
thyrofdien.’’ Honourable mentions (1500 franca) to 
Emile Kohn-Abrest for his work on toxicological 
chemistry; Georges Rosenthal for his researches on ` 
blood transfusion ; and Camille Lian and André Finot 
for ther work entitled “ L’hypertension artérielle.” 
Crtations to Henri Colombiés for his experimental and 
clinical researches on cholesterol ahd its metabolism ; 
Charles Dejean for his memoir entitled ‘‘ Le canal de 
Cloquet, ou canal central du corps vitré”; Edmund 
Libert for his “ Préc de pathologie générale ”’ ; 
fone Bell for his work entitled “ L’os temporal 
chez l'homme adulte. Iconographie et description de 
los et de ses cavitids.”’ The bier Prize een 
Mlle. Fernande Coupin for work on the nervous 
system of vertebrates and Raymond Weissenbach for 
a work entitled “ Les syndriomes anémiques.” The 
Bréant Pnze (arrears) to Gaston Ramon for his work 
on the titration of diphtheric toxin and antitoxin by 
means of flocculation and on anatoxines The Godard 
Prize to Robert Courner for his memoir on the sexual 
ade in the female of mammals. The Mége Prize to 
oger Dours for his book on the analysis of the blood. 
The Bellon Prze to Alfred Thooris for his book “ La 
vie par le stade” The Larrey Prize to Jules Beyne for 
his work on the protection of the aviator against the 
effects of atmospheric depression by means of oxygen 
e l’adaptation aux change- 


Pp tus. 
SHO. ~The Mon 
Gaede her book “ 
ments de salinité. Recherches mologiquss et physico- 
chimiques sur l’épinoche"’ The Pourat o to 
Serge Métalnikov for his work on the intracellular 
digestion and immortality of the Protozoa The 
Philipeaux Prize to Pierre Mathieu and Henri Her- 
mann for their researches on the respiratory function 
by use of the tracheal air divider. 
Statistics. — A Montyon Prize (1000 francs) to 
Maurice Fréchet for the whole of his work on the 
calculus of probabilities. Honourable mention io 
francs) to urice Halbwachs for his book entitled 
“Le Calcul des probabilités à la portée de tous.” 
History and Philosophy of Science — The Binoux 
Prize to Albert Maire for his bibliography of Pascal. 
The Henn de Parville Prize to Emile Hegh for his 
recent work on Termites. The Jules and Louis Jean- 
bernat and Barthélemy de Ferrari Doria Prize to 
Georges Bouligand for his work on harmonic functions. 
MEDALS.— ot Medals to Maurice Javillier, 
Charles Dufraisse, Léonce Bert, Emile André, and 
François Bourion. . 
GENERAL Prizus.—The Grand Prize for physical 
sciences to Georges Mouret for the whole of his work in 
geology. The Lallemand Prize to Mlle. Piera Locatelli 


on Prize to Mile. France 
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for her researches on the influence of the nervous 

on eneration. The Petit d’Ormoy Prize 
(Mathemats Sciences) to Jules Drach for the whole 
of his work. The Petit d’Ormoy -Prize (Natural 
Sciences) to Maurice Caullery for the whole of his 
work in zoology and biology. The Saintour Prize to 
Arnaud Denjoy for his works on the calculus of 
primitive functions. The Lonchampt Prize between 
Albert Frouin petted ci Maylıs Guillaumie (2000 francs) 
for therr memoir entitled ‘La nutrition carbonée du 
bacille tuberculeux ” and Paul Cristol (1000 franca) 
for his work on cerous tissues. The Wilde Prize 
(in equal parts) between Raymond Jouaust for his 
researches on photometry and radiotel phy and 
René Mesny for his researches on radiogoniometry and 
short Hertzian waves. The Gustave Roux Prze to 
Edmond Sollaud for his researches on the embryogeny 
of the crustaceans The Thorlet Prize to Adolphe 
Richard. 

SPECIAL Founpations.—The Lannelongue Founda- 
ton between Mmes. Cusco and Ruck. “Fhe Laplace 
Prize to D. J. L. Bichelonne. The L. E. 
Prize between D. J. L Bichelonne 
M.E P Pascal 
and R. A. M. uédé (500 francs). 

GRANTS FOR SCIENTIFIC RESEARCH.— The following 
grants for research were announced : 

The Tremont Foundation to Alexandre Meunier for 
his cartographical work on French Western Africa. 
The Gegner Foundation to Léon Bultin for bis 
workin connexion with the pe Sebel ee and publication 
of the catalogue’ of scientific publications in the 
libraries of Pans. The Hirn Foundation to Georges 
Corroy (2500 francs) for the cost.of publication of a 
work on stratigraphy. The Becqu Foundation to 
André Danjon for his astronomical works. 

The Loutrewtl Fowndation.—I. Grants to establish- 
ments named by the founder : 

(1) The National Museum of Natural History. 
Louis Mangin (8000 francs) for the maritime laboratory 
of the Museum. Désiré Bois (4000 francs) for the 
publication of the third volume of a guide to the 
collections of plants cultivated at the Museum. 

(2) The National Veterinaty School of Alfort. 
12,000 francs to the hbrary of this establishment for 
the purchase of books and more especially of periodicals: 

(3) The National Veterinary School of Lyons. 
Joseph Basset (3000 francs) to pursue his researches 
on a new method of vaccination for anthrax and on 
the infectious diseases of the dog. Gabriel Marotel 
{1000 francs) for the continuation of his researches on 
the treatment of the tic diseases of animals. 
L. Jung (1500'francs) for pursuing his researches on 
the rôle of fats in the utilisation of food albumen and 
on the mechanism of rummaton and vomiting. 
Armand Tapernoux (tooo francs) to continue his 
researches on the hydrogen ion concentration of 
biological liquids, particularly of milk. M. Tagand 
(1000 francs) to enable him to undertake, under the 


ivot 
(750 poet 


, 


f Annual Meeting of the Geographical Association. 


“s THE world about us is the greatest of all 
laboratories, and Nature is the greatest 
demonstrator.” Even by the wayside, to and from 
school, as Prof. J.. L. Myres showed, we may see 
rocesses in o tion shaping the geography of the 
meland and illustrating the geography of other 
lands. The rhythmic flow of a river, as elaborated 
by Dr. Vaughan Cornish, offers ample scope for 
traming in scientific observation. Only by 
can the eye be trained to appreciate the complex of 
Nature and man, the adjustment of hfe—social, 
mescconomic and political—to its physical environment. 
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750 franca), P. C. Adam (500 francs),- 


ee of the 


i S Jean Tilho (4000 francs) 
maps resulti 





direction of M. Lesbre, researches on teratogenesis in 
vations domestic mammals. 
aye The National Veterinary School of Toulouse. 
Jules Girard and Pierre Pons (2000 francs) for the 
continuation and development of their researches on 
the factors moliiying gromi (temperature, special 
diet, castration) P. Bru (1000 francs) for researches 
on pulmonary emphysema in comparative pathology. 
Charles Hervieux (1000 francs) for on the 
putrefaction of food. ° 
II. Grants to establishments admıtted for one year 
by the President. Conservatoire National des Arts et 
étiers Jules Lemoine'(z000 francs) for the purchase 
of a tus for the physical laboratory. Gabnel 
ee (1500 francs) for the ae of American 
pa concerning various mechanical arrangements. 
III. Independent grants. Jules Barthoux (4500 
francs) for vi ee eae researches in Algeria. 
General Sebert (5000 cs) for the publication of 
documents relating to the creation of the Office 
central de documentation technique et industrielle. 
Jacques Chevalier (1000 francs) for the purchase of 
apparatus for researches on erimental cholo 
at the new laboratory at the University of Creneb 8. 
The Comité français de géodésie et géophysique 
Cerio 6. Atmospheric Bpi 14,000 cs. 
e. Yves Delage (4000 francs) for the publication of a 
volume of ‘‘ L’Année biologigue.”” René Dubnsay 
(3000 francs) for the purchase of apparatus to pursue 
his researches in cap chemistry. Louis Dunoyer 
(13,000 francs) to pursue his researches on certain 
problems relating to modern methods for the measure- 
ment of high vacua The Fédération française des 
Sociétés de Sciences naturelles (7000 francs) as a new 
contribution to the publication of the “ Faune de 
France” Edmond Friedel (2500 francs) for his 
researches on the diffraction of the X-rays by smectic 
bodies. Pierre Lesne (2000 francs) for the pursuit of 
his researches on the coleopterological fauna of peat. 
Charles Marie (5000 francs) for assisting the publica- 
tion of the annual tables of constants of chemistry, 
payee and technology. Charles Moureu (4000 francs) 
or the purchase of a new type of bomb calommeter. 
The Marseilles Observatory (3000 francs) for the 
Journal des Observateurs Êm. 
mard (3000 francs) for geo opral exploration in 
or the publication 
from his lorations of Tibest, 
Borkou, Erdi, and Ennedi J. Tissot (5000 francs) for 
assisting the publication of a work concerning the 
copstitntion of animal and plant organisms Mile. 
Y. Trouard-Riolle for researches in genetics Père 
Lejay to complete his researches on atmospheric 
electricity 
(The total grants from the Lontreu:l Foundation 
given this year amount to 124,500 francs.) 
The Bouchard Foundation to Henry Cardot for his 
work on adaptation to change of environment, 
heredity, Protozoa, and micro-organisms. 


Sir Halford Maclander stressed that descnption 
must be the central fact in the teaching of geography. 
Matenal must be obtained before there pa any 
study of causation. To descmbe truly, artustically 
and with a true sense of proportion 1s to reach the 
highest art, and such description is essemtia] to the 
Popron of a onal organisation and entity. 

these grounds,, Sir Halford placed geography 
among the arts rather than among the sciences, 
though, as Prof. Lyde pointed out, artistic description 
implies scientific method. ~ 

egional description demands, -one might almost 


‘the U.S. and Canada Boundary 
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say perpa a cadre or framework. Prof. P. M. 
Roxby dealt with the concept of natural ions ın 
the teaching of geography, wing his ill tions 
from China. The land frontiers, regarded as a zone 
‘rather than a political line, separate major regions 
differing from each other physically and biologically 
no -less thaneculturally ‘and economically. This 
difference between China and her n urs being 
greater than the' difference between sub-regions 
of China,» makes for unity in spite of its onal 
diversity. The major sub-regions also—the North 
China plain, the lower Yang-tze basin, Szechwan, 
south-east China and the highlands of Yunnan— 
reveal the same coincidence, broadly speaking, of 
natural and cultural divisions. Here, then, is a cadre, 
apparently permanent, giving definition to the geo- 
graphical region with its internal complex and its 
external relationships. 

Mr. A. G. Ogilvie outlined the extent to which such 
studies have been carried in South America and Africa 
and defined broadly the line upon which future 
geographical must proceed. In both con- 
tments rapid progress is being made in topographic 
surveys and in the production of maps adequate for 
the needs of research workers. But much remains 
to be done. Under the auspices of the American 
Geographical cent much geographical work has 
been done in South America and more is being 
undertaken In Africa little geographical research 
has as yet been carried ont, espemally in British 
territory 

Sir John Russell, in his account of-“ Cotton and 
the Nile,” gave geographers two illustrations of t 
interest ın the complexity and change of regional 
activities. Naturally the Anglo-Fgyptian Sudan 
offers an important field for extensive cotton cultiva- 
dion. Can the Nilotic tribes be induced to change 
their mode of life and grow cotton for the European 
market? In Egypt, on the other hand, a very 
distressing situation has arisen. After the ex- 
penditure of mullions of pounds sterling on great 
schemes of irrigation, the land has begun to deteriorate 
quickly, For the first time in the long history of 

gypt, it has been necessary to import fertilisers. 


Egypt is now a large buyer of nitrate of soda for the 
growing of ee P 
Geographi economics, a term applied to the 
study of economics on a regional or geographic basis, 
forms one of the most important and most urgent 
fields for research. What are the damental causes, 
for example, why Malaya and British Guiana, com- 
parable in size, position, climate and fertility of 
soil, should differ so widely in thejr total ulation. 
and the export of domestic ucts ? e has 
a population of 3,300,000 wi rt value of 
E pace (1923), the other a popula ion of 300,000 
andexportvalueot3;757,647}. illustration, quoted. 
by Mr. Orms re, served as an introduction to 
his poro address on ‘‘ The Economic Geography 
of British Empire.” Under present conditions, 
some regions are primary producing countries, others 
are manufacturing. The two are complemen and 
both require that their eqonomic life should be studied 
on a regional or geographic basis, however fully trade 
statistics may be studied in the abstract. To many 
statesmen in 1763, Guadaloupe with its slaves and 
sugar appeared of far ter worth than the vast 
forest and prairie lands of Canada because the 
potential geographic value was not dae let The 
observations of a trained geographer capable of getting 
the economic survey away from a narrow view o 
economics on to a much wider plane are of immense 
value, not merely to those engaged in administration, 
but also for those engaged in commerce. Un- 
fortunately, little has as yet been done in the British 
Empire in this direction Innumerable factors enter 
into an acceleration of primary production with the 
consequent increase of. purchasing power of manu- 
factured goods. Even in man ing countries, 
Sir Richard Gregory pointed out, inventive genius. 
and adaptability may serve or create new n and 
thus tain or even enlarge the volume of trade 
between manufacturing and primary producing 
countries. : 
Altogether the papers presented at the annual 
meeting of the age Ss ears Association on January 
7-9 furnished an excellent series illustrative of the 
theory and practice of geography. 


Geodetic Observations in the United States of America. 


AN official coastal survey of the United States was 
first authorised undér President Jefferson in 
1807, and since that date, with some vicissitudes, 
continual progress has been made in the survey of 
the country, both coast and inland. The Coast 
Survey, on account of its extended work, was re- 
uated the Coast and Geodetic Survey, as now, in 
1878, Besides the work done by this d ent, 
determinations of latitude, longitude, and azimuth 
have been made at various times by the U.S. Lake 
and Geological Surveys, the U.S. General Land Office, 
Commussion, the U.S. 
Army, and other bodies. Some of these determina- 
tions have hitherte remained unprinted, while others 
are scattered throughout many reports. The Coast 
and Geodetic Survey has therefore collected them 
all in one volume and made them readily and per- 
manently available for scientific purposes.* ` 
made by 


The tion of the volume has been 
Sarah ia nse mathematician to the Survey, who 
acknowledges the help given by Dr. Bowie, chief of 
the Division of Geodesy, and all the other members 
~ Department of- Cormmaros :- U.S.. Coast, $na eg . Sezal 
No. 3. “Astrooondo Deteommatons by United States and 
Geodetro and other bons,” 


Survey Organa 
Pubboaton N tom, 
Prmtmg Oee, isn) fe a pis 
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.work. 


.of the staff of this Division. The compilation has 


been done ın an admirably workmanlike ion, with 
concise but adequate rical introductions and. 
descriptions of the various classes of observations. 
There are four chapters dealing respectively with 
longttudes, latitudes, azimuths, and deflexions of the 
vertical, followed by a final chapter (occupying rather 
more than half the volume), gı detailed particulars 
of the stations. In eaeh case the principal instru- 
ments and methods of observation and computation 
are described and illustrated, and the other relevant 
facts are summarised. : 

For a volume of this kind the letterpress contrivea 
to be surprisingly interesting. The bulk of the 
volume, apart from the final chapter, is naturally 
devoted to tabular matter; the results- (both as 
observed, and after ma the various necessary 
adjustments) are given in er of date, the probable 
errors being indicated, ae in the case of the 
deflexions of the vertical eference to any indi- 
vidual station is facilitated by a comprehensive indes 


‘to stations. All those who have occasion to make use 


of geodetic data for the United States will feel grateful 
to the author, and to Dr. Lester Jones, the Di re 
of the Survey, for this very valuable collected 
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Contemporary Birthdays. 5 


January 23, 1856. Brig.-Gen. Sir Henry C. L. 
Holden, K.C.B., FR-S. 


January 27,1864. Prof. John Walter G ry, F.R.S. 


January 27, 1856. Prof. Edward B. Po ton, F.R.S.. 





ean Henry HeLpEN was born at eee ai 
ucated at Ipswich School, he joined the Ro 
Miltary Academy, Woolwich, aerarii entering 
(1875) the Royal Artillery, and then came service 
m India, until 1881. The inventor of many instru- 
ments connected with electrical science and artillery 
blems, he became Superintendent of the Royal 
un and Carriage Factory at Woolwich ; afterwards 
he was (1914-16) Director of Mechanical Transport 
at the War Office. 


Prof. J. W. GREGORY, goor and loring 
traveller in many regions, was educated at Stepn 
Grammar School. isis porary he was associated wi 
his father in the woo trade, but ın 1887, saving 
ualified for an assistantship in the logi 
epartment of the British Museum, he hen 
devoted himself to scientific pursuits. He left London 
and Government service in Se ad areca sea ea 
of Aad of geology and mining at the University 
of Melbourne (combined with survey hisin) returning 
in 1904 on his election as professor of geology at the 
University of Glasgow. A voluminous writer in 
different branches of geology, Prof. Gregory has studied 
in particular the features of the Alps, the Mediter- 
ranean basin, Africa, the West Indies, and Australia. 
Among his Dlications are “ The Origin of the 
Great Rift Valley in East Africa,” “‘ The Origin of 
Fjords,” ‘‘ The Evolution of the River Systems in 
inese Tibet.” Prof. Gr ory was president of the 


Section of Geology, B ion, 1907, and 
of the Section GEC aca E IgI9. 


Prof. E. B. PouLTON was born at Reading, the 
son of an architect resident there. He was educated 
in the first instance at a private school, afterwards 
entering and aameia at Jesus College, Oxford. 
For many years (and ) Hope eeasor of zoology 
in the University of Oxford, y a Burdett-Contts 
uniy scholar, an ex-president of the Oxford 
Society, 
sometime tutor at Keble, formerly a member of 
Oxford Hebdomadal Council—in short, all Prof. 
Poulton’s traditions and implications savour of 
Oxford. President of the Linnean Society, 1912-16, 
he was awarded (1922) the Linnean_gold medal, in 
token of the Society’s appreciation of services to 
zoological science. Sir A. Smith Woodward remarked 
at the time that Prof. Poulton had begun by traversing 
a wide field, from bone-caves and Pleistocene geology 
to the structure of the tongues of marsupials—histo- 
logical work which culminated in the interesting 
discov of true teeth in the embryo Ornithorhyn- 
chus. . Poulton’s inclinations, however, were 
always towards entomology, and for many years he 
has been regarded as the exponent of the theory 
of protective resemblance and mimicry in insects. 
His keepership of the Hope collection at Oxford has 
resulted in the creation of a museum of entomological 


specimens illustrative of variation, g phical dis- 
tribution, and mimicry i on theory of 
evolution. He has also carried out ental 


tang the dependence of the coloration of 

larves and pups on the particular circum- 
stances of thelr environment. . work was re- 
warded in 1914 by the Royal Society’s Darwin medal. 
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breeding work on variable protective resemblance, 
demons . 
certain 


in natural science at Jesus Collega, 
C) 


Early Science at Oxford. 


January 25, 1683-4. A letter from Mr. Aston gave 
an account, of ye specific difference between ye 
Christalls of Sea-salts and common salt, or Inland 
salt, which consists in this : The angleg of ye Chrystalls 
of common salt are entire (as likewise are those of 
Sal Gemma and ye Hxiviated marine salts of Dr. 
Grew) but ye angles of true sea-salt are cyt off, mto 
Giengae planen, at least in one of ye sides. Dr. 
Plot she us some Chrystalls of sea-salt, in which 
we observed ye tri plane mentioned in Mr. 
Aston’s letter. The severity of ye frost led us then 
to discourse of cold, of making holes in 
ye Ice with salt, which eats through ye ice, which 
means ye common-people make use ‘of, ın opening 
their frozen pumps. 

January 26, 1685-6. A paper of Dr. Papin’s ex- 
plaining his new way of raising water was presented 
and read. 

Mr. LLoyd communicated a paper oer an 
account of some plants, which grow in North Wales, 
and are omitted in Mr. Ray’s catalogue. 

_ Dr. Plot presented an old almanack sent him out 
of Somersetshire. 

January 27, 1684-5. An answer to Dr. Middleton, 


_ provost of Kings Colledge in Aberdene, was drawn 


up, concerning the estab: a` Co ndence 
between us of this Society, and ye Gentlemen of 


Aberdene. ATIN a 

The Society, bei uainted, t, in Hullington- 
fields, in Wiltshire, ret an odd sort of light barren 
earth; and that severall curious plants grow there- 
about ; ve order, that Dr. Plot, at his return to 
Oxford, desired, to write to Mr. Cole of Bristoll, 
(to whom this land belongs,) and make use of his 
interest with that gentleman, for ye procuring an 
account of these mates? 

Sir Wiliam Petty having thought it worth his 
while, to enquire into proportion of materials, 
used in making se sorts of Mortar, following 
report was drawn up: The Mortar used by our 
Plaisterers is generally of two sorts, course er ffine: 
1. Cowrse mortar is made of Lime, sand, and hair. 
the Lime used here at Oxford is of 2 sorts, viz Chalk- 
lime, made of a Chalk-stone dug at Nettlebed, and 
other places, and burnt: or 2dly Hard stone lime, 
which 1s made of hard rag stone, burnt; this last sort 
of lime is much stronger, and will go 2 yards square 
in five, farther, (for it takes up far greater gary 
of sand, and water,) than ye former, which is the 
finer of ye two, and ye more beautifull, and glorious, 
‘to the eye. 

One bushel of chalk lime, one bushell of sand, and 
one peck of hair, mixt all together with water, will 
make courss Mortar: but if you use hard stone lime, 
¢hen one bushell of Line wii require a bushel and 
3, or 2 bushells, of sand, and a bushel! of hair. In 

making of fins mortar mix one bushell of chalk 
ime with ¢ a peck of hair, or a bushell of hard stone 
ee ee and as much water as is 
necessary. urse mortar is used’ next to ye lathing, 
or ye stone, or brick-wall; fine mortar is drawn on 
ye other, makes it white, and beautifull. 

Clay mortar, or Loam mortar, is made with clay, 
and as much chopt straw, as ye clay will take In by 
ye help of water. 


Whiting is made by dissolving Spanish white either 
1 aie or in water, that with size is not easily rub’d 
O * 


That substance, which is commonly sold at London 
far about 1d. p pound for Spanish white, is supposed 
te be mide of chale oii, and made up into Balls 
with water. _ 


’ readil 
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Societies and Academies, 


LONDON.’ 


Royal Society, Jan 14.—Leonard Hill and 
Y. Axuma: Effects of ultra-violet radiation upon 
involuntary muscle and the supposed physiological 
interference of visible rays. No Be yaioladieal inter- 
ference is produced by dark heat or visible rays with 
the excatueg action of ultra-violet on involuntary 
muscle. The action of ultra-violet rays antagonises 
that of adrenalin on involun muscle, but not that 
of emetin. The presence of calaum in the nutritive 
fluid is necessary for the increase of tone produced by 
ultra-violet rays.—I. de B. Daly: A closed-circuit 
meer ae p tion ; effect of alterations ın the 
penphe ce and in the capacity of the 
circulation. A diminution in capacity of the systemic 
circulation produces the same effects qualitatively and 
quantitatively as an increase in the volume of circu- 
lating blood, namely, a rise in pressure in both auricles, 
the aorta and the pulmonary artery, and an increase 
mm the cardiac output. An increase in peripheral 
resistance has an opposite effect. ‘' Resistance,” 
“ capacity ” and b distribution effects are inter- 
dependent, their relative effects being determined by 
the physical constants of the circulation —C H. Best: 


On the effect of insulin on the dextrose consumpton. 


of perfused skeletal muscle. Insulin greatly acceler- 
ates the rate of sugar disap ce from defibrinated 
blood used to the isolated limbs of the cat. 
Theactionis attributable to its effect on the metabolism 
of the skeletal muscles.—T. S. P. Strangeways and 
Hanor B. Fell: Experimental studies on the differ- 
entiation of embryonic tissues growing in vivo and in 
vitro. (i.) The development of the undifferentiated 
limb-bud (a) when subcutaneously grafted into the 
post-embryonic chick, and (b) when cultivated sn vitro. 
—C, N. Long: Muscular exercise, lactic acid, and the 
supply and utilisation of oxygen. Pt. xiv. The relation 
in man between the oxygen intake dunng exercise and 
the lactic acid content of the muscles. In men, as 
well as in the isolated muscle, the rate of removal of 
lactic atid, as measured by the oxygen intake, is 
proportional to the square of the lactic acid concen- 
tration ın the fluids which are in contact with the 
muscle fibres. Lactic acid apparently acts as a 
“ governor of oxidation ” in the recovery process of 
muscle.—K, F. Hetzel and C. N. Long: e meta- 
bolism of the diabetic individual during and after 
muscular exercise. Muscular exercise in the diabetic 
individual a to be accompanied by- tis same 
metabolic cha ges as ın the normal. 
creases the combustion of carbohydrate. For short 
periods of exercise, with insulin administered during 
the last 17 hours, the respiratory a aee of the 
excess metabolism is unity, exactly as in normal men : 
for exercise of moderate duration ıts value is inter- 
mediate, while for exercise of long duration it tends to 
fall towards that of the previous resting metabolism. 
In this respect the diabetic individual with recent 
insulin, on a diet peor in carbohydrate, belfaves in a 
manner exactly similar to a normal man on a diet 
consisting mainly of fat, though the ran are 
more exaggerated. In a diabetic individual without 
insulin, the respiratory quotient of the excess meta- 
bolism is always low. It may be supposed that a 
muscle, fox its oxidative processes in recovery from 
exertion, uses carbohydrate only ; that im the presence 
of insulin there ase stores of carbohydrate in a form 
available for use by the muscle, and that a 
short interval of exercise does not sufficiently deplete 
these stores to render an immediate restoration 
neceasary from other substances in the body. In the 
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arcise in-, 


absence of insulin, these ready stores of carbohydrate 
have pun low. Prolonged muscular exertion, a diet 
poor in carbohydrate, and the absence of insulin, all 
produce the same effect, namely, a lowenng of the 
respiratory estes of the excess metabolism due to 
exercise. these factors might be expected to 
deplete the stores of carbohydrate readily available — 
W G Millar: The diffraction method of measuring 
the diameter of erythrocytes. e 


SYDNEY. ° 
Royal Society of New South Wales, December 2.— 
A. R. Penfold and R Grant: The germicadal values 
of some Australian essential oils and their pure con- 
stituents, together with those for some essential oils. 
The published value for terpineol (Rideal-Walker test) 
is 16. Someotherresultsare: <Atherosperma moschata 
(crude oil), 18; formic acid, 5; butaldehyde, r2 (5) ; 
butyric acid (normal), x (8) ; butyl butyrate, 13 ae 
Figures in brackets are due to either in or 
decreased dispersion brought about by solution in 
alcohol instead of 7:5 per cent. roain soap solution. 
—A.R. Penfold: The essential oil of Backhea Gunniana 
var. lasfoka (F.v.M.). This Myrtaceons shrub: is 
widely distributed git aie the mountains of New 
South Wales The yield of ou from the leaves 
amounted to 0-33 to 0°74 per cent , and its melting- 
point was 43° to 47° C It is the only Austrahan 
essential oll which has yet been recorded that becomes 
a solid at ordin temperatures. It contains more 
than 60 per cent. eudesmol, eudesmene, b-pinene, 
small quantities of unidentified phenolic bodies, and 
valeric acid ester and a stearoptene.—F. A Coombs, 
W. McGlynn, and M. B Welch: The black cypress 
ine (Calitiris calcarata, R. Br.) tannins and their 
ibution in the bark. Thus tree occurs over a large 
area of Australia, and possesses a valuable tan-bark 
containing up to 36 per cent. tannin. Difficulty has 
been experienced in obtaining a satisfactory com- 
mercial extraction, due to regularly recurring bands 
of cork cells, impervious to water, at close intervals 
now observed. By grinding the bark to a powder; 
this difficulty can be overcome. Starch, which wa 
most important agent in the destruction of tannin 
when ion is carried out at high temperatures,- 
was observed ın those cells of the inner living bark in 
which tannin is situated. The bark of this tree is 
available in large quantities, and is very suitable for 
the production of a tanning extract. It resembles in 
many res the North American hemlock bark, 
but rts tannin content is at least double.—C. A. Suss- 
milch : On the occurrence of waterworn pebbles of 
coal in the Upper Coal Measures at Red Head, N.S.W. 
Analysis of one of the pebbles, together with its 
porua character, indicates a probable derivation 
m the Greta Coal Seam in the Lower Coal Measures. 
This indicates that the Lower Coal Measures must 
have been undergoing denudation d the time 
that the Upper Coal Measures were being laid down, 
and therefore, that some crustal movements must 
have taken place between the deposition of the two 
coal measures.—Ida A. Brown: Some te forma- 
tions on the south coast of N.S. Wales, wi E ET 
reference to the age and origin of the so-called “ silica ” 
rocks. The flinty quartxutes discussed occur on the 
south coast of New South Wales and in the Ulladulla 
District, and are quarried as “silica ” for use in the 
manufacture of icks for lining steel-furnaces. 


Hitherto they have been ed as the result of the 
metamorphism of Upper ine o-Carbonifer- 
ous) san nes by volcanic dykes, but it is considered 


that:they are derived from very pie siliceous sedi- 
ments of Tertiary age, which have hardened and. 
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com by subsequent flows of olivine basalt. | the hydrobiology in the mountains of the Eastern 
Well - prena fragments of the stems and roots | Alps. Chemical analyses have been made of the 
of a dicotyledonous angiosperm were found in the | waters of mountain lakes. 


quartzite. 


VIENNA, 


garaio of Sclences, November 5.—K. Chudoba : 

8 a alee lagioclase. The -position- 
method ye Bee applied to Re aa the 
situation of the pptical axes for different wave- 
lengths in orthoclase. With albite the dispersion of 
the B-ams is about three times as great as that of 
the A-axls. Measurements were made with mono- 
chromatic light of six different wave- , and the 
situation of the axea controlled by the right angle 
-method.—~B. P. Wiesner: On the function of 
the germinal d before puberty; experiments 
on rats. (I) tion of new-born males The 
development of sexual characters at puberty is 
dependent on the endocrine function of the repro- 
ductive system.: Castration was performed twelve 
hours after birth, and the after-growth of castrated, 
pne-side castrated, and entire animals com at 
various ages. Development continues for a few days 
only after complete castration; normal and = 
castrated animals develop alike. (II.) Spaying of 
new-bormm females. In contrast to the es, the 
normal and spayed females develop alike up to 
uberty, and only the onset of the œstrus cycle and 
ts odic recurrence proves the secretory function 
of the ovary. There is no wstrus in spayed animals, 
but the earlier stages of the development of sexual 
characters are independent of the o . Details of 
these researches will appear in Pfiuger's Archeo f. d. 
ges. Phystologie——P. Weiss: The morphological im- 
potence of regeneration tissue. The formation of 
extremities from tail material from Triton. Trans- 


plantation was made from the middle of the tail 
into the body wall near the fore-limb. Various 
effects took p ealing over, a small tail, warty 


lumps or a differentia limb. The regeneration 
tissue when young seemed to be undifferentiated, 
and its Lae! growth was determined by the 
position into which it was transplanted (morphological 
impotence). Older material, to a certam degree 
d ed as tail, formed tail after transplanting.— 
K. Grobben: Attempt at an explanation of the 
alternation of layers in —H. P. Cornelius and 
M. Cornelius-Furlani: Ke on geological inquiries 
on the Insubrisch line the lower Val Tellina. 
Two quite different zones occur; in the north, highly 

biotite-gneiss with intrusions, and in the 
south, uniform quartz-phyllite. 

November 20.—G. Welssenberger, S. Baumgarten 
and R. Henke: Absorption by charcoal from viscous 
media.—J. Zellner and others: Contributions to 
the comparative chemistry of plants, XI. The 
chemistry of barks. In the barks of Cornus, Tilia 
and Carpinus, substances have been found such as 
alnulin, coryliresinol and platanol acid.—J. Braun- 
hauser: The chemistry of heterotrophic phanerogams. 
Mistletoe berries have been analysed.—A. Huber: 
Newton’s method of approximation.—Skrabal and A. 
Zahorka : The hydrolysis of acetic acid ester by acids. 
pe ew The structure of the Alpine middle-trieas 

deduced from the diplopores.—H. Handel-Maxzetti : 
New Chinese plants (36). Includes species of Aconi- 
tum and Corydalis. 

November 26.—K. Umrath : On the conduction of 
«irritability in Mimosa. In M. Spegassinti as in 
M. pudica there are several stimulus conducting 
eee Three velocities of conduction were found in 
e leaf and two in the stem.—O. Pesta : Problems of 
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Decentber 3.—H. Hahn: On a theorem'of exist- 
ence in the calculus of variations, and on the method 
of arithmetical means in the theory, of generalised 
Fourier integrals.—H. Handel-Max : New Chinese 
plants (37). Three species of Pedicularis are described, 


December 10.—F. Becke and J E. Hbach: On 
nephelines with zonal structure. 





Official Publications Received. 


Bertrage xar Natur- und Kultorgeschichts Lithauens und angrenzender 
Gobiote. H von Prof. Dr. H. Stechow. Einisitung, von 
Prof. Dr. E. Blochow. Vogel, yon Dr. H. Sachtlebsn. ¢ ungan 

EKlasso Bayer. Akadems der 


Beheuring. tangen, von 
(Abbandlungen dar math.-ph Klawe der 
. Akademie der Wissenschaften. Suppl-Band 2-6 Abhandlung ) 
rwaldes von Bulowies, ron 
Prof. Dr. P. Back. , i ct ge (Aculeata, [chnewmonsas, Chalasto- 
wra), von Dr. H pe a pa pteren aus 
Sem ialowioser Wald, Pou Dr. Q. e ber Waldlmenenrnoht in 
ach 
Klases der Beyer. Akadem der 


Abhandl 40640 Tafeln. 
OF ar nbn tanks air Winsensobatees.) 


Gftncben: Verlag der Bayerischan 

Department gn reese Weather Bureau. W.B. No. 866 
taatoa to 8 Obaaryara: (Oironlar ene 
Dt Fourth edion.) Pp. 14+90-+8 plates. (Washmgton: Govern- 


ting Office.) 

tions of the Boessty of Edinburgh. Vol. M, Part 2, No, 
5: Btadiee in Lrregular Russom No. 1: The Paramtem of Cuscuta 
See (Roxb). Ny Baro Lniaene Pp. 


b 
PE aaith aten E, being the Thrtæth Volume of Trant- 
actions of the Bouth-Mastern Union of Borstaes, moluding the 
Proceedings aš the Thirtieth Ann 


Ministry of Pubho W. ` Ph Depart The Lake 
pininana Baen of the Nhe By oh deat rls Deparunini 
Paper Mo. a) ere, Plates+-12 charts. ( : Government 
Pu "T: 
and Transaotaons of the Oroydon Natural History and 
Seuentific z ee ee OT Pp. 
xxmu-xlix+36+ 187-TH+ 
ay ar che Tntariot: u of Bdussfion. Bulletin, 10%, 
of ‘ashington : 


Pp. u+7. 


> J 

van den gemxddsiien on regenval o 
ea tos eon. der rogeanations (iapa of ths Mean 

Baeinfal on Jara and Madoera, with a Map 
tee Btakons). Pp. u+lé Maps. (Welterriden: 
Landsdrukkerl). i 

(tai, age page or Bullan Mo. Ta: Im of 
rs into Oar By Alexander Brace, Pp. ilL Galois) 


40 cents. 


sigtitg ihe Tepe of the Imparial Dairy Bxpert, Pay 3 enti 
Government aod Secretary, Bureau), 194-26, 
Pp v+. : b of India Central Pubhesion 
Brench.) £4 ; ; 

Annuaire de PAnsdémis des des Letéres ot dos 
Beanx-Arts de us, 1035, (le année) Pp. M8-+8 plates. 
(Bruxelles: Maurtoe ) 


Government of Inde: Department of Industries and Labour, Publio 
Works Branch. Toennial Renew of Irrigation m Indu, 1911-19. Pp. 
hL i a Government of India Central Publication Branch.) 
i rupee; is. 4 
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Diary of Societies and Public Lectures. 
eee TsaWUARY 33. 
Untrermty 


BLeCTRIGAL ron Woas (at Molim at 8.—Demon- 
stration of the A ene af in the uotion of Music 
for the Home.—H V. Spanner: The of Musio in the Home 


Bova Lawrrrovion ow Gauaz Bureane, at 8.—EL Balfour: The Brolutson 
heb rg ay a 
PrYmoLogica, Socurry (at National Institute for Medical Research). 


MONDAY, Jawvany $5, 
Boyar Inma Anney, at 415. 
y 


ame SR of the Outer brides. 3, North Uist and 
Ben —Dr. P.M. Pinisy: Old Red Sandstone of Shetland. 
Part 1, Area, With Notes on the Foes! Fishes of the Old 


of dale and tne Horce in High Vallage Ds : 
The Distnbation of Hlostine in High Vol Discharges. 
Vieronia orrtroms ‘tral Bukimgs, W. at 490.— 
Li-Oommdr. V. L- : Modern Scisnce m the of Job. 
Deetrrora : into 


expenenced Pensioners 
panies, with a Note on the Mortehty expemenced by 


Rora, OotLrans naar rear or Tiroamn, ab 5.Bir Arthur Kath : 
pe 4). The rta 
Fossi] sT Man ( Taungs Anthropoid : 


Borar or Mapioraa, a4 8 —Lord Dawson of Penn and others: 
Drcusaion on Hyperpiests. 
lasrrevrion of MLEOTREIOAL nformel Meeting), ab T.— Dis- 
cussion: Impremons on my Yisis to Amerme, mainly about 
” Switchgear. 
Arms Gal Tyne) abt oe t P. r Bone: e 
i s P 
The Past, E> ind Fatuss of Winging phony. 
Bora Sooner or Ants, ab &-—H. P Shapiand : Desorasion of 
pray bel (Cantor Deotarea) Q). 
Rotar Socurry or Mrmooa (Odon Bection), at 8&.—A. W. Wellings: 


Dome Palate m: Me Anstomy ol Me pilarea or Mis Toot Palp 
and B. T Lowe: gota piati Removal of a 


¥. 
on Manipulative Treatment in Medsemos and 


` TUESDAY, Jixvary %5. 

Eora Doso Soorery (ab Ball's Bridge, Dublm), at 418.—Prof. F. H. 

ee Eod okhora: Disduamon: on Recent Theories of Stellar 

Rota. Iwerrrvriow oy Qamr Burrany, ab 6.15.—Prof. J. A. Orowther: 

Pain imi Gs Dn Baath A. Angwin Walmalsy : 
OM oF ITIL — A. and T. 
Rugby Radio Staton. 


Iywraiyrs oF Mame Mxoroemms, at 6307. A. Best: The Fistiner 


wams (Informa) Meeting) (a+ 88 Pall 
l aueia an Tre Pompe apd Jealekc 

or BiroTricaL bromas (North Midland Centre) (at Hotel 
stropole, ee ce Carr: Ths Use of Induction 


Rora Puoroaxarnic Soorwry or Gasar BRID, «b Y.—A. B. Newman : 
Tares Pallamon In Kinematogrsphy. 


Lperiroriow or Boropones mw Soortam (at 9 
Treen Hage Crowoent Giumgow), ab 7.90--G. J. T Laat The Workspoor 

ROYAL ANTEBOPOLOGIOAL LOGIOAL Desrtryys, at &80.— Anniversary A 

Rora Boomrr or Mans (Medsems and Oom —s 
Sections), at 6.90. —fhr Hum PRoLleston (Medlaine) Prot 7 coe 
(Comparative Medicine) : Discussion on Hodgicn'’s Disease 
m Man end Animals, 

Ixsrrroriox or Buzcrena: Fbronrares (Western Oentre) (Bouth Wales 
Instatute of Bngmeers, Cardif.—A. P. : Tiumtnaizon and Light - 
(Faraday Lecture) A 

WEDNESDAY, Jawosny fY 
Rova a apre Oonperative M ocheine Becton), ab 5. 
or xaaa ab 5,— 
rot Relation of ¢ tty of Vitamin B to 


Geantity of Food. Prot J. 0O. Drummond : New Facts concerning the 
taol tamme - 
o at &—fir Arthur Keth : Foss] Remains 


Bodmer, ee UT it Work, particularly m the Broluiion of 
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LxsrrruTs or Meras tty with 
e N acy a MAC 
Referwnos to Work tn Canada É 


Iasrrrorrow oF Avrowosr.e Thrones (North of Mngland Centre) (at 
H4 Deanagate, Manchester), ab 1.15, . D. Parkes: Logis applied. to 


Oua (jomily with Andesoman 


or Ommaost Ixpusray Never an Bast 
Bookon) Gf 26 York Place, Mimbirghy a 20.—Dr. A. W. Dunstan: 
Recent Developments m the Refining of Petroleum. 
RovaL Socurr or Arras, at 6—Prof. J. Malean Thom Bome 
General Problems of ths by Sea and Oonserva in Stare 


Youn aren EN 
Parsons: The Marias Taba brh hta of Lond ‘ 


PwromoLodiaaL oden] Bastion) (ab Royal oe 
of Medians), ab —Dr. E Glens Investagaisons fn! 
Tapau to Breakdown. 


THURSDAY, Jawuary B. 


Borar Soormrr, at 480.—-Prof. A. O. Seward: The Oreteseous Plant- 
Bearmg Rocks of Western Groanland.—Dr. W. p Pane ma T E 
Hancock :' Measurements of the Revermng Spiral m 
B- E. Bome: “Syrian of iae ig hog dre 

TC Godon The Development tha Claron fanaa; ahai 
wy b read Honig @ Greene aad 1. Batons isnt A Onta] 
tal Data on the Hffest of Minute Mestrc 

Rate of the 
Chioroernorin : a Pigment aliied to Hemogio 

Bora. Leerrroriox or Gaur Barrar, ab 615.—Prof. O. J. Patten: 
The Pastor in Birds. 

sod a Edad Y Srupexrs’ Amoctatiox (London) (at Institute 

of Ghemney) ah Tamane The Transference of Obemwel 

Boule (Address), 


earl JaWUsRY 2. 
Royal OoLLaga oF sapere tag as dEr Arthur Keth : 


Gorila and its Bearing 
Learrrvrion ae econ ae orzxes (Yorkahire prancha) Gret 
Northern Hotel, Leeds), at 6.30.—D. Dandson: A Mew System of 
Hotnforosd Conérote Doce trusted’ and fta. Appl ee mens, Seaman 
on Bilt ana Runnbig Bind- 
Jomxor Ixsrrrorrox or Receeee ak TO A N Ma Moca: Comfort in 
Railway Travel from the Point of of the Hngineer. 
Bova. Derrcrorix 


or Gaxrat Berran, at P.r Wiham B, Hardy: 
On Films, 
Mawonteran LITARARY ND PAILOSOPRICAL Bootrerr. 


SATURDAY, Jawoary 00. 
Llesrrrvriog oF Guuat Barra, at 8—H. Balfour: The British 
ee Boat, end rt Amnn s 
Norra or iraran Leerrrvrs oy NWrowanoa, Bann 
Associates’ and Studente’ ini Belin) | Neville b Halt, Newoastieupon 
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Electric Supply in Great Britain, 


U NTIL the details of the Government electric supply 

scheme for Great Britain outlined by Mr. 
Baldwin on January 15 are published, it is only possible 
to discuss the scheme in a general way. It may be 
useful, however, to give a brief survey of the conditions 
affecting electric supply in Britain. The proposals are 
of national interest, affecting directly not only the elec- 


` 


trical industry but also the many industries for which - 


electric power is a necessity. They also affect every 
one who uses or n the future may use electricity for 
domestic p 

Situated 
stations. A few of these are large and acan efficient, 
but several are getting antiquated. They, are operated 
by private companies, manic palicis and “joint authori- 
ties ” in accordance with the Electric Lighting Act of 
1919. Some of these are authorised to supply elec- 
tricity in bulk, and these will retain their powers. After 
the electricity is generated it is transmitted to distribut- 
ing stations, where the business of the engineers is to 
make arrangements for supplymg consumers with 
electric power and light. The scheme is to eliminate 
gradually the inefficient generating stations and convert 
them into distributing stations. They will purchase 
their electricity in bulk from a central board, which will 
own a huge distributing network of mains. "This board 
will its electricity from a selected number of 
existing generating stations, and after paying the small 
expenses of management and the interest and sinking 
fund on its network, will apply any surplus to the 
cheapening of the cost to the consumer. 

The scheme is not exactly novel, as a somewhat 
similar one was ested for Great Britain and dis- 
cussed in the electrical press last year. It seems, how- 
ever, to have been studied in detail by the Electricity 

mmissioners, who approve of it. It will be useful, 
therefore, to consider the of electric supply 
in Great Britain and to discuss some of the problems 
that will want careful consideration. There will be no 
Government subsidy, but the interest on the capital 
required to purchase the transmitting mains and to pay 
for the cost of their erection will be teed by the 
Government under the Trade Facilities Act. 

The evolution of the method of supplying electricity 
over considerable distances was started by Ferranti 


about forty years ago. He designed a station at Dept- 
ford for generating electrical en at 10,000 volts and 
transmi it to substations in London, where it was 


transformed down to lower pressures and distributed 
to consumers. The site was chosen in a place where 
there was abundant water for condensing purposes and 
where coal was cheap owing to tht low costs of trans- 
port. The late Lord Crawford was very enthusiastic 
over the scheme and was one of its strongest supporters. 
It needed great courage and great faith in science in 
those days to undertake such an ent. It is 
ETN bree remember that it is this station which 
supplies wer required by the Southern Railway 
to work its electrified sections. Ferranti is universally 
recognised as the pioneer of modern electric supply. 
‘Fhe Government legislation of this period made electric 
supply very difficult. London was divided up into 
areas, each of which was to be supplied by two 


one the country are 584 public supply _ 
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companies, one using direct current and the other alter- 
nating current, the idea being that the competition 
between the two would tend to cheapen the supply. 
Under such conditions, it is surprising that any com- 
pany survived, seeing that security of tenure was only 
given for a limitet number of years. 

In 1919, only seven years ago, the Government again 
introduced steel tion affecting the industry. The 
country was divided up for electrical purposes into a 
. number of districts, each of which was practically 
autonomous, and powers were given for the erection and 
working of large generating stations by joint authorities. 
The new scheme considers that England is not too large 
to be considered as a single unit, the generating, trans- 
mitting and distributing parts of the industry being 
kept quite distinct. It has been very cleverly arranged 
that the new scheme will gradually come into operation 
with the minimum disturbance of existing arrangements, 
and yet, in ten or fifteen ’ time, the great bulk of 
the public who use electricity will be supplied at very 
much chi Tates. 

` At first sight, we picture this national system of trans- 
mitting lines as extending from Land’s End to Thurso, 
and from Glasgow to Newcastle, Birmingham and 
London. To diminish the cost of transmission, if not 
220,000 at least 110,000 volts must be used. A little 
consideration, however, will show that the cost of the 
mains required in this case would be altogether pro- 
hibitive. Still we consider that m ten years’ time the 
length of the lines necessary to link up all the centres 
of supply will be at least 2000 miles and the cost of 
overhead mains would be at least 6,000,000/. It has 
also to be remembered that there will be a heavy addi- 
tional expenditure at the distributing end of the mains 
due to the rotary converters or mercury arc rectifiers 
which would probably be used to lower the 
and convert the alternating current supplied into direct 
current. ° 

It will be seen that a national transmission network 
can only be erected at a very great capital cost, and 
interest, depreciation and maintenance will be very 
heavy items. But we think that, provided the scheme 
is not rushed unduly but allowed to develop gradually, 
. itis a good and sound commercial proposition. In any 
case, owmg to the Government tee, we think 
that the requisite capital’ will easily be obtained. It 
has been suggested that it may be ible in the future 
to transmit electric power through the ether without 
transmission cables at all. With our present know- 
ledge of science, however, this suggestion, like the corre- 
sponding one of obtaining energy from the atom, need 
not be seriously considered for many years to come. 

In our opinion, Mr. Baldwin perhaps laid unnecessary 
stress on the standardisation of the frequency. Most 
electricians agree that 50 should be the standard fre- 
quency and that every new station should have this 
frequency, but there is no urgent necessity for scrapping 
the existing generators and apparatus which work at 
other frequencies. It is a very simple operation to link 
two networks together by suitable synchronous motor- 
generator sets so that power can be transformed from 
one to the other quite easily. 

This national network will provide a large number 
of problems for mathematical ineers. In Great 
Britain, hitherto, it has been issible to assume that 
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the capacity and inductance of the mains can be 
supposed to be concentrated at particular-points of the 
mains. In the future; this assumption seldom be 
admissible as the networks will be large and hyperbolic 
sines and cosines will have to be used in making the 
requisite calculations. Again it will not be sufficient 
to assume that the most economical site is the centre 
of gravity of the load. y calcAlations will have 
to bemde, and the problem of finding which site is the 
best will have to be investigated much more minutely 
in the future than in the past. Competent mathe- 
maticians should be in great demand. 

Unfortunately, there is not yet a 1,000,000 volt 
testing transformer at the National Physical Laboratory 
for testing the high voltage insulators which will have 
to be used. Progress in this direction should be 
accelerated. The physics of the brush discharges, 

y called the corona, which appear sometimes on 
igh tension mains, have been thoroughly investigated 
in the United States. 

Mr. Chattock, im his presidential address to the 
Institution of Electrical Engineers, pomted out that it 
would be very difficult to supply rural districts at a 
reasonable rate by tapping the high tension mains 
directly, as this is always a costly process. The con- 
nexions would have to be made at well-defined centres, 
from which light overhead wires carrying currents at 
low pressures would radiate in all directions. The 

resent high price of wiring cottages in rural England 
> the electric light is due to the very stringent regula- 
tions under which wiring contractors have to work. 
On the Continent, the cost is only about a third or a 
quarter of what it isin England. There is a consider- 
able in, therefore, for reducing the price of wiring 
by lowering the pressure of supply sufficiently so that 
much less stringent r tions could be used. 

We hope that something will be said in the promised 
Bill about electrifying the railways and ipping every 
coal mine in the country with complete electrical plant 
for getting the coal and for pumping and ventilating. 
Expenditure of this kind is immediately remunerative, 
and the Government tee would help to foster 
what the Americans “ public utility ” services. 

One great advantage of interlinking supply stations 
is that the supply of reserve plant be largely 
reduced. The Electricity Commissioners have stated 
that 68 per cent. of the generatmg plant in Great 
Britain is normally idle. We were glad that the Prime 
Minister in his speech laid stress on the necessity of 
educating the public to the many domestic uses to which 
electricity can be put. The demand is certain to in- 
crease as the points of supply are multiplied and the 
price per unit reduced. It can nearly always be used 
economically for cooking and in many cases for heating. 
If the price of electricity be sufficiently reduced, chim- 
neys be a relic of barbarism. This Bill should give 
electrical engineers a t opportunity of showing how 
greatly they have efited by the scientific and 
technical researches carried out since the War. The 
Maximum water power available to us is only ‘about a 
tenth that ired for our industrial needs. Looked 
at from the electrical point of view, Britain is a very 
compact country with plenty of fuel available for many 
years to come. We lock to our engineers to’ control 
the forces of Nature to further the welfare of the nation. 
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The Life of the Salmon. 

The Salmon: its Life Story. By W. J. M. Menzies. 
Pp. xii+ar1r+36 plates. (Edinburgh and London : 
William Blackwood and Sons, 1925.) 215. net. 

ROBABLY there is no vertebrate animal, except 
the eel, whereof the secret of its life-history has 
yielded so recently to systematic observation and 

research as the Atlantic salmon. Just as in 1896 

Battista Grassi succeeded in demonstrating that the- 

small marine fish previously classed as Leptocephalus 

was none other than the alevin of the eel, so in 1840 did 

John Shaw, gamekeeper at Drumlanrig, by confining a 

number of parr, hitherto accorded specific rank by 
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facts in the life-history of the salmon. The conclu- 
sions registered have been confirmed by observations 
in many other rivers, notably by those conducted by 
Mr. J- Arthur Hutton in the Wye of Hereford. 

In “The Salmon: its Life Story, Mr. W. J. M. 
Menzies has undertaken to summarise these conclusions 
and to describe for the general reader the method by 
which they were attained. As Assistant-Inspector of 
Scottish Salmon Fisheries, he has borne an active part 
in-the marking and recapture of salmon and in register- 
ing the results. His narrative is enriched by incidents 
of independent observation and illustrated by many 
photographs. Among the latter must be noted one 
serious omission, namely, that in none of the numerous 











ichthyologists as _ figures of salmon 
Salmo salmulus, scales is there 
prove that they any indication of 
assumed the scale in another 
seasonal smolt sense, although 
livery before all are shown 
being released to many times 
descend to the larger than life 
sea, whence they This is specially 
should return as perplexing, be- 
Salmo salar. cause the illus- 
That marked trations of smolt 
an important ad- scales are not 
vance in our BAVAR made from scales 
knowledge of one. RMN taken from 
of the most valu- : smolts, but re- 
able food-fishes ; present only the 
but many years central + portion 
passed without ete of the scales of 
any further pro- an adult fish. 
gress being re- ` Tana The scales of 
rted. So late Fra. 1.—Salmon at Ballyshannon Falls, R. Erme, Ireland. salmon do more 
pora From “ The Salmon : its Life Stoey.” g 
as 1886 we may than merely re- 


Britannica ” a statement that the smolts increase so 
rapidly in size after reaching the sea that they return 
in the same year as sexually mature salmon. “It is 
surprising,” is the writers naive comment, “that a 
smolt weighing only a few ounces should’increase to 3 
or 4 or even 6 Ib. in about three months.” 

Tt was not until 1904 that Mr. H. W. Johnston 
announced his discovery that the age of every salmon 
was automatically registered on the hyalo-dentine sur- 
face of every scale on its body. This fresh light, 
combined with the result of marking some 6500 smolts 
in the Tay, as undertaken jointly by Mr. Calderwood, 
Salmon Fishery Inspector for Scotland, and the late 
Mr. P. D. Malloch of Perth, followed by the recapture 
of a small percentage of the marked fish on their return 
to the river, has redeemed from all doubt the chief 
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gistering its age and periodical intervals of fasting ; 
the spawning crisis also is indicated by the peculiar 
scar which may be seen four times repeated in Fig. a. 
Recognition of the spawning scar has revealed the 
fact that, although salmon may and do spawn as 
grilse and at any subsequent age, it is but a small 
percentage that do so more than once. 

“Investigations in the east cogst rivers, as well as 
in catches taken in the coast nets, have shown that in 
the total catch of the season the proportion of previ- 
ously spawned fish is very seldom more than 5 per cent., 
and, on occasion, may be less than 2 per cent. The 
exact proportion varies from year to year, but in general 
is in the neighbourhood of 4 per œn.” 

Observation on this point has been chiefly conducted: 
Ritherto on the east coast of Scotland. Such investi- 
gation as has been effected on the western seaboard 
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indicates a much larger percentage. It was found that 
among the large number of salmon taken in the Add 
of Argyll, no less than 34 per cent. had previously 
spawned. The effort of spawning greatly exhausts the 
fish, far more among the males than the females, the 
majority of the former dying before reaching the sea. 
The spawning mark on the scales is caused by the total 
absorption” of the margin of the scale, during the 
agjourn in the river, the whole muscular fabric of the 
fish being also seriously depleted and deteriorated. It 


` 
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observer, Mr. Menzies holds strongly the opinion that g 


salmon fasts as soon as it leaves the sea, often, indeed, 
before doing s0 it hindered by drought or other impedi- 
ment. Among other instances he quotes the result of 
investigation conducted in the Tweed, where it was 
found that out of 1442 salmon taken in the estuary, 
128 (9 per cent.) contained remains of food in their 
stomachs, whereas none among 25g taken higher up 
the river retained any trace of food in stomach or 
intestine. It may be long before fishermen will agree 
in acquitting hungry-looking kelts of can- 
nibalism; it will be longer still before 
suspicion will be confirmed by discovering 
remains of food in their stomachs or 
intestines. 

Mr. Menzies has contributed a most 
useful and convenient review of the recent 
advance in knowledge of the life-history 
of the salmon, rendered possible by Mr. 
Johnston’s discovery and interpretation 
of scale-marks and carried into effect by 

ery the systematic vigilance of the Fishery 
Meaty Board of Scotland. 


an 


HERBERT MAXWELL. 


aes 


nj ee 
Fra, 2.—Scale of a salmon which spawned four tres, 
From “ The Salmon : 1ts Life Story.” 


is remarkable that simultaneously with this depletion, 
the jaws of the male salmon should be greatly pro- 
longed, a great hook being formed on the lower jaw 
fitting into a corresponding socket in the upper jaw. 
The purpose of this peculiar growth has been the 
subject of much speculation without any approach to 
explaining it. e 

No question is more frequently—often hotly—dis- 
cussed among anglers than whether the salmon feeds 
in fresh water after its return from the sea. As a parr, 
of course, it has to rely upon river fare; but rivers, 
especially Stottish rivers, provide no food sufficient to 
nourish lusty adult salmon, which, it must be remem- 
bered, frequented them in incalculably greater numbers 
before the stock had become decimated by netting 
ahd other modes of capture. Like every other scientific 
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A New Survey of Architecture. 
Architecture. By Sir Thomas Graham 

Jackson. Pp. xi+ 366+ 111 plates. 

(London: Macmillan and Co., Ltd., 

1925.) 255. net. 

HIS compact and. well-produced 
volume on the growingly popular 
subject of the art of building is the work 
of no less an authority than the late 
Sir Thomas Jackson, Bart., R.A. The 
manuscript, fortunately, was completed 
before his death, and this posthumous 
book is the last from his facile pen. It is 
stated in the preface that “it is hoped that the book 
may act as an incentive ” to the reading of his greater 
works, “ Byzantine and Romanesque Architecture,” 
“Gothic Architecture,’ and “The Renaissance of 
Roman Architecture.” 

The work differs from a text-book in the ordinary 
sense, for it is not a complete study of past art ; it does 
not profess to be a history of architecture pure and 
simple. It is in no way a general essay on architecture, 
and though larger than a handbook is less compre- 
hensive than a text-book ; it is rather a critical study 
and summary of special periods, and is of a suggestive 
nature, which should stimulate thought and study. 
The work of the ancient nations of Egypt, Mesopotamia 
and Persia is practically omitted, and very little is said 
even as to the Greek and Roman styles; one chapter 
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suffices to deal with the earlier work of each. It con- 
centrates chiefly upon the subjects treated in the 
author’s earlier works. -It is a searchlight thrown upon 
certain phases of architecture. 

This pleasant book is written in an easy narrative 
manner—a method of treatment which is all the more 
noticeable when a gumber of more or less independent 
styles and buildings are dealt with in rapid succession. 
It should convey, even to a reader little acquainted with 
the subject, a clear and comprehensive idea of the best 
buildings of the different types discussed. The ilus- 
trations, which include excellent half-tone photographs 
and some characteristic sketches by the author, with a 
few plans and elevations, are well distributed through- 
out the letterpress. The author has recognised that 
even m a general summary it is essential to show the 
structural motives and principles of building, before the 
external or internal design can be appreciated ; this is 
clearly shown by the brief but helpful explanations of 
constructional expedients, such as the use of “ orders ” 
or rings of an arch in Romanesque and the construction 
of the vault in Gothic architecture. 

Perhaps the most interesting features of the book, 
however, are the critical easays forming the introduction 
and epilogue. In the former the vexed question, ‘‘ What 

ms Architecture?” is courageously considered, and the 
author insists again that the true nature of architecture 
“does not consist in beautifying building, but on the 
contrary in building beautifully, which is quite another 
hing.” 

In a new work one looks to see what is said as to 
loubtful or disputed matters, and in this connexion it is 
nteresting to find that the pointed arches at Fountains 
Abbey and Worcester Cathedral are quoted as among 
he earliest in England, while the famous pointed vault 
ıt Durham is relegated to a date twenty-five yéars later 
han has been commonly assigned to it. There would 
:ppear to be few errors of fact, but the Parthenon plan 
hould show solid walling between naos and Parthenon 
«roper, as the openings, according to Prof. E._ A. 
rardner, were not part of the original design. Again, 

Whe plan of Westminster Abbey attributes the ritual 

mhoir, or eastern part of the structural nave, to the 
eign of Edward I. instead of to the later years of 
lenry IL. (1260-69). The chronological chart, show- 
ig the chief buildings in the different countries arranged 
1 parallel columns, is useful, and there is a good index, 
ut no glossary. 

In conclusion, it may be said that this work on 
rchitecture has a certain character all its own, which 
ally justifies its publication. One book may have a 
schnical, another a social, and another a religious bias, 
ut this is distinctly human in nature in its treatment 
: monarchs, patrons and architects who have played 
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their part in the architectural drama. The epilogue is 
suggestive, in its description of all architecture as either 
“bond ” or “ free ”—that is, either rigidly confined to 
a prescribed formalism, or freely adaptable to the 
genius of the individual. It is clearly emphasised that 
it depends on this generation to determine the quality 
of the architecture of the immediate future, and to 
have a care that the architectural needs of our time are 
met, in the words of the author, not by “ beautifying 
building” but by “ building beautifully,” so that the 
art of man may go hand in hand with Nature in pro- 
ducing beautiful effects. BANISTER FLETCHER. 


Higher Geometry. 


(1) Principles of Geometry. By Prof. H. F. Baker. 
Vol. 4: Higher Geometry ; being Illustrations of the 
Utility of the Consideration of Higher Space, especi- 

. ally of Four and Five Dimensions. Pp. xvi+250. 
(Cambridge: At the University Press, 1925.) 15s. 
net. 

(2) Géométrie du compas. Par A. Quemper de Lanascol. 
Pp. xx +406. (Paris: Albert Blanchard, 1925.) 
24 francs. 

(1) T N 1873 Darboux published his interesting book, 

“ Sur une classe remarquable de courbes et de 
surfaces algébriques,” in which he obtained properties 
of bicircular quartics, including as particular cases 

Cartesian ovals, the limaçon and the cardioide, by 

projection from the curve of intersection of two 

quadrics. But going on to the corresponding properties 
of quartic surfaces with a double conic, the oyclides 
and the anchor-ring, he found it necessary to remark: 

“t Comme on n’a pas d’espace à quatre dimensions, les 

méthodes de projection ne s’étendent pas à la géométrie 

de l’espace.” : 

The day has now long gone, we hope, since it was 
necessary to avoid the use of space of more than three 
dimensions in order to obtain results in ordinary space ; 
at any rate, Prof. Baker’s fourth volume will convince 
any one of the enormous power of the method. To 
obtain, from a single configuration in four dimensions, 
and that so simple, four arbitrary straight lines or, 
alternatively, six arbitrary points, practically all the 
surfaces and constructs about the properties of which 
anything at all is known, the Kummer surface, the 
Weddle surface, the tetrahedral complex, etc., is surely 
a remarkable achievement. Again, the quadric in five 
dimensions, as remarked by Cayley and Klein and 
examined in more detail by Segre, gives an immediate 
and much simplified account of that somewhat com- 
plicated discipline “ line geometry.” i 

The method of projection from higher space can, 
of course, be applied to more elementary theorems. 
EI 
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Propositions of one-dimensional geometry, of ranges of 
points upon a straight line, can be made simpler and 
less algebraical by considering the line as derived by 
projection from a conic, or, more generally, from the 
normal curve of order in space of » dimensions. 
Circle geometry in the plane, with all its complication 
and apparent haphazardness, appears as an ordered 
whole whtn regarded as obtained by projection from 
the geometry of plane sections of a quadric. The 
reviewer well remembers his astonishment when it was 
first pointed out to him, in lecture, that Wallace’s 
theorem of the common point of intersection of the four 
circumcircles of the triangles formed by four straight 
lines was essentially the same, from this point of view, 
as the theorem about Möbius tetrads, mutually in- 
scribed and circumscribed—a proposition involving 
only points, lines, and planes. Also the theorem of the 
Hart circle of three given circles, which is such that 
the four circles are all touched by four other circles, be- 
comes much more HEE and instructive in three 
dimensions. 

All this, and very much more, is packed into the 
244 pages of this-volume. The book naturally suffers 
from the compression and is not one to be-read in an 


arm-chair ; indeed, any one page will furnish matter |. 


for several hours’ cogitation by the ordinary mortal. 
But it is a fascinating study, and British mathemati- 
cians may well be proud of such a splendid mine of 
geometrical lore as is to be found in the four polemics 
of “ Principles of Geometry.” 

(a) The “ Géométrie du compas ” of M. Quemper de 
Lanascpl is a book of quite another kind. There is a 
mathematical interest in showing that every geometrical 
problem which can be solved by ruler and compasses 
can be solved by compasses alone, but this is not a 
difficult matter. One has only to show that (a) the 
point common to two straight lines and (b) the points 
common to a straight line and a circle, where a straight 
line is given by two of its points, can be found without 
a ruler and the thing is done. Alternatively, one can 
proceed by the method of Adler, by showing how to 
find with compasses only the inverse of a point with 
respect to a given circle, and remarking that we have 
then only to invert the ordinary construction with ruler 
and compasses, which involves straight lines and circles, 
to get a constrifttion involving circles only. For 
an adequate account of both methods reference may 
be made to the article by E. Daniele in “ Questioni 
riguardanti le matematiche elementari”’ (1914), t. 2, 
pp. 25-48; Coolidge in his “ Treatise on the Circle and 
the Sphere ” does the whole thing in a couple of pages 
(pp. 187-8). 

But Mascheroni, whose “ Geometria del compasgo” 
(Pavia, 1797) is the locus classicus of the subject, 
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did not confine himself to the theoretical aspect. He 
maintained that the practical difficulties of making 
a perfectly straight edge rendered it important to 
avoid the use of such an instrument, and his book is 
filled with ingenious constructions, as simple as may be, 
for all the problems of elementary geometry, obtaining 
each point of the figure as an intersgction of two circles. 
He also gave approximate constructions, by the same 
means, for problems of higher than the second degree 
and for transcendental problems, the duplication of the 
cube, the quadrature of the circle, and so on. 

The present volume contains all that is in Mascheroni 
and, in addition, gives a section on inversion. The 
material has been rearranged, much new matter has 
been added, from various sources, and the result is a 
great improvement on the prolixity of the “ bon abbé.” 
The book will appeal to the mathematical amateur who 
delights in what the author deprecatingly terms “ une 
sorte d’acrobatie géométrique,” especially when he 
reads how Napoleon lectured his band of savants on 
this very subject, evoking from Laplace the remark : 
“ Nous attendions tout de vous, général, sauf des leçons 
de mathématiques.” F. P. W. 








Our Bookshelf. 


Mals Infibulaton. By Eric John Dingwall. Pp. vie 
+145. (London: John Bale, Sons and Dani 
Ltd., 1925.) Ios. 6d. net. ` 
Tms work is the first volume of a series which the 
author is undertaking in connexion with some of the 
more obscure customs of antiquity and the Middle 
Ages related to the sexual life of man. The book con- 
sists of three chapters dealing respectively with three 
forms of the practice to which the term infibulation ha: 
been applied, namely, the Roman form, the Greek 
form, and phallus curvatus. In the Roman form, whert 
alone the term is applicable, a ring or similar object is 
attached to the prepuce. The operation was chiefly 
performed on singers, musicians, and slaves, the principa 
object being to preserve the quality and tone of the 
was supposed to be corrupted by sexus 
indulgence, while the subsidiary reason was to preven’ 
masturbation. In the Greek form, which was princi 
pally adopted by athletes and is represented on Greel 
statues and vases, the practice consisted in tying up th: 
prepuce with a small band, either because the Greek 
were ashamed of a short foreskin associated with un» 
of the glans, or because they believed tha 
poys ysical strength could better be preserved in this way 
e phallus curvatus, which is often depicted on th 
vases and statues of antiquity, es y among the 
followers of Dionysus, the Sileni, and Satyrs, and we» 
by no means uncommon among revellers and caricature; 
is regarded by the author as symbolic of a life of sexus 
excess, and therefore as having no possible connexio 
with infibulation. The work, which has obvious! 
involved an immense amount of literary and artistiem 
research, is a valuable contribution to the sexuologia 


department of anthropology. 
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Dairy Engineering. By John T. Bowen. (Wiley | The Extra P. 


Agricultural Engineering Series.) Pp. xiv+532. 
New York: J. Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1925.) 18s. 6d. net. 


Tuts volume deals with the principles of engineering 
and their application to dairy practice. The method 
of presentation is clear and the subject matter well 
arranged, so that the book will serve as a useful and 
trustworthy e tp the dairy engineer, and also as a 
text-book to the student of dairying. 

After a preliminary chapter on definitions, the 
subject of great importance in namely, the 
raising and application of steam—is dealt with. iirst 
the boiler and its fittings ; then combustion and firing ; 
then control of the air supply, which is an important 
factor in the economical use of fuel. The of 
steam engine usually employed are d and 
their advantages and disadvantages discussed. As a 
proper copies oan for the carrying of steam to the 
different appliances is not infrequently overlooked in 
-designing a factory, the chapter dealing with steam 
piping and accessories is of special interest. Attention 

lus also directed to the advantage which is gained by 
athe use of exhaust steam, as by its employment much 
<an be done in dairy practice. 

The chapters dealing with refrigeration and insulation 
ure good, but no detailed consideration is given to 
uch operations as pasteurisation or cream separation. 
The internal combustion engine and various types of 
lectric motors are considered in detail so far as 
heir applicability to the dairy factory goes. The 
<dvantages and disadvantages of electric power are also 

liscussed. There is a chapter on temperature measure- 
«ment and control 


{dmiralty Handbook of Wireless Telegraphy, 1925. 
Prepared t. W. G. H: Miles. . vii + 547- 
(London: H.M. Stationery Office, 1925.) 5s. net. 


‘we style of this book is lively and spirited and the 
aformation conveyed is clear and accurate. It is 
neant for the information and guidance of officers and 
den of H.M. fleet, and the editor is to be congratulated 
a the subject so interesting. The modern 
‘teory of electricity is first described, and so the theory 
f thermionic tubes follows very convincingly later on. 
esonance is first described analytically and then 
mlustrated by what happens in daily life. We are told 
> “walk across a room ing a cup of tea, and 
ote...” The “ jar”’—the Service unit of electro- 
atic capacity—which equals the gooth part of the 
aicrofarad, is much in evidence and so also is the 
mic” (the microhenry). W/T and R/T seem to be 
ie contractions used in the Navy for wireless tele- 
aphy and radio telephony respectively, and this book 
-oves that they are very convenient. 
There are one or two oe that might be altered with 
The lines of magnetic force round two 
ual currents flowing im op- 
ircles and have not the oval 
ape’ shown in Fig. 18. The modified type of 
wrier series, also, shown on p. 439, will certainly 
it represent any kind of wave form. But these are 
ry small matters. Considering its value it is a very 
«ap book, and can be strongly recommended. 
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of Martindale and Westcott. 
Revised by Dr. W. Harrison Martindale and W. 
Wynn Westcott. Eighteenth edition. Vol. 2. 
Pp. xlii+728. (London: H. K. Lewis and Co., Ltd., 
1925.) 20s. net. 


WHEN “ Martindale ” was divided into two volumes on 
the issue of the fifteenth edition in 1912, the dividing 
line ran roughly between used in the ¢reatment 
of disease, which were dealt with in volume 1, and an 
account of recent therapeutical research which, with 
much bacteriological, analytical, and other information 
of value to medical men and pharmacists, composed 
volume 2. (This arrangement, which has proved 

convenient in practice, is still maintained, and as this 
is the third edition published since the division took 
place, it is clear that in its new form the book has lost 
none of its popularity. 

Only those familiar with the enormous output of work, 
of very varied quality, in therapeutics and the associ- 
ated sciences, can have any idea of the trouble expended 
by the authors in selecting material for inclusion, and of 
the labour necessary for the presentation of the approved 
data in the highly condgnsed form with which users of 
this book have become familiar. These two features 
are as characteristic of this edition as of its numerous 
predecessors. 

The senior author will have the cordial sympathy of 
all his readers in the loss of his collaborator, Dr. Wynn 
Westcott, who died at Durban on July 30, 1925, while 
this edition was in the press. 

Grundlinien sur Entwichlungsmechanth der Pflansen- 
gewebe. Von Dr. H. Pfeiffer. (Abhandlungen zur 
theoretischen Biologie, Heft 20.) Pp. vi+99. Ber- 
lin: Gebriider Borntraeger, 1925.) 6 gold marks. 


A creat deal of this small volume on a icular 
branch of “ theoretical biology ” will be too theoretical 
for the average biol It seems doubtful whether 
long Latin terminol and chapters on such subjects 

‘Die erkenn eoretische Begründung der Ent- 
ee A Raa pflanzlichen Gewebe” really ad- 
vance the subject appreciably. 

Later chapters, however, are of interest, especially 
where they treat of recent “work in this field, which is 
such a complex one, and so different in many ways 
from the corresponding field in animals, that every 
attempt to summarise and sift critically the materials 
is bound to be of service. We hope that Dr. Pfeiffer 
will follow this up by a further volume on the achieve- 
ments rather than on the theoretical bases of this 
branch of science. 


Mesopotamia ; the Babylonian and Assyrian Civilisation. 
By Prof. L. Delaporte. (The Histery of Civilization 
Series.) Pp. xvit+ 37k. Translated by V. Gordon 
Childe. (London: Paul and Co., Ltd.; 
New York: Alfred A. Seco, 1925.) 16s. net. 


THIS is a quite useful summary of present knowledge 
of the subject, including a short history of eaah region, 
and chapters on its institutions, religion, economic 
and social structure, and contribution§ to knowledge. 
There are a number of small line drawings of typical 
works of art. The translation is not very happy in 
places, and there are some odd mistakes. 
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Letters to the Editor. 


[Tke Editor does not hold himself responsible for 
OPERONS ex. by kis . Neither 
can As ertake to return, nor to with 
the writers of, rejected manuscripis intended for 
this or any ‘other part of Nature No notice is 
taken of anonymous communications] 


Ahe Transmutation of Elements. 


In a letter to NATURE of January 2, 1926, Prof. 
Smuts records the obtaining of evidence of the trans- 
mutation of lead mto thallium and into m A 
One of our research students has been employed for 
some time in an attempt to detect the transmutation 
of lead into thallium, but up to the present the ex- 
perimental difficulties have not been satisfactonly 
overcome, and we are not yet able to make a definite 
statement on the matter as a result of this work. 
The experiments so far attempted in this Laboratory, 
and those contemplated in fnture efforts, have been 
designed to facilitate the en of an electron mto 
the nucleus of a lead atom in the hope of effecting a 
transmutaton into an isobare of another element 
(thallium), rather than to bring about a transmutation 
by the ejection of a proton or an a-particle from the 
nucleus of the lead atom. 

We may perhaps be permitted to review the results 
of attempts at transmutation of elements which have 
been recently recorded in the light of these two 
alternative bilities. In the case of the trans- 
mutation of mercury (atomic number 80) into gold 
g9) which has been announced by Miethe and 

tammreich, and OP by Nagaoka, the 
change might conceivably be effected er by the 
entry of an electron mto, or by the removal of a 
proton from, the nucleus of the mercury atom. The 
same alternatives present themselves m to 
the transformation of lead (82) into thallium (81). 

Prof. N ka, in attempting to bring about the 
transmutation of mercury into gold, designed lus 
experiments with the view of facilitating powerful 
disturbance of the mercury nucleus which might lead 
to thé ejection of a proton, because considerations 
of the satellites of the spectral lines of mercury: had 
led hım to the conclusion that in this element a proton 
is “slightly detached ” from the central nucleus, and 
therefore possibly capable of removal. His apon 
ments, which yielded a positive result, do not, how- 
ever, enable us to inguish conclusively between 
the two alternative methods of transmutation. 

In Miethe and Stammreich’s experiments the 
arrangement was entirely different, and the gold was 
obtained from mercury-vapour lampe using a heavy 
current, but requirmg that the potential dıfference 
should exceed only 170 volts. the account of 
these experiments given ın NATURE of August 9, 1924, 
the possibility of the transmutation being due to the 
disruption of the mercury nucleus a to be the 
only explanation considered ; but, as f. Soddy has 
pointed out, an atomic disruption 18 not necessarily 
involved, and the alternative of attaching an electron 
to the mercury nucleus needs to be taken into account. 
Certainly the nature of the experiment does not pre- 
clude this possibility. 

In essentials the ental arrangement em- 
ployed by Smits was similar to that of Miethe, for rt 
consisted of a quartz lead-vapour lamp of special 
design ron at voltages of lesa than roo and with 
currents up to Sp amps. Smuts records that initially 
the spectrum showed oe of the mercury lines, 
2536, and that very w , but that after running 
the lamp for ro hours the strongest mercury linés in 
the visible as well as the ultra-violet region of the 
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spectrum had made their a ce, and that the 
most characteristic thallium line was also visible. 
(8 D in the case aay transmutation of pies 

2 to mercury 80), the change may occur e1 
by the E B production of thallium by one 
ot the processes alread suggested, and the subsequent 
conversion of the thaline into mercury by a second 
similar , or 1t can occur as a one-stage change 
by the ejection from the lead nucleus of either one 
doubly charged positive icl$ (presumably an 
a-particle) or two singly eq positive particles 
(presumably protons) simultaneously. If the process 
occurs by the intermediate production of thallium, 
one wo expect to find evidence of a relatively 
ures amount of thallium nn pies the amount 
of mercury produced. Prof. Smits does not appear 
to Tak sae such an effect, for he records an er 
evidence of the uction of mercury than e 
production of TAEA 

In the circumstances of Nagaoka’s experiments, 
in which very intense electric fields were employed, it 
is conceivable that these fields brought about a 
disruption of the nucleus, and that, as a result, a 
poron of the nucleus was thrown off. In the cases 

th of Miethe’s experiment and of Smits” iment, 
1f such a disruption occurs, it must be brought about 
by a different means. When atoms are bombarded 
by electrons, ıt is possible that in a few instances an 

n etrates within the K shell of extra- 
nuclear visctrons, though it is certainly Tising 
that this is possible in the circumstances of these 
experiments. When such a penetration does occur, 
the electron will be attracted towards the nucleus 
and may possibly be absorbed by ıt. Even so, ir 
some cases the absorption of an electron by the 
nucleus may render the latter unstable and see as 
may occur with the ejection of a proton and ap 
electron, either separately or , m which case 
the final chemical state of the disturbed atom will be 
the same as 1f the electron had been absorbed by the 
nucleus and a stable condition attained. 

Lf we adopt Nagaoka’s view that there are “ slight 
detached ” ons of the nucleus, disruption b 
the app of an electron is haps more easıl, 
consists of severse 
isotopes, it is not unreasonable to su that th 
close approach of an electron to the nuclei of differen 
lead isotopes would have different results. It xe 
possible that the production of thallium results from on 
isotope, and the production of mercury from another 

It must be remembered that ıf the tranamutato 
of one element into another 1s brought about by th 
ejection of some part of the parent nucleus, somethin 
correspond mg to the final state of the ejected portio 
must esent to the same extent as the en 
resulting from the changed condition of the maim pai 
of the nucleus of the parent atom. In thé case 
considered, if the thallium and merry are produce 
in this way, one might expect to find hydrogen (c 
perhape ın the latter case, helium) eer to corm 
sponding extents, and ıt is possible t these J 
be detected by spectroscopic observations und: 


oppone conditons. 

case of transmutation by absorphon 

electrons into the parent nuclei, one would not expe 

to find these other elements. It therefore eed a 

that the most hopeful method of obtaming eviden 

as to the exact nature of transmutations such 

those recently recorded is from attempts to dete 

the lighter products as well as the heavier produc 

of possible transmutatons. A. C. DAVIES. 
FRANK HORTON. 

R Holloway College, 
glefield Green, January 7. 
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Foreshadowing Elements of Atomic Numbers 
75, 85, 87, and 93 by means of X-rays. 


In your columns of Current Topics and Events, 
Dec. 26, 1925, p. 943, I notice a cri abstract of a 
series of articles by Dr. Druce and myself, relative to 
the existence of elements of atomic numbers 75, 85, 
87, and 93, which appeared in the Chemscal News, 
Oct. 30, Nov. 6, 13, 20, and 27. A later communica- 
tion in the issue of Dec. 11, 1925, should be included, 
as reference will begmade to it below. 

In justification of our work I must state that Film 
No. 3, which gave us the evidence of the presence of 
element 75 and meagre evidence of the ce of 
element 87, 13 completely ignored in the critical argu- 
ment in question, Manganese sulphate was used in 
this case. 

The line on which we have attampted to establish 
element 87 (Film No. 3) 18 one of wave-length 1 032, 
a fairly strong line considering the range of exposure; 
not A=1040, because this line seemed to represent 
some other element, and in one case it was wide 
enough to include several lines (Ar 040 was, however, 
mentioned in this connexion, and I tned to make 
something of it, as an attempt was made by Dr. Druce 
to isolate element 87 chemically from pyrolusite, but 
this substance has, as regards this element, so far 

roved to be Maeppoin tig). On p. 289 of the Chemtcal 

sws we say: “ On investigation we find that this 
line of wave-length 1 032 A units fell exactly between 
the theoretical Le, and La, lines of element of atomic 
number 87. We looked for the Lg line of this 
element, but failed to find it, as the bromine 
silver absorption bands on the film fell in the region 
where the line should ap as a very faint one.” 
In the same journal for Dec 11, 1925, this obscured 
line was indicated as it was seen by one of 
Aieasrs Adam Hilger’s research staff when I was 
examining the film on one of their spectrum com- 
parators. 

Had mercury been present sufficient to give mse 
to an L radiation, the whole of this radiation would 
hhave been excited at the voltage used, and the com- 

tively strong Hg/8, line would have appeared on 

e film ; whereas, only the hnes corresponding to the 
La, and Lf, radiations of 75 were present, in addition 
to those mentioned above of wave-len I 032 and 
0-837 (the latter,as afterwards approximately deter- 
muned by means of the comparator). The 
three lines were of sufficient strength to stand out 
well on the film, which was clear and free from fogging 
and other obscuring effects, except ın respect of the 
Br-Ag absorption region 

Referring to p. 339 (Nov. 27 sue of the Chemical 
News), Film No 1 was not perfect throughout and 
the exposure was more on the long wave-length side, 
but the 1 43 line was clearly revealed. Film No. 2 
showed fairly strong lines \=1 43 and A=1-233, but 
the range of oscillation was limited to the region 
where these lines fell. Film No. 3, therefore, afforded 
a crucial test, for it covered the e below à =0 837 
to that beyond \=1 539. When this film was taken, 
two other films were consecutively obtained with the 
same exposure (6 hours) and the same range of 
oscillation of the and the same setting of the 

graph One showed only the copper lmes, and 
it was a ect film in every way. The other showed 
«only the Ka and K8 Thee of both zinc and copper, for 
a substance containing mnc had been rubbed on the 
<opper anticathode wo of these sets of lines on 
their respective films were used to check the 75 La, 
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above. The copper lines were used e daria in 
the usual way. This test showed a t lace- 


ment of the line towards the shorter wave-length side 
relatıve to that of zinc. 

Furthermore, had m been the cause of one of 
our lines in the above tests, the HgLA, line should have | 
ap on these three films and the HgLa line as 
wall on the films contaiming the zinc and opr lines 
only, but no sign of these lnes could be detected. 
All three films were clear and the copper jines were 
quite strong, as were the zinc lines in the one case where 
a zinc compound was placed on the anticathode as 
stated above. 

Films Nos. 4 and 5 were taken, when a sample pre- 
pared from pyrolusite was rubbed on the face of the 
anticathode. Lunes aie and a eis 
tained corresponding very closely wi an 1 
lines of element 8s, Sieh we commented upon thus: 
“ They are too ill-defined for us to establish their identi- 
fication with this possibleelement ’’ Pyrolusite samples 
have so far given a number of lines we could not 
identify. In two cases “93” appeared to be fore- 
shadowed, but we dismissed this matter ın the follow- 
ing terms. “‘ The last element of all, of atomic number 
93, was discussed in our first communication .. . the 
possibility of this element existing having stimulated 
our research from the start. There is some evidence 
of its existence, but to be critical, the line o 693 comes 
near to the limit of the region explored by the setting 
(oscillation) of the rocksalt crystal of the me 
graph, and edge effects are possible here. At any 
rate this may account for some of the extreme ‘ lines ' 
given at the foot of columns 12 and 13 ’’—p. 340, loc. 
cit. It 1s true another likely pair of Imes of wave- 
lengths 0-888 and 0-897 appeared on another film, but 
we atill hold the same view that 93 is too imperfectly 
féreshadowed to be seriously considered. e calcu- 
lated wave-length of the La, line of 93 I find to be 
0:8877. 

ithr to the brass of the apparatus giving rise 
to a zinc line, Messrs. A. Hilger, Ltd., say no such line 
ever appeared on their films except in the case of the 
tungsten target, which has a brass overlapping edge 
that holds the target in place. . 

Referring to the last remark in the note ın NATURE, 
this, in my opinion, is uncalled for, since we have placed 
all the cards on the table, and then say ın effect " that 
the research we have started on the missing elements 
im, or in connection with, Group VII, is promising 
and the work is being continued.” All the quota- 
tions are from our own writings as listed at the 
fo) 





In conclusion, I only regard 75 and 87 as identified 
by means of X-rays, and these, so far as published, 
from manganese sulphate, and not fram pyrolusite. 
Pyrolusite gives lines difficult to identify, but with 
Manganese ba ark all the proper nes were, in my 
opinion, identified. 

As regards the confirmatory evidence from Dr. 
Druce’s chemical side of this research I instigated, 
this t be mentioned, but I must leave the 
chemical side to my colleague. 

° F. H. Lorine. 


We have carefully examimed Mr. F. H. Loring’s 
art in six contributions as published in the Chemical 
News, and also the above communication, all in respect 
of the X-ray side of the research, and we have pleasure 
in stating that Mr Loring has correctly transcribed 
our measurements, and the statemenfs made as coming 


mine on one of them by noting the displacement of this 
une relative to that of the Ka hne of zmc, using for 
mthis purpose the spectrum comparator mentioned a 
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from us are correctly so described. 
e Apau HILGER, LTD. 
F. Twyman (Manager). 


Sa ca 
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Tue position taken up in the note to which Mr. 
Loring’s letter refers was that the X-ray evidence 
was insufficient definitely to establish his claims. 
Experience with a tus similar to that used by 
Mr. Loring shows t the difficulty is not one of 
but of eliminatmg them. 


mding to the radiations from the 
anticathode. Two of the most common sources are 
zinc and mercury. If the exposure and conditions 
ate such as to permit of the detection of small 
quantities of any element in the anticathode, then the 
xinc line must appear from the 
through the brass slit of the 
probably also from the brass of the tube itself. If 
we accept Mr. Loring’s view that the line 1 43 is 
not the zinc Ka line, then the necessary conclusion 
is that he could not hope, under the conditions of 
his frog tripe = de small ETA of elements 
in the material under investigation. e photograph 
to which reference was made in the note wak ads 
for the purpose of that note and showed both zinc 
and mercury lines. o 

Mr. Loring states that a comparison of the line 
1-43 with the zinc Ka line obtained on another film 
showed a slight difference in position between the 
two. It is possible to suggest various explanations 
for such a shift based on geometrical con- 
siderations, but a critical cussion of the pomt is 
impossible untl a detailed account of the experi- 
mental arrangements is published. A better test 
would be to o both lines on the same plate. If 
the amount of element No. 75 present is so great 
that the La, and Lf, lines appear with exposures 
insuficient to bring up the zinc line, then it should 
be relatively ge ies obtain also the y, line, which 
lies well outside the bromine absorption band. 

The results claimed by Mr. Loring are so important 
that the X-ray identification of the lines should be 
placed beyond doubt, and this cannot be said to be 
the case until a satisfactory explanation is given of 
all the lines found on the fima, and not merely of a 
selectidh of them, as has been done up to the present. 
THE WRITER or THE Norte. 


Genes and Linkage Groups in Genetics. 

I FIND ita little difficult to deal with Prof. MacBride’s 
reply to my letter, in NATURE of December 26, since 
it seams to me not to take any account of the numerous 
facts bearing on the point which I raised. I feel that 
the only course is very briefly to enumerate the chief 
of these facts, and leave other biologists to judge 
tf Prof. MacBride is right in his strictures, or in his 
views of linkage. I do this at the risk of becoming 
tedious, becanse it appears to me very unfortunate 
that, when delicate quantitative methods are at length 
introduced into a difficult biological field, they should 
be attacked on what I consider wholly insufficient 
grounds by prominent authorities such as Prof. 

ride, 

As I see them, he facts are these: (1) There are 
numerous of characters of organisms which 
“breed true ” and which, when the strains showin 
them in pure form are crossed, rea in the T 

eneration ın the ratio 3:1. This universally 
taken to indicate material somethings ın the 
germ-plasm connected with the appearance of the 
characters in question, and ps jalan Pas a clean-cut 
way into the F, gametes—in words, genstic writs. 
These doubtless are “ disturbances of chromo- 
somes,” but they are equally genetic units, and we 
may continue to use the non-committal term factors 
for them. 
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(2) When two such pairs of factors (call them A 
and a, B and b respectively) have been separately 
identified in a species, we can then test them together 
in one iment. If so, it is without exception 
found that one of two things will happen :— 

(2a) However the factors are introduced into the 
cross, the results in all later generations are the same. 
The F, gives the ratio oAB : 3Ab : 34B : 1ab, the 
back-cross to the double recessive the ratio I1 :1.1:1. 
This has been universally taken to’imply independent 
segregation of the two factors. ê 

Or (2b), the result 18 different according as to how the 
characters are introduced into the croes. ae for 
simplicity’s sake, only the result of back-crossing F to 
the double recessive, then (i.) if the cross was x ab, 
we get AB: 1Ab: 14B : nab, wheren>r. (ui) Ifthe 
cross had been Abx aB, precisely the reverse result 
occurs, namely, 1AB aah nae tab, n having the 
same value as before. This has been universally 
taken to indicate gmna linkage ga degree of 
absence of mdependence) between two TB. 
(iii.) In Drosophila there is the further fact that the 
results under {i.) and (ii) differ according to the sex 
of F,. The female gives the formula stated above, 
but the male, without exception, gives n infinite— 
1.6 linkage is complete in the male. How these 
facts bear any relation to Prof MacBride’s definition 
of li e, I to see. The same ay A 
P. ons are tın F, ın both and (u.), 
and ın male ana female under (ui.); yet the pro- 
portions of the normal type and what Prof MacBride 
regards as the doubly pathological type (with both 
mutant characters) are entirely different ın accordance 
with the way in which the factors entered the cross, 
and with the sex of the individual tested. That this 


reversal of proportions can have anything to do 
with the weakening of developmental en of which 
Prof. MacBride speaks as the basis of ©, 18 to 


me unin ible. 

(34) F: y, we can define as the ‘‘ percentage cross- 
over value” (N.B., pace Prof. MacBride, as a purely 
genetic concept, with no rsferencs to possible cyto- 
logical interpretation) the expression ee Í 
- (3b) If by the methods of (2b) above, A or a has been 
found to be linked with B or b with cross-over value p, 
and with C or c with cross-over value g, then it can 


now be prophesied that on testing B or b with C or 
c (a) li ə will be found between them ; and (8) if 
- and g are small, the croes-over value will be the 


ba a age sum of ptg. 
is prophecy has been repeatedly verified; an? 
no exceptions occur to the rule, provided naturally 
that conditions are kept constant, as in any physical 
or chemical experiment. It is on this last general 
result that the hypothesis of linear arrangement of 
the factors is . I can only repeat that if Prof. 
MacBride can advance any alternative explanation» 
of these facts (which he has not yet done), 1t will be 
of great interest. 

ith regard to points in Prof MacBnde’s ly, 
he is not accurate in a that Jennings by 
assuming chromosome-br e. ennings assumecu 
nothing but the facts provided abvectiy by certair 
breeding iments—namely, the proportions ol 
certain visible characters a certair 
crosses. The genetical fact that Mukage is brokes 
in a regular percentage of cases is entirely independen» 
of any cytological hypothesis advanced in furthe» 

tion of it; and I repudiate the suggestior 

that to state this is to show confusion of thought 
I have tried hard to Prof. MacBride’sa ow: 
definition of linkage. e states that the basis of : 
linkage-group is “an impairment . . . [of] ‘develop 
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mental energy ’’’; in other words, 1f I understand him 
ight, a kind of constitutional disease. Farther, 
each of 1ts constituent ‘‘ factors ” is a “ ptom ” 
of this diseased state. Hence, I take it, ophila 
melanogaster is afflicted with 4 of these constitutional 
diseases, of varying severity, since some exhibit 
many more “ ptoms” (factors) than others. D. 
obscura, on tlo contrary, suffers from 5 such 
“ diseases,” and D. uirtits from 6. Whether the 
greater intensity in the males indicates a 
greater severity dé affection, I do not gather. I 
Tepeat that this is the only meaning that I can 
from his words ; 1f I am mistaken, I eee 
Prof. MacBride also states that a unit- 13 a 
change, which to me is unintelligible. He also 
indulges ın some speculations about the origin of 
mutations. This, however, has nothing to do with 
the pomt I raised, namely, the distribution of 
segregating factors, by whatever means originated, 
„among the gamotes. 

Neither are the beliefs of Dr. Bateson or of Prof. 
Johannsen at issue. “ What the policeman said is 
not evidence ” holds good for science as well as for 
law. -The facts alone concern us, and I have tried 
to confine myself to such simple facts as with the aid 
of half-a-dozen stocks of Drosophila could be easily 
pela by practical demonstration to a class of 
under nate students, and are regularly so demon- 
strated in numerous American universities. 


J. S. Huxrey. 
King’s College, London. 





A Metastable P Term in the Manganese 
Arc Spectrum. 

THREE years ago Wentzel ote Zeii., 24, 104, 1923) 
pointed out that a metastable state of the manganese 
atom wasto be and as evidence of this directed 
attention to a fivefold D’ term. So far as the author 
n ee a have never been 
identified although they should be : 

ea wo aa by Me Bea andes (ecard 
26, 1925, p. 936) attention was directed to the fact, 
noticed by me, tın many spectra the uency of 
the first pp’ group is near to the difference of uency 
between the two lowest energy levels in the same 
system, both in the spectrum concerned and in the 

of the once more ionised atom. 

Dr. R. V. Zumstein, National Research Fellow at 
the University of Michigan, has kindly painted out to 
me a group of six lines in the manganese A 
During Dr. Zumstein’s researches on a. tion in the 
DO TUR et a eee in the Physical 

eciew) these lines were found to be reversed in a 
heavy manganese arc but not absorbed by heated 
manganese vapour. These lines, therefore, must arise 
from low-lyi cage: anven in the atom but not from 
the normal state. of the lines were tentatively 
d ted by Catalán (Phil. Trans. 223 A, 127, 1922) 
as the fifth triplet of the sharp series in what is now 
known to be the octet However, the inten- 
sities of these three lines are not in the usual order and 
are much too great for this assignment. The reversal 
of these lines in the heavy arc, while the other triplets 
of the sharp series are not reversed, makes it certain 
that Catalan’s POPPED is incorrect. 

The abové-mentioned group of sıx lines satisfied the 
relation pointed out mn the first paragraph for the 
location of the pp’ group, and, on examination, these 
six lines are found to form a normal pp’ group. The 
data are given in Table I. The cipal narrow 
triplet is the first triplet in the sextet principal series. 
The first triplet in the septet s of ionised 
manganese is sean to be actually entwined with the 
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i up. The pp’ is seen to be normal in 
cate The peor: these Hnes in the arc and 
absorption as described above is in accord with their 
assignment as a pp’ group. The Zeeman pattern has 
apparently never been determined for this group of 
TABLE L 
PP Grour m Manaanss L 





35769-4 
72582 
69007 


Pnncipal Narrow Triplet, Mn I y = 








PP Group . ‘ . .»a 
Principal Triplet, Mn IT 1 
2592°95 (5) 
38554°5 
1389 
2595°77 (4) 2584:12 (3) 
38512-7 1777 38686-4 T392 388 
170°7 170°7 
2584-32 (4) 2572°77 (5) 
38683-4 1737 48857-1 
P, P, 


lines. However, there seems little room for doubt 
that these lines are a pp’ multiplet in the octet 
ñ of Mn I, involving a me ble threefold 
term. Since the pp’ frequency is so near 7S,-'P,, 
the limit of the *P’ terms ‘must correspond to an 
lonised manganese atom excited in a "P state. 
RALPH A. SAWYER. 
Physical Laboratory, A 
niversity of Mi 
Ann Arbor, December 5. 





« Aichemistische Decknamen.’’ 


In their recent pa under the above title 
(Stizungsber. d. yee ed, Sonetdt, Er. Bd. 56, 

. 17-36, 1924) fs. Wiedemann and Ruska used 
anog others) the Dresden MS. 210, which contains 
a list of “ Decknamen ” for iron, copper, tin, lead, 
mercury and sal-ammoniac, twenty-four for each 
substance. It may be worth recording that a list so 
similar as to point to a common origin occurs in the 
British Museum MS. Add. 25724, ff. 15 verso-17 recto. 
This gives 24 names each for iron, copper, sulphur, 
tin, lead, m and sal-ammoniac, 80 tit aifords 
a check upon Wiedemann and Ruska’s list in the case 
of the six bodies mentioned, and supplements it with 
the names of sulphur, which aré missing from the 
Dresden MS. The two MSS. agree in being anony- 
mous, while the caption at the head of the lst in the 
Dresden MS. is identical with that in the Brit. Mus MS. 

i. Iron.—Names 1-5 and 7-24 are the same in both 
lists. The Dresden No. 6, af adgär, 18 laced by 
al-askgar (‘‘ the ruddy ’’) ın the Brit, MuseMS. The 
latter reading a to be ble; I find no 
authority for Wiedemann and Ruska’s translation of 

ar as ‘‘ Fuchsfarbige.” 

i. ene a a names, 
except that the Brit. Mus. MS. reads ngwas (sarcoph- 
agus) for jaws (peacock). It is difficult to say which ° 
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is the more probable though the characteristic 
colours of copper salts tend to favour fäwüs. 

iii. Tim.—All the names are identical with the exr 
ception of Nos. 11 and 22. For the former, Wiede- 
mann and Ruska read “ al gdsirf, das Man et 
The Brit. Mus. MS. reads agi, 1.6. the judge, which 
is far more probable, y as gdsird is apparently 
gan unknown to Arabic lexicogra. hers For No. 22, 

iedemann and Ruska give “ a abitmai al ar 
ae Wee bastmat al ar Lacheln des Steins 

der Weisen]?).” The Brit. Mus. MS. reads hajar 
al-ishmith, 4.6. the stono of ithmid or antimony sulphide 
(kuhl or orlupt). 

iv. Lead.—The two lists agres ın the main. Dresden 
No. 11, however, is given as al sarstn (Wiedemann and 
Ruska :—"' wohl verdorbenes persisches Wort’’). The 
Brit. Mus MS. reads al-rasin, ‘‘ the heavy, ponder- 
ous.” Dresden No, 17 reads al bahs ; this ap to 
be a misprint for al-nahs, since Wiedemann and Ruska 
translate the word correctly as Schadem. Dresden No. 
18 reads ahvas, rightly emended by Wiedemann and 
Ruska to ajras, the Brit. Mus. ing. ; 

e Moercury.—Perfect agreement between the two 

vi. Sal-ammonsac.—Dresden No. 1, al mukram; 
Brit. Mus., al-kavam. The former is preferable. 
Dresden No. 23 is “al kajjss, der intelligente”; the 
Brit. Mus. MS reads aliayytn, “ the soft,” which is 
clearly correct. Dresden No. 24 is the same as No. 22 

“ sabin al bukami, Seife der Gelehrten ’’), Brit. Mus 

o. 24 reads shams al-hukamda’, 1.0. the sun of the 
sages. 

vi. Suiphur.—Abeent from the Dresden MS. The 
Britsh Museum MS. reads as follows :—1. Quite 
definitely al+af'f, which is unintelugible. It may be 
a mistake for, or a modification of, a/atha, the gum 


or resin, 2. al-mdgid, the burning. 3. al-‘agrab, the 
scorpion. 4. al-mugrig, the inflammable. 5. al-när, 
the fire. 6. al-asfar, the yellow. 7. al-sham‘, the 


wax. 8. dhù al-yandhin, the winged. 9g. al-sab‘, the 
indicator ; but it is likely that a ERRAN point has 
been omitted and that the true reading is al-sabgh, 
the dyer [sc., of metals]. 10. al-‘arus, the bride. 
Ii. ar panha (although there is no diacritical point 
over the ‘ats), the gum. 12. al-kkidab, the dye. 
13. al-suhdr, the moaner (possibly because of the 
crackling of a lump of sulphur when held ın the hand). 


14. af-falg, the talc (mica, gypsum). 15. al-dhahabi, 
the golden. 16. al-'alam, the sign. 17. at-bayrag, 
the . 18. al-jabal al-asfar, the ow mountain, 
19. al-bajar al-musaffak, the sm stone. 20. al- 
MUONA, the whıtener. 21. al-musawwid, the black- 
ener 23. sandartkh, 


. 22. EOE S the softener. 
sandarach. 24. af-htmdy, the ass (or, since the first 
vowel is uncertain, the word may possibly mean “‘ the 
redness.” Cf Dozy, Supplément, sub voce). 


E. J. HOLMYARD. 
Clifton College, Bristol, 
December 23, 1925. 





Maori Rock-Carvings. 


In NATURE of November 21 last, p. 763, reference 
is made to an inter discovery of Maori rock- 
carvings announced by Wellington (N Z.) corre- 
spondent of the Times in its issue of November 11. 
Tn that account there occurs the followin o. 
“Further exploration in this region [the Ngatihotu 
country] it is hoped may yield . . Reasi even a 
picture of a Moa which would establish the connexion 
of the Maoris om their predecessors with this great 

ingless bird. .. . Some authorities consider that 
the Moa was extinct before the first Maori migratign, 
though it is admitted that the people who were here 
` before the Maoris saw the bird in the flesh.” 
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In the year r88 it fell to me to explore the Sumner 
cave near Christchurch (N.Z.). The cave was con- 
cealed by a landslip (probably due to an earthquake) 
whined e before the colonisation of Canter- 

vince. Its existence was quite unsuspected 
anhi the quarrying for se E D of the stone 
maupod to be continuous with the live-rock of the 
of which it formed the fore-front, which had been 
ing on for many years, suddenly broke into it On 
craw. in as soon as the orifice itted, I found 
a the ape of the cave—a bee to Lear a ees 

of people perhaps—a fire-place with -consum 
wood projecting radiall (rots rt in an undisturbed 
tion, just as left by the occupants who had 
urriedly escaped, leaving their fire alight until it 
had burned out. They were evidently fisher-folk, for 
they left behind them fish hooks, net sinkers, paddles, 
numerous lengths of fishing-line of plaited human 
hair, and in their kitchen-midden broken shells, bones 
of seal, dog, Moa (partly burned, partly broken), and 
of other bird bones, among them those of an extinct 
ies of swan (Chenopis sumnerensis) unknown to 

ori tradition. 

Evidence more important to the question bemg 
here considered, however, I found lying around the 
fire-place and in other parts of the cave, m the form 
of Moa eggshells so disposed as to leave little doubt 
that their contents had been of as a meal. 
Such portions of these shells as had not suffered by 
the fire still retained their internal membrane, mdi- 
cating that the eggs when gathered were still fresh— 
or auteclently so. Other objects obtained from the 
cave were a boat-bailer wrth quite characteristic 
Maori ornamentation, a carved curl-tailed dog (? head 
of a paddle), a tiki, ome or two other greenstone 
objects, and a few obsidian flakes The cave-deposit 
consisted of sterile strata separated well-marked 
hearths containing charcoal, shells, and fragments of 
bone, indicating an intermittent occupation of very 
l duration. The fall of materal from the roof 
had been extremely slow since the closure of the cave, 
for the baner, which lay on the surface hollow up, was 

ically empty. e occupants of the cave, as 
identified by their cultural objects, must be held to be 
of the same race ag the present natives—uniess the 
pre-Maons practised a similar style of carving and 
of greenstone manufacture—and were obviously 

painted with the living Dinornis. 

e contents of the cave were placed in the Canter- 
bury Museum, Christchurch, of which I was then 
Director, and a hasty prelimin account appeared 
in the Transachons of the New Zealand Institute for 
1890, less detailed, however, than the contempo 
record, with photographs, preserved in my journal. 
My departure from New Fistans and multifarious 
imperious duties since have prevented the publication 
of fuller details. I hope, however, with continued 
improvement in health, to make good my default 
shortly. Henry O. FORBES. 





Luminous Leaves and Stalks from Bengal. 


Pror. BuLLER, of Manitoba, Winnipeg, in his 
“ Researches on Fungi,” vol. 3, published in 1924, 
states on p. 426 that he is now able to affirm that 
luminous leaves, ın addition to occurring in France, 
Germany and Java, as reported by Tulasne in 1848 
and Molisch in 1904, also occur in England, Canada, 
and the United States; and that as e pors on, 
doubtless many other countries will be added to this 
list. : ; 
In July last I obtamed a collection of decaying 
leaves, small pieces of dead wood, living grass roots 
and stalks, living fern petioles, and living roots of 
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Averrhoa Carambola, gi out a distinct soft white 
light, from a covering of forest bed in Barisal ın 
Four years back I got a similar collection 

of luminous leaves, wood, etc., from the Bikrampur 
district in Bengal. In most cases I could find a colour- 
lesa fungus-hyphæ in their sections Luminosity was 
usually confined to certain spots only, while ın some 
cases thin flat surfaces were luminous all over. 
Stalks showed a white streak of light along their 
len ; no part tissues within the stalks could 
be located as 1 ous f 
Molisch attributed the cause of luminosity to fungi 
in decaying leaves, but so long as the fungus is not 
isolated and brought under pure culture so that its 
identity may be established, the point is not free 
from doubt. Molisch holds that the fungus gives out 
a proroga which, coming in contact with oxygen 
and water, gives out light; it is a process of slow 
chemical combustion without production of heat. 
But the photogen cannot be extracted. When I 
began crushing those luminous imens with pestle 
in mortars containing a little cold and hot water in 
a dark room, the luminosity failed altogether, showing 


that pho is not an extracellular secretion or 
excretion, but is bound up cep Sata with the 
lasm of the living hyphz—so 


ong as the fon 
is in a living condition it continues to emit tht. 
The response of the light-giving substance in this 
case was in every way simular to that of a living one, 
namely, when I put those luminous specimens ın a 
receiver and soppa them wıth a current of pure 
oxygen, they glowed more intensely than ore, 
Light diminished on passing currents of pure hydrogen, 
nitrogen, and carbon dioxide gas, the Pme lumin- 
osity Teappearing on access to the oxygen of the air. 
Putting specimens in a vacuum-bath and using an 
pee the light failed, but as soon as air was let 
in, the former condition of luminosity revived at once. 
L ity increased when 


amin: ens were immersed 


in dilute solution of hydrogen peroxide. Luminosity 
failed permanently- on dipping the specimens in 
strong alcohol or chloroform, thus sh that if 


the is somehow killed, there can no longer be 
wep uction of photogen. z 

e present lot of specimens remained luminous 
for about ten weeks, being kept in a moist condition. 
Specimens lose their lummosity when in a dried 
condition in blotting paper, but revive partially when 
ioe a 

co a pho hic plate i 
the film ade fo the Seton a ret Nes stale 
for nearly 48 hours, keeping a control. 


S. R. Bosz. 
Botanical Laboratory, 
Carmichael Medical College, 
Calcutta, November 26. 





The Origin of the Satellites in the Ultraviolet 
OH Bands. 


In a letter in Nature of Febru , 1925, P. 194, 
G. H Dieke suggests that the PARAI RS Ge 
the ultreviolet bands originate in the same quan- 
tum states’ of the molecules as do the mam lines. 
The test of this supposition 13 to see whether or not 
these faint lines are additional combinations between 
E same terms which are given for the princi 

es, but sufficiently precise measurements for the 
application of this criterion have not been available. 
I have therefore remeasuréd the 43064 band, using a 
h dispersion plate (1-3 A.U. per mm.) on which 
is band was strongly developed, the main lnes 
tak. necessarily over in order that the 

te system be well brought out. 
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- The anaa R Q, and Q, series which, if 
combined with the main PandR lines, satisfy the com- 
bination relation en) - TSE — gint 1), 
have been located. must, then, have the same 
final rotational state as the P and R branches, and so 
can be esented by the term formulas F,(s) - f(m) 
and Fy(m)-f,(m) respectively. Wacuum wave 





num are given, and unresolved doublets are 
denoted by *. 

= — Qm) Qim). =. Qim). © oQelm). 
9 32283-74 32333°38" | 18 31915°75 31944°36* 
I0 2356:97 300-21 19 851-g1* 5'41 
II 226'49* 26928 20 794°18* 820-96 
12 192°24 231-48" | 21 723°29 752°77* 
13 154°69 19224 | 22 653°88 68342 
I4 = 11327 149°53 (23 57730 604°27 
I3 = -070'55* 10449 | 24 528 0 
16 022-50" 05350 | 25 439°3 
17 1969°84 


It seems probable that most of the remaining 
satellites can also be represented by combinations 
between the terms in the main branches. 

The same combination defect, a ec aed i) = 
R(m) ~Q(m+1), which exists in these OH ds is 
also present in the ee hydride bands.’ In 
view of the general si ty between the two band 

th having the same characteristic spread- 

ing of the doublets near the band origins—it is 

reasonable to assume that the MgH bands, too, owe 

their combination defect to the existence of displaced 

g levels. Satellite lines also exist ın the MgH ds, 

ut their investigation is obstructed by the presence 
of the many faint isotope lines. 

These additional energy-levels have not as yet 
received mterpretation in the theory of band s 
More quantitative results such as the above would 
be a great aid in the solution of this problem. 

The word satellite as used in this connexion, 
however, is somewhat of a misnomer, since, for 
example, Q,(24) —oQ,(24)=21 A.U., with five other 
lines Faar in this interval. 

WILLIAM W. WATSON. 


Ryerson Physical Laboratory, 
University of Chicago, 
December 22, 1925. 





The Crystal as Diffraction Grating. 


THe use of a as a grating for measuring the 
wave-lengths of Rontgen rays affords a beautiful 
illustration of the value of a second reference frame that 
may be associated with the customary reference frame 
of vector analysis. Let e} e, & be the prime vectors 
of the customary frame. the second or derived frame 
the prime vectors of which we will denote by e e' a 
with superior affixes, 1s such that the scalar products 
X.¢, x.¢, x.¢, of any vector xand the original pnme 
vectors are the cartesian components of the vector in 
the derived frame, and the scalar products x.e' x.e' 
i.e of the vector x and the derived prime vectors 
are the carteman components of the vector in the 
original frame. : 

use of this pro we use # a æ with 

superior affixes to dance © components of x in the 

original frame, and *, x, #, for the components in 

the derived frame, 80 that with the usual convention 

as to the summation of affixes we write 
X= SOn = Na 0t 


In a crystal of any form we take the origin at a 
point occupied by an atom, and for the heads of the 


W. W. Watson and P. Ruduick, Aatreph Journal, Ji 196. The 
: Fe and P. Batoik, diie tigen ill gl 
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prime vectors e e, ¢, we take three adjacent non- 
coplanar atoms. Let unit vector r give the direction 
of the incident ray and unit vector a that of the 
emergent ray. The conditions for the reinforcement 
of an emergent ray of wave-length A are Ni 

a ice -nEmA Sy - 7, = MP (1) 


where m, m, m, are integers. . 
We take a vector m the components of which in the 
derived reference frame are the integers my m, Mh, 
so that ° 
m= met + mye" + mge’ 
Equations (1) are then all included in 
a-r=Am . a. . . (2) 
From this we have l 
~ s.s=(r+ìm).(r+AìAm) 
or ar.m+Am.m=o0 . . . (3) 


the equation that gives the wave-len 

The directions of the mcident and emergent rays 
` make the*same angle with the vector m and this 

might be called the incident ag The glancing 
angle 6, which it is the custom to measure, is the 
complement of the incident angle, and is the angle 
made with the mesh planes perpendicular to m. 
It is given by 

cos 20 =r.8 
which by’ the help of equations 2 and 3 becomes 
sin o=% times the magnitude of vector m. 


When m, m, are prime to one another, the 
distance d between successive mesh planes is the reci- 
procal of the magnitude of m, so that 

; : A 


i; ain 0 = Za 
The derived reference frame is equally appropn ate 
in three dimensions and in four. D. B. Marr. 


January It, 





Weather Prediction from Observation of Cloudlets. 


. Mr. Cave writes: ‘I am not sure that I understand 
the second of Sir Archdall Reid’s definitions of 
cloudlets—‘ small diaphanous clouds that can be seen 
at the same time in every part’ ” The preceding 
definition was “the smallest and thinnest ent 
of cloud that can be clearly isolated.” I do not 
know how to myself more painy. On the 
- other hand, Mr. Cave and I may not mean the same 
by “camulus’” and “ cirro-cumulus.” If there be 
any difference, then, since I am a mere amateur, I 
am sure he is right. J can only say that my sugges- 
tion as to thé utility of observing cloudlets is founded 
on many years’ experience, and, so far as I can judge, 
on common sense. To me it a true (x) that 
Tain is ed by the condensing of clouds, and a 
return of fine weather by their dissolving; (2) that 
when clouds wax visibly rain is probable, and fine 
weather when they wane swiftly; (3) that, in pro- 
portion to their and d ies, the waxings or 
oe of big clouds are difficult to observe; (4 
that, in proportion to their smallness, thinness, an 
jsolation, the behaviour of cloudlets is easy to 
observe; and (5) that the behaviour of cloudlets is 
usually an index of the behaviour of neighbouring 
clouds, and therefore of current atmospheric condi- 
tions. I find it hard to believe that clouds commonly 
change their behaviours so HPEY “that the method 
is scarcely of more use than the tossing of a coin.” 

It may be, as Mr. Cave says, that “ Lenticular 
>- cirro-camulus is composed of cloudleta that are bêrn 
' on the windward side and die on the leeward mde of 
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the cloud mass”; but, if so, the fact puzzles me. 
I can understand why a cloud should condense on 
the windward side of a cold mountain peak and 
dissolve to the leeward I can“ understand that a 
cloud may grow on its cold shadowed side while 
dissolving on its sunlit slopes—-thongh, because of 
the difficulties of observation, I have never seen 
this phenomenon. But I cannot understand how 
wind can so affect cirro-cumuli that they grow to 
windward and dissolve to 1 . Are not these 
cloudlets in the wind (and th re, in a sense, ows 
of if) like plums in a pudding? This phenomenon 
also I have not seen: or at least have not connected 
with the wind. However, this ia not a matter for 
the ‘‘ likes of me” to theorise about. The fact 
remains that any one, at any time, on any day, 
when clondlets can be isolated, may test, in a few 
seconds, the utility of weather prediction by means 
of cloudlets. I think, like Dr. J. W. S. , he 
will find it useful. I wonder whether Dr. 

can remember whether the rapid growth of his 
cloudlets usually A ig ae rain, and. their dissolution 
fine weather ? y I insist once more that I have 
only sought to indicate what seems to me an easily 
observed and exceptionally reliable weather ? 

G. ARCHDALL TD.» 


January 12. 





Rate of Growth’ of Fungus Rings. 


Mr. O. G. S. Crawrorn’s letter in NATURE of 

December 26, page 938, con ing the of fairy 

, seems to warrant a letter publication in 
addition to a more detailed private letter. - 

Fairy rings have been objects of interest from very 
early times and are the subjects of myths in moat 
civili countries, and are not beneath the notice of 
writers from Shakespeare to Kipling. As diverse as 
the myths are the vs agree regarding their mode 
of formation, ranging from fairy feet to fiery dragons 
and from thunder to moles. _- 

It is now common knowledge that the rings are the 
Tesult of a perennating -mycehum and not of an 
annual spore discharge and germination. It is some- 
tines alloced Hat rinks may. Tana eona for 
several years; W. G. Smith stated that he knew a 
fairy ring of Chtocybe ennere on Dunstable Downs 
which had remained much the same size for forty or 
more years. Most observers, however, agree that 
bat y the rings increase in size. The rate at 
which the mycelium extends outwards varies con- 
siderably and is apparently d dent on weather 
conditions. There have been few actual measure- 
ments. Thomas studying rings of Hydnum suaveolens 
over a period of nine gon found an average annual 
imcrease of 23 cm. ion records an increase of 
Iz cm. in one year for Marasmius oreadss, but the 
advance was irregular being apparently more rapid 
when the ring was young, whereas for Psalliota arvensis 
the average increase was more than 50cm. Bayliss 
with Maraswmus oreades found the minimum azinuale 
incréase to be 3 inches, the maximum 13} inches. 
Shantz and Piemeisel estimated the average yearly 
advance as 12 cm. for Agaricus tabularis, and calcu- 
lated certain Californian rings to be about 250 years 
old, and a number of small fragmentary rings whiche- 
apparently had a common origin as approximately 
600 years: the largest ring of Calvatia cyathiformis, 
with an average annual increase of 24 cm., was more 
than 400 years old. 

It is obvious that the rate of advance depends upor 
the species of fungus concerned, and also upon con- 
ditions of environment which necessitates observations 
over e number of years. 
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It may be remarked that Prof. Buckman mentioned 
Tings on Salsbury Plain more than fifty feet in 
diameter. J. Ramspottom. 

British Museum (Natural History), 

London, S.W.7, January 7. 





On the Structure of the D, Line of Helium. 


Due to the position of helium in the periodic table, 
relative to that of}the alkaline earth metals, it has 
been frequently ted out that its should 
consist of systems of singlets and mips instead of 
the obeerved singlets and doublets. unsuccessful 
attempt has been made to resolve the strong com- 
ponent of the doublet into the two com- 


ponents with the expected separation of a ximately 
o 17 A.U., since the separation of the o ed com- 
ponents is o 34 A.U. approximately. 

A helium e tube wrapped in cotton which 


was kept wet with liquid air was used as a source, 
and the light was resolved by means of a quartz 
Lummer Gehrke plate and a small quartz: spectro- 
graph. Fortunately, the dimensions of the plate 
were such that one order fringe of the main component 
almost coincided with the next order fmnge of the 
<obeerved component. These together produced a 
single fringe of width about 1/5 the total distance 
Mbetween the fringes. The component looked for under 
mhese conditions should occur half-way between 
mringes. i 
Careful examination of the fringe system by both 

of us failed: to reveal any’ trace of the 
component, though it would have been observed had 
ts intensity been equal to or ter than 1/40 that 
vf the main component of this line and its separation 

rom the main component greater than o08 AU. 
BChus it a that the structure of the {1s — m2} 
ries of helium does not correspond to the equivalent 

erties of the alkaline earth metals, calcium, etc. 

W. A. MacNarre. 
W. H. McCurpy. 
Johns Hopkins Umversity, 
Baltimore, Md., 
December 20, 1925. 





A Possible Origin of Petrol-Fields. . 


Ir has frequently been suggested that natural 
aineral oils may be the product of decomposed fish. 
ye of the main objections to this explanation has 
lways seemed the difficulty of accounting for the 
oncentration of o1l deposits within the comperativel 
estricted areas in which they actually occur. But if 

o considers the tion o certain tah, for example 

e common eel, this objection can, in the main, be 
vercome. 

It has now been definitely established that all the 
-uropean eels make their way to a certain deep-sea 
rea in mid-Atlantic, where they spawn. The mature 
<els do not seem to return after spawning, only their 
Sone Ee ake Ee ee on 
<ambera. as 18 probable, they die after TO- 
«action, there must be enormous deposits andar thair 

sawning grounds, which might eventually be in part 

verted into oil. : i 

The quantifies involved in this hypothesis appear 

> be m no way unreasonable. one allows a 

riod of say 10° years for the formation of the 

nited States oil-fields, which are estimated to have 
«ntained two to three thousand million tons of oil, 

id if one assumes that one eel on an a ə would 

sovide roo gm. of oil, then to account for these 

yposits one would have to postulate an annual 
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igration: to the spawning ground of only 2 to 
milon eis. Thus even if the time and the yiel 
have bean overestimated by a factor of ro, there 
would still be a comfortable margin. 


; A. F. LINDEMANN. 
Sidholme, Sidmouth, 
-January 12. e 





Measurement of Radiation Intensities by 
Photographic Methods. 


REFERRING to Dr. F. C. Toy’s letter, under the 
above heading, in Nature of Janu 16, p. 83, 
Dr. Johna S. Anderson and I came to the same con- 
clusion in an investigation published in the Proc. 
Roy. Soc. Edin. fourteen years ago. -In the words 
of this paper, “ Only when two of light of 
the same wave-l fall on ces eerie parts of the 
same photographic plate and produce equal blacken- 
ing in the same time can we say that their intensity: 
is egual. This principle was made the basis of 
the work we did at that time on ultra-violet spectro- 
photometry. But there are some fields, such as 

hysics, where it cannot be applied. 

The object of this letter is to direct attention to 
the simple method we used for cutting down the 
intensity of the stronger beam. Half the slit of the 
columator was illuminated by the light of an iron 
arc, and in the Hne between the slit and the arc 
travelled a ground quartz diffusing screen. The rays 
from the quartz screen filled the whole object-giass 
of the collimator. The intensity of Wlumination of 
the half slit varied consequently as the intensity of 
illumination of the eo quartz, and the latter 
varied inversely as the square of its distance from 
the arc. I have since used intermittent sectors and 
“ neutral” absorbing screens which Dr. F. C. Toy 
favours, but am still of the opinion that for reducing 
the strength of the beam the inverse square law 18 
preferable. j 

R. A. Houstoun, 


University, 





The Occurrence of Dwi-Manganese in 
` Manganese Salts. 

From our ive communications (NATURE, 
vol. 116, p. 782; Chem. News, vol. 131, p. 273, ètc., 
1925) it was apparent that, although worlang on 
different lines, we had detected e element of 
At. No. 75 m manganese salts. A sample brought 
by one of us to Prague has been examined in the 
laboratories of the Charles’ University. The sample 
was obtained from a solution of “ pure manganese 
sulphate ” by removing as much manganese as 
possible with hydrogen sulphide. When examined 
po. phically and also spectroscopically, it showed 
& si content of dwi-manganese, namely, one per 
cent. The chemical properties of this mixture 
with those previously announced fgom this Univer- 
sity. Since we have reached the same conclusion by 
ddont chemical and electrochemical methods, 
we consider the association of dwi-manganese with 


Manganese as ved, and thus regard the name dwi- 
ese (D) as most appropriate for the element 
At. No. 75. V. DOLEJ % 
GERALD DRUCE. 


di HEYROVSKÝ. 
The Institute for Experimental Physics 

and Institute for Physical Chemistry, 

* The Charles’ University, Prague, 


January 12. 
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The Advancement of Engineering in Relation to the Advancement of Science. 
By Prof. A. E. KennguLy, Harvard University. ` ` 


TE term engineering is employed with many 
differenteshades of meaning, Tredgold’s famous 
definition of civil- engineering, which appears in the 
charter of the Institution o Bi Engineers (London), 
dating fram 1828, commences with the excellent phrase 
“t the art of directing the great sources of power in 
nature for the use and convenience of man—.” In 
Tredgold’s time there were only two ised types 
of engineermg—~1.e. civil and military. At the 
present time, nearly ‘forty different branches of 
engineering have been itemised in technical literature. 
For the purposes of this discussion the following broad 
definition is suggested to cover all types of non-military 
‘engineering : “the economic application of the sciences 
to construction, production or useful accomplishment, 
especially on a large scale.” 
rom this point of view, engineering manifests itself 
as the et ee in the industrial world. 
Engineering, in this sense, must not only be coeval in 
antiquity with civilisation ; but the degree of engineer- 
ing attainment in any age must also necessarily be an 
index or criterion of its civilisation, judged from the 
material aspect. 
The present era, which is essentially an engineering 
e, may be said to date from the introduction of the 
engine, and in that sense is only about one 
hundred years old. The application of the science of 
heat, in relation to steam for generating power, rapidly 
changed the nature of production from the individual- 
worker system to the factory system, augmenting 
tly the output of a day’s work. This in turn 
rought new dense factory populations, and also 
brought the means of supporting them. The so-called 
industrial revolution, thus started, brought tremendous 
sociological changes in its wake. Rapid steam trans- 
portation accelerated commerce and developed markets. 
It enabled producers to find sales for their products over 
a continually enlarged area. A sense of economic 
emancipation dawned over mankind. 

During the Middle Ages and the Renaissance the 
study of science was slowly advancing in the western 
world, mainly under the guidance of the universities. 
This study consecutively followed the growth of 
mathematics, and was seldom directed to engineering 
applications. The natural philosophers, chemists and 
mathematicians who lived in the early years of the 
nineteenth century, taught and worked in intellectual 
regions usually remote from applications to utility. 
The rapid iesi of the steam engine for driving 
factory machines, in the early years of the engineering 
era, brought intå existence the mechanical engineer, 
who received his training in the workshop and factory. 
The mechanical engineer was compelled to study the 
nature of heat engines and of combustion, the laws of 
mechanics, and the properties of machines. This 
scientifio study was, at first, more or less empirical 
and tematic. In the early days of mechanical 
engineering the’physicists and scientists were ordinarily 
so far removed in their experiences from machines and 

1 From the eddrem of the delrvered on Deceme £ 


r Defare Sechon M (Hngmesnng), at.the Kansas City meetmg of 
an Association for the Advancement of Samon, 
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engineering that they saw no way of co-operating with 
the engineer; while the engineer was so completely 
engrossed with the practical details of his work that 
he could see no way of receiving help from theoretical 
science. ‘ 

The last few decades have ily drawn together 
these two types of men and schools of thought, by 
mutual modification, The constantly increasing scale 
of machinery and machine production has necessitated 
more concentrated scientific study of the principles 
involved. The engineering applications have demanded 
more scientific knowledge, and the scientists have 
become more interested in applications. Until about 
fifty years ago the initial training of a young engineer, 
after leaving school, was either by apprenticeship to ar» 
engineering workshop, or by being articled, as atm 
assistant, to a practi engineer. Itis now recognisedil 
that the best training 1s in an engineering school of am 
university or technical college, where special study is 
devoted to the fundamental arts and sciences, followec 
by technical or applied science m some particulare 
branch. 

It is not only in the particular fields of engineering 
that this close dependence of application upon the 
sciences has become essential; but also in manu 
facturing and general production. It may be safely 
asserted that manufacture, on a large scale, is so closel> 
associated with engineering processes as virtually te 
become engineering itself. In other words, in order t 
carry on manufacture economically, on a large scale 
the process is practically the same as engineering 
There is the same need for scientific study of th 

rinciples and basic materials involved, the same nee» 
or careful and thorough design, with the view o 
eliminating waste in material, plant or labour, the sam. 
need for experience and skill in the various stages of thee 
work, and the same necessity for careful preliminar 
estimates of cost, as well as of checking the cost sum 
successive stages. 

Every labour-saving appliance.in manufacture, ap 
evéry scientific improvement introduced into its pre 
cedure, is a new evidence of the identity betwee 
modern manufacture and engineering, A mam 

ing community, in modern times of competitic 
and development, is of necessity an engineerip 
community. 

Prior to the tion of science and industry ) 
our present engineering age, the advancement of scien» 
was made mainly in places where science was studic 
and taught; 1.6. in universities, or institutions Ñ- 
scientific learning associated therewith. Since tp 
amalgamation, however, an increasing share in thal 
advancement of science has been carried on in enginee 
ing establishments ; #.¢. in industrial laboratories, 
factory laboratories, or in government and sta 
laboratories. In future, the advances of engineerinamm 
and of the sciences upon which engineering depenc 
will be so bound up and interconnected that whatev 
gives one a step forward must also give a like impu}mall 
to the other. i 

It would no longer-be possible to maintain the hu, 
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populations of many large Cities in the world without 
engineering ; i.e. without the continued economic 
application of the sciences to the supply of the many 
products those cities require. 

Although the needs of utility have in recent years 
either ted or demanded numerous scientific 
researches, it is manifest that many other researches in 
the sciences are and will doubtless continue to be made 
exclusively for the truth’s sake, and independently of 
any specific utili need. It is only necessary to 
consider any scientific subject in all its bearings, to 
realise that this must be so. The great science of 
mathematics, for example, must evidently be ter 
than the sum of all its applications ; so that unless all 
scientific curiosity as to the nature of new aE 
relations shall disappear, many investigations must 
continue to be made into branches of the subject that 
appear to have no immediate applications. Moreover, 
many cases of scientific research which have been made 
without any suspicion of applicability have afterwards 
come to be applied to very practical use. It would 
seem’ that the only, differences which necessarily 
separate a scientific research of the basic or non-applied 
type, from one of the applied , lie in the aims and 
motives of the researcher. In other words, one and the 
same research, conducted in the same way, may be an 
applied-science research or a basic-science research, 
according only to the purpose in the mind of the person 
who carnes on the work. 

It is generally conceded that researches carried on for 
=the advancement of science tend strongly to stimulate 
“the imagination. The investigator is called upon, at 

wwery stage of experimental inquiry, to speculate upon 
il the possibilities that present themselves, and to set 
1p a new test that may serve to demonstrate which are 
the actualities and which the unrealities. It is not so 
senerally recognised, however, that the work of the 
lesigning engineer also makes special claim upon his 
maginative powers in the material realm. Any new 
oject, such as a large bridge, building, railroad or 
ower plant, calls for a careful estimate and design. 
t has to be completely visualised, part by part, in the 
nind of the designer, before construction commences. 
mhe designer has then, either alone or with the aid 
«Í assistants, to realise his plans in two-dimensional 
™rawings. A large project may involve the prepara- 
ion of many hundreds of drawings, in advance of 
issembling the materials. All of these drawings must 
aterlock and connect in technique and dimensions. 
“racings and blueprints from these drawings are then 
srovided for gui the constructors in their various 
asks. The assemblage of design drawings embodies 
a most new und a considerable amount of 
nvention, imagination and creative work, which the 
wilders proceed to translate from small scales in two 
imensions, to full-size three-dimensional reality. To 
mhe trained eye, a good construction blueprint reveals, 
ader its network of lines, a wonderful image of 
ality. 

In the engineering of building construction, provision 

‘ made for the proper conservation of æsthetic grace, 

y the profession of architecture. On its artistic side, 

rchitecture seeks to foster and promote the art of 

æautiful building construction. This professional 

mttitude towards art in the engineering of buildings 
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“guides: public opinion in such a way that graceless and 
inharmonious buildings seldom pied popular censure. 
In other branches hagas engineering esthetic quality 
of the product does not at present find similar pro- 
fessional safeguard. Nevertheless, there is, for each 
type o eering construction, a certain somewhat 
ers standard of artistic appearanCe below which 
the designers and builders are sure to encounter hostile 
criticism. In every country, new types of pachines, 
which are experimental and have not yet established 
their right to survive, dre usually revealed by their 
awkward appearance. Each country develops, as a 
general rule, its own type of esthetic standards in 
appearance, and experts frequently detect, in this way, - 
the „nationality of machines and the relative artistic 
engineering excellence of the nations in which those 
machines were produced. It is here again that the 
advancement of science reacts upon advancement in 
engineering ; because the harmony in Nature that 
scientific study discloses, tends to guide the minds of 
those who apply the great principles of Nature to the 
satisfaction of human needs. 

Just as the advancement of engineering construction, 
as for éxample in telescopes, is constantly tending to 
the advancement of the sciences, or of astronomy in the 
case considered ; so in return the advancement of 
science is constantly tending to the advancement of 
engineering processes. Thus, the precision of geodetic 
surveying has greatly increased during the last few 
decades, owing to progress in the sciences of astronomy, 
mathematics, physics, metallurgy, geology, and others. 
Moreover, the demands made upon engineering design 
and construction tend ever to become more exacting. 
For example, it has recently been stated that the great 
new Philadelphia-Camden bridge across the river 
Delaware is the first in which the supporting towers 
have had to be given extra strength to withstand the 
possible accidental impact of an aeroplane. 

So close is the present interconnexion between 
science and engin that the only salient dis- 
tinction between them lies in their respective relations 
to economics. Questions of cost inevitably present 
themselves in the study of basic scientific problems, if 
only as limitations to equipment; but they are ever 
present in the study of eune problems. Indeed, 
engineering problems for special methods of 
accounting, and emphasise the importance of deter- 
mining amortisation, depreciation, effective rates of 
interest and present values of plants. The stock- 
takings of large-scale businesses likewise tend to 
become both economic and engineering inquiries. 

As the entire civilised world becomes more and more 
given over to engineering, if only in order to support 
its large populations, it becomes evident that the 
conversion of factories for produemg utilities into 
agencies for developing destructive and poverty-making 
warlike implements, is ever easier. The power of 
science to create in the hands of those who help, becomes 

equally the to destroy in the hands of those who 
fight. The world has only too recently geen how 
terribly destructive the powers of science and engineer- 
ing can become in war among the industrialised nations. 
Modern war is gone mad. This misuse > 
of eourse, no fault of either science or eering. 
however, in the reasonably probable advance of ae 
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we are to avoid the utter destruction of civilisation by 
war, and the economic servitude of posterity in its 
wake, we must all unite in building an international 
organisation that shall not only tend to prevent the 
onset of war but shall also swiftly suppress its first 
outbreaks. Ig any such organisation, both science and 
engineering are sure to powerful elements for 

ing control. Under such control, once success- 
fully established, the advancement of science and 
engineering should surely promote and maintain world 
peace. Even now all science and its\applications are 
essentially international. No way has ever been found 
to make science operate exclusively for the benefit of 
one nation, or portion of the globe. 

In the basic sciences, the units of measure employed 
are almost universally the simple units of the inter- 
national metric system—the metre and the gram—with 
their derivatives. In engineering and applied science, 
the units employed have gradually likewise become 
metric in all parts of the world except im the English- 
speaking countries, where both the time-hon but 
cumbersome English and American systems of units 
persist. Even in the English-speaking countries, how- 
ever, a gradual transition may be perceived towards 
the ultimately inevitable international metric system. 
When the transition shall have become complete, the 
mutual advances in engineering and im science will 
be rendered more easy and rapid, through the use 
of the same language of units. This simplification 
will benefit science and engineering in all parts of the 
world. 

The advances of science and of engineering have thus 
far always enriched mankind materially. Material 
production has been greatly hastened; so that the 
average possessions of men have been increased, or else 
larger populations have been supported to divide the 
increase. It is doubtful, however, whether increase of 
human happiness, beyond a relatively small modicum 
of possessions, is at all commensurate either with the 
growth of material wealth or with the growth of 
population. It seems that while science can largely 


increase general comfort and prosperity, it can, at. 


present, ensure but little increase of happiness and 
contentment. Whether this must always and inevit- 
ably be so, is debatable, and depends to some extent 
on our definitions of science. In any case we must 
turn for help to moral and spiritual sources of happiness 
if we are to continue to become increasingly indebted 
for material wealth to the scientific revelations of the 
interpretable universe. At present it appears that 
advancement in the power to enjoy and give content- 
ment is more difficult for us collectively to acquire than 
advancement in the power to secure material benefit 
through science and engineering. In the discovery and 
maintenance of these uplifting philosophies the calm 
and contemplative Orient has surpassed the tense and 
restless Occident. 

It is generally admitted that the study, either of the 
sciences or their applications, tends to produce in the 
mind of the student a sense of humility and a respect 
for truth. Indeed, it is not strange that habits of 
seeking or applfing scientific truths should engender 
habits of fai thinking. In this respect there is 
encouragement in the belief that the tendency of the 
present engineering age is, on the whole, towards 
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accuracy of and precision of thought. 
Scientific ideas may tend slowly to dominate over 
irrational and i inki A casual review of 
general literature oyer long periods of time seems to 
show that as science has advanced, irrational and 
superstitious ideas have dwindled. The concomitant 
danger, however, lies in the occasional ravages of 
do-scientific doctrines. A plausible but 
false doctrme, that esque a scientific proposi- 
tion, may produce more in a Scientifically di 

world than a flagrantly immoral popular belief of a 
clearly irrational character. The responsibility for 
making ed statements that are unsupported 
scientifically, thus rests increasingly upon all speakers 
and writers. 

In the development of the applied sciences, a con- 
stantly increasing demand devolves upon the underlying 
basic sciences. In the prehistoric times of primitive 
engineering, only the simple rudiments of the underlying 
sciences may have been involved. In the ancient 
Egyptian and Roman days, engineering must have 
demanded a closer study of mathematics and physics 
for support. Simce, however, the dawn of the present 
engineering age, much more knowledge and research 
have been demanded in a long list of the branche 
of basic science. Invention is always needed. But 
whereas in past times, inventors, if they had the 
requisite talents, did not need much scientific know 
ledge, at the present time the successful inventor ha: 
not only to be endowed with inventive ability, but he 
must also be well versed in basic science. It appear 
that in the future this demand for basic scientific know 
ledge, as a prerequisite to applied-science progress, wit 
continually increase. : - 

The. leadership of the ancient world rested mainly. 
upon physical fọrce. The trend of the more recent past 
through the present, towards the future, is for work 
leadership among the nations to rest mainly upo» 
science and its applications. Already the progress o- 
engineering is hampered and thwarted in many direc 
tions by lack of advance in the basic sciences. It is tc 
these that national attention should be directed for the 

rogress of the knowledge that benefits first the natios 
in which it is made, and later all the other nations. I 
only in the interests of applied science, the advancemen: 
of basic science should be stimulated and fostered 
Support for applied science is likely to be forthcomiry 
from the industries themselves ; but support for basi» 
science is more difficult to secure. 

The national importance of this is so great that the 
need should be made widely known. An effective war 
to stimulate advance in the sciences in the United State: 
would be to secure permanent endowment for a suitabl. 
annual prize, to the most notable contribution eacli 
year, in each section of the American Association fo 
the Advancement of Science. This official recognitiom 
of scientific achievement would stimulate and encourag: 
researchers in all the sections. There is no reason t 


feat that such scientific progress might be practicalh 
valueless. Useless scientific knowl is DOW a conem 
tradiction in terms. Moreover, aside trom the questior 


of immediate versus future application, the patien 
earnest study of truth, in those parts of the univere 
that are attainable to us mortals, constitutes the nobles 
quest with which we are yet acquainted. 
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The Production of Motor Spirit from Heavy Oils. 
By Dr. A. E. DUNSTAN. 


E is obvious that the provision of adequate supplies 

of motor fuel is a fundamental necessity of modern 
civilisation. Thirty years ago the light fractions of 
petroleum were not only a by-product in the pre- 
paration of k e, but also a positive nuisance, and 
vast quantities deliberately burnt. In the interim 
the demand for motor spirit has steadily increased, and 
to-day has reached the colossal figure of eleven thousand 
million gallons per annum, Great Britain consuming 
nearly four hundred and fifty million gallons in the year. 

This demand is increasing at the rate of about 30 per 
cent. a year in Britain alone, whilst the rate of increase 
on the Continent when trade becomes prosperous will 
inevitably be steeper than that in England. Last year, 
of the total amount of petrol produced in the United 
States, the straight-run gasoline distilled from the crude 
amounted to 56 per cent., cracked gasoline 33 per cent., 
natural gas or casing-head gasoline ro per cent., and 
benzene 1 per cent. 

It is clear that “ cracking,” t.e. the conversion of 
heavy oil into lighter products, is playing a more and 
more important part in the provision of motor spirit. 
The first successful attempts to bring about the con- 
version of heavy oils into lighter products were achieved 
by Dewar and Redwood in 1889 lish Patent 10277), 
and the object of this operation was the conversion of 
gas oil into ing oil. It was many years later that 
the a A e oil and gas oil into petrol 
becanie desirable and practicable. 

Although Redwood’s patent was taken out in 1889, 
the writer had the advantage of seeing some time ago in 
Edinburgh a lay-out of a shale oil refinery in which this 
operation was actually provided for so far back as 1865. 

The actual origin of ing in the United States is 
sup to be due to the carelessness of a stillman who, 
having left a still running, returned some hours later and 
found that a lighter distillate was being produced, and 


this was traced to condensate dripping from the upper 


cooler part of the still on to the hot residue. Between 
this early discovery and present-day big-scale cracking 
lies a period of intensive development, and it was only 
the perseverance of Dr. Burton that led to a refinery 
procedure being established on a large scale. The 
Burton process is really indistinguishable from that put 
forward by Dewar and Redwood; in effect, Burton 
merely heated petroleum residues at a temperature of 
yoo° F. under a pressure of 4-5 atmospheres, the pres- 
sure being maintained right up to the outlet of the 
condenser. The real difference lies in the fact that 
Burton had developed the same procedure, but to a 
different end—the production of gasoline. 

Thé first Burton patent was taken out in 1912. For 
a long time the Burton process was regarded with some 
disfavour, because of the relatively high pressure main- 
tained im the still and the somewhat serious risks 
incurred by heating large masses of oil under these 
conditions, and the attention of innumerable investi- 
gators was directed to the ing of hydrocarbons 
under atmospheric pressure. In Great Britain, for 
example, about the years 1913 to 1916, two at least of 
such processes were in operation. They failed, how- 
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ever, because the serious drdwback of low pressure 
operation is a high yield of gas with corresponding low 
ad. of Seale and that of a nate which makes 
refining extremely difficult. As will be seen in the 
sequel, it is by no means certain that ao 
cracking at atmospheric temperature is entirely defunct, 
because the nature of the spirit produced does offer 
certain advantages as a fuel for modern high-com- 
pression engines. 

During the War, quite a considerable amount of 
attention was paid to vapour-phase cracking from an 
entirely different point of view. It has long been 
known that at temperatures in the neighbourhood of 
750° C., paraffinoid hydrocarbons may be cracked, 
yielding considerable percentages of aromatic hydro- 
carbons. |In a large-scale experimental plant operated 
at Thameshaven in 1916, working with heavy Persian 
oil distillates, a spirit was produced which contained no 
less than 16 per cent. of toluene. 

Between 1916 and the last few years, however, the 
attention of inventors has been almost entirely directed 
to cracking under pressure, because it has been found 
that the spirit produced in this way is not only higher 
in yield but is also accompanied by far less gas and 
coke. 

One or two typical methods of procedure may be very 
briefly outlined.. In essence, all these processes consist 
of two parts: A pipe-still through which the oil is 
passed with considerable velocity at high temperature 
and pressure into a reaction vessel, in which it is 
maintained under pressure for varying lengths of time. 

In the Cross apparatus—which is one of the most 
popular types—the oil is raised im the pipe-still to a 
temperature of about 470° C. and then passes into`a 
reactor, which consists of a horizontal steel cylinder 
40 ft. long, 38 in. in diameter, with walls 3 in. thick. 
The reactor is not directly heated, but is heavily lagged, 
and the oil is held in this chamber long enough to 
establish equilibrium between the liquid and vapour 
phases. This period is about 15-20 minutes, and the 
oil falls in temperature 50° between the inlet and the 
outlet. The operating pressure may amount to 750 lb. 
to the square inch. Normally in this process the 
amount of coke produced is less than x per cent. 

After the reaction is complete, the oil is discharged 
into a separator and thence the vapours pass to the 
dephlegmator, where the temperature is regulated to 
yield gasoline to the required specification. The gas 
that is produced is nearly sufficient to maintain the 
necessary temperature in the plant. A modern unit 
will process 2000 barrels of oil per day, and if the inter- 
mediate oils produced in the operation be recycled to 
the plant, it is claimed that the yield of gasoline from a 
gas oil fraction may reach 65 per cent. 

The Carleton-Elis developments have led to the 
adoption of a vertical reactor which may be in duplicate. 


“Oil is fed through the pipe-still under a pressure of 350 


Ib. and passes into vertical steel vessels, in which again 
the time factor is allowed to have its effect. After the 
reactor comes the dephlegmator. 

The Dubbs’ system is particularly adapted to the 
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cracking of residue oils, although of course it will 
function on distillates. The process is simple in that 
the oily after leaving the pipe-still, passes into a large 
reactor under a much lower pressure than that used by 
the Cross system. In the standard plant the oil enters 
the reaction chamber at 450° C., and the vessel is 10 ft. 
in diameter and ‘nay reach 3o ft. in height, with a capa- 
city for coke ranging from 30 tons upwards. From the 
reactor again the vapours are subjected to dephlegma- 
tion, and a’ heavy condensate can be passed along with 
the incoming crude oil to the pipe-still. 

The question of temperature in liquid-phase cracking 
is decided by the particular oil under treatment and 
the amount of gasoline required, because there appears 
to be a definite relationship between the variables time, 
temperature, and yield. It is interesting to note that 
the percentage of spirit obtained, after the oil has 
reached a definite cracking temperature, appears to 
double, within limits, for an increase of 10° C. 

There has been little advance in our knowledge of 
cracking from a chemical pomt of view during the past 
ten years, because problems connected with racking 
processes have been more often of an engineering nature, 
-and the most urgent question to the majority of 
operators is the ility of elimination—or at any 
tate the diminution—of coke, so that the plant may 
run continuously without the necessity for frequent 


shut-downs for cleaning. 

It is surprising: how Tie progress has been made m 
the examination of the residues left after the cracked 
gasoline has been removed from the synthetic crude oil, 
and investigators would do well to bear in mind that 
herein lies reactive material of unknown constitution, 
knowledge of which would probably amply repay 
intensive research. 

Recent development in the design of the high 
speed, high compression, and high efficiency light car 

ine has brought to notice the importance of 
suitable fuel. It is in- this connexion that cracked 
spirit shows particular advantages over ight run 
line, in that it withstands high compression and 
is less prone to detonation, and it is a fact that, at the 
moment, quite considerable quantities of this material 
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are being marketed as “anti-knock” motor spirit. 
The vapour phase product, having been processed at 
considerably higher temperatures, is specially note- 
worthy from this point of view. 

No account of the present position of oil-cracking 
to-day would be complete without some’ consideration 
of the Bergius process, about which such far-reaching 
claims have been made. From the early work of 
Bergius there emerged the formation of artificial coal 
from cellulose at temperatures of 39p° C. and pressures 
of more than roo atmospheres. This substance was 
capable of hydrogenation by being heated to 400° C. in 
the presence of hydrogen at very high pressures. From 
this observation naturally led the application of hydro- 
genation to coal itself. . ; 

An entirely new technique had to be developed in 
this research and its later development, and only the 
discovery of a new method of joint construction 
rendered possible the application of very high pressures 
to this problem. - 

A commercial plant has been set up at Rheinau, and 
consists of an autoclave 30 ft. long x 3 ft. in diameter, 
fitted with stirring`device and capable of handling so 
tons of material a day, under a pressure which may - 
reach nearly 300 atmospheres. Š 

In the case of coal, the material is ground to pass a 
4o0-mesh sieve and is mixed with oil to permit of its 
passage through pipes. The autoclave is heated very 
ingeniously by surrounding it with heated nitrogen 
under pressure. Bergius has claimed that any coal 
containing less than 84 per’ cent. of carbon on an ash- 
free basis can be successfully hydrogenated. - 

In this connexion a good deal of work has been 
carried out the last few years in Great Britain, more 
particularly in the University of Birmingham, which 
more or less substantiates claims advanced by cig oe 
and a variety of coals, lignites, and so on have 
liquefied ; but it should be borne in mind that the liquid 
product, whatever it may be, is certainly not petroleum, 
seeing that it contains liquid compounds of oxygen, 
sulphur, and nitrogen; and at the moment of writing it 
can be safely stated that the process has not yet been 
placed on a commercial basis. i 





: Obituary. 


Pror. EpwunD KNECHT. 
Y the death of Prof. Edmund Knecht, associate- 
professor of technological chemistry in the College 
of Technology, University of Manchester, chemistry, as 
applied to dyeing and other branches of textile industry, 
has lost one of its chief exponents. 

Henry Edmund Knecht was the third son of Gustave 
Knecht, B.Sc. (Lond.), a Swiss who e a 
naturalised Englistman and for many years had 
a large private school iù Liverpool, where Dr. Knecht 
was born in 186r. His mother was English. On 
leaving school he matriculated at the University of 
Zürich, studying chemistry under Victor Mayer, to 
whom lateņ he acted as assistant. He graduated Ph.D. 
at the Swiss Federal Polytechnic in 1882, and retyrned 
to England in 1883 on his appomtment as Head of the 
Department of Chemistry and Dyeing of the then 
newly’ opened Bradford Technical College. In 1890 
he entered upon the long period of service at the Man- 


ie NO. 2935, VOL. 117] 


` 


chester College of Technology which ended only with 
his death. 5 

When the Society of Dyers and Colourists was formed 
in 1884, Dr. Knecht became the first editor of the journal 
of the Society, a position which he held continuously 
for forty-one years and was the source of great 
satisfaction to him. To commemorate the completion 
of the fortieth year of his editorship,’ an excellent 
portrait of Dr. Knecht was issued with the journal 
and a valuable presentation was made to him, towards 
which subscriptions were received from the United 
States, Canada, India, Japan, and most European 
countries—for he had friends and admirers the world 
over. 

Dr. Knecht was an indefati 
his published researches, whi 
hundred, appearing in the Journal of the Society of 
Dyers and Colourists, the Journal of the Chemical 
Soctety, the Berichte, and elsewhere. They cover a 


ble and prolific worker, 
number more than one 
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wide range, dealing with the production and application 
of dyestufis, the chemistry of textile fibres and textile 
processes, etc. He also developed an entirely new 
series of analytical processes based on the use of 
titanium salts. He was the author alone or in collabora- 
tion of several standard works on dyeing, printing, and 
allied industries, the best known being the “ Manual of 
Dyeing” by Knecht, Rawson, and Loewenthal. He 
also contributed aynumber of articles to the last edition 
of the “ Encyclop@dia Britannica.” 

Dr. Knecht was in good health until July last, when 
he underwent a serious operation from which he made 
a good recovery. Going to Switzerland:to recuperate, 
he remained there until November, but during the 
whole time kept in close touch with the investigations 
carried on by his assistants‘ in Manchester. Arriving 
m England during one of the worst fogs experienced 
for years, he caught a chill which developed into bron- 
chitis, and he succumbed quite suddenly to heart 
failure on December 8 last, at his home at Marple, 
Cheshire. 

As a teacher Prof. Knecht acquired a great reputa- 
tion, not mainly through formal lecturmg but by 
personal contact and example in the laboratory. The 
letters received from past students in many parts of 
the world at the time of the presentation recently made 
to him indicate the abiding affection in which many 
of them held “the Doctor.” 

Dr. Knecht was never married, but is survived 
by three sisters. He had the gifts of humour and good 
comradeship, but to hide an excessive sensitiveness 
and shyness he had also a natural reticence which was 
penetrated only by his intimate friends. His publica- 
tions are characterised by sound judgment and lucidity, 
and frequently by those flashes of vision which connote 
genius. To no other man does the Society of Dyers 
and Colourists so largely owe its present considerable 
reputation ; and it may truly be said that no man in any 
country has done more to enrich our scientific knowledge 
of textilé materials and processes. 

WALTER M. GARDNER. 


Mr. R. B. Newron, IS.O. 


RıcmarD BULLEN NEwTon, lately senior assistant 
in the Geological Department of the British Museum, 
was born in London on February 23, 1854. His father 
was Librarian and his uncle (Mr. E. T. Newton, F.R.S.) 
Palmontologist to the Geological Survey. Hë was 

-educated at the Central London Foundation School, 
Cowper Street, entering there as one of the first scholars. 
At the age of thirteen years, Newton obtained work at 
the Geological Survey, and in 1873 became one df the 
assistant naturalists under Huxley. In 1880 he was 
transferred to the British Museum and was soon 
engaged in the removal of the geological collections 
from Bloomsbury, and the rearrangement in their new 
home at South Kensington. He became an expert 
conchologist and especially interested himself in the 
Tertiary Mollusca, issuing a systematic list of the 
Edwards Collection in 1891. Other contributions 
flowed from his pen, to the number of about a hundred ; 
many of them, though professedly systematic reports 
on collections of fossils sent to the Museum from distant 
Tegions, constituted considerable additions to our 
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geological knowledge of Africa, Asia, and the near East. 
Another branch of his work was the study of the 


Foraminifera as guides to geological horizons. 


In 1914 Mr. Newton received the Wollaston Fund 
from the Geological Society of London. He was 
president of the Malacological (1910-12) and of the 
Conchological Society (1913-15). Hif wide knowledge 
of fossils and their literature and his familiarity with 
the national collection made his services of much value 
to the British Museum and to the Empire at large. 
Since his retirement from the service he had continued 
to work in his old room at the Museum, and was hard 
at work there until, only a few days since, he left to 
undergo the operation to the effects of which he 
succumbed on January 23, in his seventy-second year. 
His helpful presence will be greatly missed by all his 
colleagues. F. A. B. 


WE et to announce the death of Dr. Karl 
Goldschmidt, chairman of the directors and for many 
years head of the executive of the firm of Th. Gold- 
schmidt and Co., of Essen, who succumbed to an 
operation on January 5 at Stu , at the age of 
sixty-eight. He and his brother, the late Prof. Hans 
Goldschmidt, were well known as the inventors of 
“thermit,” and in a recent monograph entitled 
“ Aluminothermie,’”’ Karl Goldschmidt has described 
fully the nature and importance of the thermit-reaction. 
The brothers inherited from their father a chemical 
man ing business, which they transferred from 
Berlin to Essen thirty-five years ago. Under the 
management of Karl Goldschmidt, the business 
developed enormously and in 1911 it became a public 
company. 





WE regret to announce the following deaths: 


Dr. Charles A. Doremus, formerly professor of 
chemistry and toxico logy at the University of Buffalo, 
known for his work on foods and on the chemistry of 
sanitation, on December 2, aged seventy-four years. 

Mr. C. M. Doughty, honorary fellow of Gonville 
and Caius College, Cambridge, traveller and poet, the 
author of “ Travels in Arabia Deserta,” on January 21, 
aged ty-two years. . . 

Dr. C. Iris Fox, senior assistant pathologist at the 
Royal Free Hospital, Gray’s Inn Road, London, who 
died as the result of a poisoned finger sustained 
during a EA a ese examination, on January 21. 

Prot. >. Golgi, emeritus professor ın the Universi 
of Pavia, No prireman in medicine with Prot. 
Ramon y Cajal in 1906, and distinguished for his work 
on the histology of the nervous system, on January 21. 

Prof. H. A. Gossard, chief of the D ent of 
Entomol of the: Ohio Agncultural iment 
Staton president of the American Association of 
Economic Entomologists, on December 18, aged fifty- 


seven ee 

Dr. W. R. Lang, formerly professor of chemistry 
in the University of Toronto, known for his work on 
low-temperature phenomena and on the chemical 
industries of Canada, on November 20. 

Prof. Edward S. Morse, formerly profes8or of com- 
parative anatomy at Bowdom Ooh e, and also of 
zoology at Tokyo, an authority-on Mollusca and on 
Japanese ceramics, who was Pore in 1886 of the 
American Association for the Advancement of Science, 
aged eighty-seven years. 
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News and Views. 


AN interesting announcement was made by Lord 
Reading in his speech as Viceroy at the opening of 
the Indian Legislature on January 20. A Royal 
Commission is about to be appointed: “ generally 
to examine and report on the present conditions of 
agricultural and rural economy in British India.” 
There follgw particular directions, of which one is 
glad to see that the first subject of investigation will 
be “the measures now being taken for the promotion 
of agricultural and veterinary research.” From time 
to time we have had occasion to direct attention to 
the remarkable success—particularly in plant-breed- 
ing—that has followed the labours of research 
workers at Pusa and other centres in India. There 
` can be little donbt that the economic results that 
have already been achieved will impress the Com- 
mission, and that, as a result, a further’ extension 
of the work will be recommended. We hope the 
Commission will pursue the matter to the conclusion 
which the experience of state-directed research in 
Great Britain suggests, namely, that the successful 
exploitation of scientific research rests, in the last 
analysis, on fostering the supply of scientific workers. 
Considering the subject of economic botany alone, 
it is a somewhat remarkable fact that—save in 
some degree in the University of London—no 
universities in Great Britain undertake the spécialised 
traming of botanists in the economic aspects of the 
science. For some years past there has been a 
strong demand from India and the Dominions for 
trained geneticists, mycologists, and entomologists. 
It is not suggested that it would be possible to train 
mer in England in the specific applications of these 
subjects in forego countries, but training in the 
principles of the economic application of such sciences 
as genetics might well be attempted. ‘As a corollary 
to this proposition, the new Commission might 
perhaps consider the desirability of assisting -the 
universities by means of scholarship grants, or other- 
wise, following the time-honoured precedent of 
recruitment for the Indian Civil Service. 


PRESUMABLY the Secretary of State fór the Colonies 
will soon proceed to the appointment of a Director of 
the Amani Institute in Tanganyika. On December 9 
the announcement was made in the Kenya Legislative 
Council that following on the recommendation of the 
East Africa Parliamentary Commission, the Secretary 
of State for the Colonies was talang steps for the re- 
establishment of this Institute. Each of the East 
African territories was asked to make a contmbution 
towards its maintenance, their total contributions 
amounting to 8000/. yearly. In addition, initial 
capital expenditure of 6o00}. was to be incurred. The 
contribution of the Imperial Government had not 
then been determined but ıt was hoped a sum would 
be set aside from the 10,000,000}. development loan. 
This announcemept was received with enthusiasm by 
the representative of the Kenya settlers, Lord Dela- 
mere, who stated that the Colony stood to gam 
advantages out of all proportion to the contribution 
of 12007. for which ft was asked to make provimon. 
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But as the East African Standard pertinently remarks, 
tho selection of the staff will need to be made carefully. 
It is obvious that the Director should be an able 
administrator-and one who can command the con- 
fidence and continued support of the Governors, the 
Directors of Agriculture, the settlers, and the leading 
traders—preferably one who has agknowledge of the 
varied elements of the population ahd its needs For 
upon his relations with the various administrative 
and executive elements in the terntores and his 
knowledge of the conditions prevailing will the success. 
of this experiment depend. Perhaps these qualities 
can be found in one who could bring also a specialist's 
experience to bear upon the scientific problems with 
which the Institute is to deal. But the other de- 
siderata should be the determining factors in the 
choice of a Director who will secure for the Institute 
the confidence and support necessary for its success, 


Tax two children’s lectures under the Dr. Mann 
Trust at the Royal Society of Arts this year assumed 
a strilangly novel form in the hands of Prof. H. E. 
Armstrong. They were, in fact, not lectures at all 
in the conventional sense. Prof. Armstrong con- 
ceived the characteristically original plan of imparting 
a notion of scientific method and its application to 
some simple things of daily life by going back to 
Lewis Carroll and the immortal Alice, and the lectures 
were entitled “ Alice in Wonderland at the Breakfast 
Table.” The plan was that a team of children 
Assuming the familiar characters and acing under 
the general direction and commentary of Prof. 
Armstrong as a sort of Sage, should work out an 
experimental elucidation of some questions centring - 
round carbon. Begmning with sugar and an ex- 
cursion into the realm of nutriton, the course ended 
with the chemistry of egg-shell substance. The 
experimental procedure was masked, 80 far as possible, 
by breakfast-table appliances and procedure on 
“ Alice” lines, and excellent effects were obtained 
by the use of very simple properties. 


Ir was evident that much thought and ingenuity 
had been bestowed by Prof. Armstrong upon the 
production, but ‘there had been a singular spell of 
ill-luck, several important members of the caste 
having to fall out at a late stage owing to illness or 
quarantine. In these circumstances the presentation 
necessarily seemed somewhat unrehearsed. The ex- 
perimental part was excellently conceived and 
executed. The Mad Hatter had fortunately main- 
tained a clean bill of health and played his leading 
part quite admirably. He had upon him (perhape 
unconsciously) the burden of being the grandson of 
the two men who, in thetr generation, did more than 
any of their contemporaries to make science-teachers 
consider their ways—Prof. Armstrong in the physical 
and the late Prof. Miall in the natural history sciences. 
Though the representation suffered from the troublea 
already referred to, and though the “ book” and 
comments in some places seemed to be a little out 
of tune with the juvenile mind, the venture was of 
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very remarkable originality and interest. It left some 
of the adult members of the audience with the feeling 
that ıf Prof. Armstrong were to’ take his troupe on 
a provincial tour, it’ might reappear in one of the 
lıttle (chemical) theatres of London and even make a 
modest bid for favour at Christmas with “ Peter Pan.” 


In hs Fnday evenmg discourse at the Royal 
Institution on uary 22, Sir William Bragg dealt 
with “ The W of the Davy Faraday Research 
Laboratory.” He said the Laboratory was founded 
in 1896 by the late Dr. Ludwig Mond, who provided 
building, equipment, furniture and an endowment 
for its upkeep. It was entrusted to the care of the 
managers of the Royal Institution. Its purpose was 
the development and extension of chemical and 
physical research by methods suggested in the deed 
of trust, or by any other means that appealed to 
those in charge of the Laboratory. It was to be 
open to workers of any nationality, the sole qualifica- 
tion being the ability to carry on research, and no 
fees or expenses for electricity, water or gas were to 
be charged. This was, indeed, a free and generous 
foundation. The laboratory is well adapted to team 
work, inasmuch as it provides room for some fifteen 
to twenty workers, who can convemently exchange 
ideas and give mutual asmstance. It 1s actually 
employed in this manner, and all its rooms are 
occupied. The main problem under attack is the 
application of the new X-ray methods to the study 
of organic substances, that 1s to say, such substances 
as are of main importance in hving organisms, and 
such other substances as are of similar structure and 
composition. This covers a vast range of materials, 
fats, oils, paraffins, alcohols, dyes, explosives, and so 
on. The work done is in the main contained in the 
realm of pure science. The new methods of analysis 
by X-rays are continually showing promise of useful 
applications to many industrial problems, but it is 
desirable that such laboratories as the Davy Faraday 
and the university laboratories should not allow 
themselves to be drawn away too far from the 
problems of pure research. If the latter be neglected, 
industrial applications will in the end lose their 
vitality. 

In the improvement of.our roads and canals in 
pre-railway times none played a more important 
part than Thomas Telford, whose great bridge ov 
the Menai Straits was one of the finest engineering 
feats of the time. The bridge was opened on January 
30, 1826, by the passage of the London and Holyhead 
mail coach across it, and it has therefore been in use 
for just a century. Its central span is 580 feet, while 
the carriage way is carried at a height of 100 feet 
above the water way. Early iron suspension bridges 
were usually made of ordinary chains, but in the 
Menai Bridge, Telford formed his links of flat bar iron 
I inch thick, 3} inches wide, and 10 feet long. There 
are sixteen chains in all and the total sectional area of 





the main chains is 260 square inches: The cost of the- 


bridge was 120,000}. Telford was sixty-eight years 
of age when the bridge was opened, but he continued 
to practise his profession until almost the end of hig 
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lfe. He died at 4 Abington Street, Westminster, 
on September 2, 1834, and was buried in Westminster 


Abbey. 


Tue official opening on Thursday last, January 21, 
by Lord Lloyd, of the Sennar Dam across the Blue 
Nile at Makwar in the Sudan, marlfs the completion 
of the first stage of a great enterprise by which, ulti- 
mately, something like 3,000,000 feddans (Egyptian 
acres) of hitherto barren land will be rendered 
cultivable. The full scheme contemplates the pro- 
vision of two dams, the second being across the White 
Nile at Gebel Aulia, a short distance south of Khartum ; 
this will be required to ensure the summer water 
needs of Egypt. The area immediately available for 
cultivation amounts to 300,000 feddans and lies in 
the valley of the Blue Nile below Wad el Haddad, to 
the west of Barakat, which is the headquarters of the 
Sudan Plantations Syndicate, where a cotton-ginning 
factory has been established. The Sennar Dam is 
3025 metres in length, but only 1800 metres of this 
1s dam, properly so called, the remainder being side 
walling on the banks. The height of the crest of the 
dam above the river bed is 26 metres, and the founda- 
tions go down some 10 to 12 metres. There are 80 
sluices in the main structure, each 8-4 metres by 2 
metres; and 14 sluices (each 5 metres by 3 metres) 
for the regulation of the irrigation canal. The 
quantity of masonry in the dam is 423,000 cu. metres, 
The reservoir has a capacity of 636 million cu. metres, 
or about one-quarter the capacity of the enlarged 


Tue Netherlands expedition to the Karakoram 
Range under the leadership of Mr. P. C. Visser made 
several important discoveries during the past year. 
From a preliminary account in the Times of 
January 18, it appears that from Hunza the expedition 
ascended the Hunza valley and then branched off 
into the Bara-Khun valley, which was found to 
drain a vast region of glaciers and peaks of more than 
22,000 feet. Then the Khunjerab valley was ascended 
and a high but comparatively easy pass was dis- 
covered leading to the Ghujerab valley. From this 
valley, which proves to be occupied by the longest of 
the head streams of the Hunza, by a lofty pass the 
Shimshal valley was reached. At the head of this 
valley two great glaciers were discovered, the 
Khordopin, 32 miles long, and the Verijerab, almost 
as long. <A third glacier, the Yarghil, which flows 
in from the south, was explored. Mr. Visser 
believes this heavily glaciated region to include the 
largest expanses of ice in the world outside polar 
regions. Other explorations influded an ascent of 
the Batura glacier, which was found to be 37 miles 
long, and a northern branch of the Hispar glacier 
flowing from the southern side of the high peak of 
Malonguti. The expedition, in addition to mapping 
more than 2000 square miles, has made large scientific 
collections. A full account of the work 13 to be given 
shortly to the Royal Geographical Society. 


An exhibit of models illustrative of flint flaking 
made by Mr. S. Hazzledine Warren will be held in 
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the lecture room of the Royal Anthropological Insti- 
tute at 52 Upper Bedford Place throughout the 
month of February, during the hours at which the 
Institute is open. Fellows and others who may be 
interested in the subject are cordially invited to visit 
_ this exhibition and examine the models. They num- 
ber more than sixty, and are planned on similar lines 
to the models used in the study of comparative 
anatomy and other subjects. That 1s to say, they 
are painted in conventional colours to indicate the 
comparisons of homologous parts as developed under 
yarious human, mechanical, and natural processes of 
flaking. It is mtended to make a limited number of 
duplicate sets of these models, as a first attempt 
towards a standard set for comparison. So far as 
good natural flakings are concerned, so few have yet 
been collected that, for the time being, museums 
generally do not, and cannot, possess adequate speci- 
mens. Although plaster casts are infenor to originals, 
it is hoped that they may prove better than none. 


Sir GILBERT WALKER, the new president of the 
Royal Meteorological Society, succeeded Sir John 
Eliot as Director-General of Observatories, India, in 
1904, and retired from that position after twenty years’ 
service under the age rule. During his tenure of 
office as Director-General he attacked the complex 
problem that had puzzled all his predecessors, that 
of forecasting the monsoon rainfall, by the statistical 
method of using coefficients of correlation. His most 
noteworthy official contribution to meteorology is a 
memoir on “ A Preliminary Study of World-Weather,” 
in which he hag collected together all the correlation 
coefficients, large or small, and has discussed the 
physical interpretation of his results. Sir Gilbert 

` Walker was a senior wrangler and a fellow of Trinity 
College, Cambridge. He is now professor of meteor- 
ology at the Imperial College of Science and Tech- 
nology, South Kensington, and has the distinction 
of being the only professor of meteorology in the 
British Isles. 


Litut.-CoL. E. Gorn, vies hab pian aids 
Symons Gold Medal of the Royal Meteorological 
Society at its annual meeting on January 20, is 
assistant director of the Meteorological Office, member 
of the Aeronautical Research Committee, and preaident 
of the Weather Telegraphy Commission of the Inter- 
national Meteorological Commuttee, 1919. He has 

` carried out studies on the dynamics of the upper 
atmosphere, the thermal conditions of the strato- 
sphere, etc., his researches in these subjects gaining 
him his fellowship of the Royal Society, and the 
prize, offered for competition to the whole world by 
the German Meteorological Society, for a discussion 
of the dynamics and meteorological statistics of the 
upper atmosphere. During the War he acted as 
orgamser apd chief of the British Meteorological 
Section of the Army in France, and was well known 
through the Britidh Army areas as Meteor G.H.Q. 
This section was of enormous importance to the 
success of the Air Force and, more especially, the 

artillery. 
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Sır ERNEST RUTHERFORD received his education at 
the Nelson Boys’ College and the Canterbury College, 
Christchurch, New Zeeland, and on the occasion of 
his recent visit to Christchurch, he was presented with 
an Illuminated address. It shows Sir Ernest Ruther- 
ford’s school and college as they were when he 
attended them, the! chemical laboratory in which he 
worked, and the house in which he was born. The 
wording of the address evidences thd weight attached 
in Christchurch to scientific distinction, and the esteem 
in which Sir Ernest Rutherford is held in his native 
land. The decorations on the address are highly 
creditable to the artistic taste of the designer. 


RAINFALL statistics over the British Isles for 1925 
are given by the Meteorological Office, Air Ministry, 
in the monthly numbers of the Meteorological 
Magasins. The normal rainfall for the Brrish Isles 
as a whole for the 35 years 1881 to 1915 is 41-41 
inches, and the rainfall in 1925 for the several 
divisions of the British Isles is given as percentages 
of the normal. For the British Isles as a whole 
and in the divisions England and Wales, Scotland, 
and Ireland the rainfall was less than in 1924 and 
1923. The mean for Great Britain and Ireland was 
104 per cent. of the normal, the heaviest fall bemg 
108 per cent. in England and Wales February had 
the greatest excess of ram over the normal in England 
and Wales with 189 per cent. and June the lowest 
with 6 per cent. of the normal In Scotland, May 
had the greatest excess with 191 per cent. of the 
normal and June the lowest with 39 per cent. of 
the normal; in Ireland, May had the greatest excess 
over the normal with 194 per cent. and June the 
least with 23 per cent.; for the British Isles as a 
whole, May had the greatest excess with 185 per 
cent. of the normal and June the least with 18 per 
cent. of the normal. At Camden Square, London, 
the principal station of the British Rainfall Organisa- 
tion, the rainfall for the year was 24-91 in., which 
is o-44 in. more than the normal. The wettest 


. month was July with 3°58 in. of rain, which is 150 


per cent. of the normal, but relatively February 
had more abnormal ram, the measurement being 
2°86 in., which is 171 per cent. of the normal. The 
driest month was June with orr in., which 18 only 
5 per cent. of the normal. 

A nots on “Drought, its Prevention and Cure” 
ia given in the Meteorological Magasins for December ~ 
from an article on the Kalahari project by Prof. 
E. H. L. Schwarz. The author is well known for his 
proposals to increase the rainfall of South Africa 
by reconstituting the~anclent lakes of the Kalahari 
region. Instances are cited of the extensive desicca- 
tion of large areas originally extensive lakes, and this 
is especially treated with reference to Africa. The 
author mentions that in Central Africa the great 
lakes ‘still function as sources of rain for the interior, 
but he refers to imminent danger that Lake Victoria 
will be drained into Tanganyika, with disaster to the 
whole Nile Valley. Attention is directed to the water 
supply to the Kalahari lakes being intercepted 
through the Victona Falls probably about 500 years 
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ago. River piracy and geographical changes are 
possible and even probable; the part which concerns 
meteorology is the effect of such changes on rainfall. 
Reasoning on certain internal changes in South 
Africa, the author points to an average decrease of 
about one inch per annum in the rainfall between 
the periods 1881 to 1900 and Igor to 1920. The 
author of the note refers to Bathurst having a decrease 
of nine inches annum during the same period, 
and at Sierra me a decrease of 25 inches per 
annum. Even in the Cape Verde islands in the 
open ocean, the rainfall has suffered a marked 
decrease. These facts are taken to suggest that the 
disappearance of the Kalahari lakes is part of some 
more general change which human endeavour cannot 
hope to cope with. The article was the subject 
recently of an interesting discussion in the Meteoro- 
logical Office. 

THE recently published list of sectional presidents 
at the Bntsh Association meeting in Oxford next 
August has been completed by the appointment of 
Sir John Snell, chairman of ‘the Electricity Com- 
mission, as president of Section G (Engineering). 

At a meeting of the Zoological Society of London 
held on January 20, ıt was stated that the total 
number of visitors to the Society’s Gardens for last 
year was 1,823,618, a decrease of 233,528 as compared 
with the previous year. The number of visitors to 
the Society’s aquarium during the period was 423,657. 

His Majesty the King has consented to become 
patron of the annual general meeting of the Society 
of Chemical Industry to be held in London during 
the week commencing on July 19. The third Measel 
Memorial Lecture will be delivered by Lord Balfour 
at the Mansion House on the afternoon of the first 
day of the meeting. 

A LIMITED number of bacteriological microscopes 
by Koristka are being offered for sale at a reduced 
price by Messrs. The City Sale and Exchange, Ltd., 
81 Aldersgate Street, London, E.C.1. The microscope 
stand has a wide body tube fitted with draw tube, 
and is provided with a double rack-and-pinion coarse 
adjustment, a graduated fine adjustment, rotating 
stage, and a sub-stage with focussing adjustment. 
We have examined one of these instroments and 
consider ıt well made and capable of giving useful 
service in serious bacteriological or general microscope 
work. It is equipped with three objectives, } in., 
4 in, and yy in. oil immersion, in triple revolving 
noge-piece, three eye-pieces, and an Abbe condenser 
with iris diaphragm. The price for the complete 
equipment in carrying case is 19 guineas, and the 
firm is prepared to supply the instrument on seven 
days’ approval and also, 1f demred, to accept payment 
by instalments. 


Wrru reference to the note in NATURE of January 23 
(p. 136), on the discovery of the capelin in glacial 
nodules in S.E. Bosnia, Mr. Errol I. White, of the 
Department of Geology, British Museum (Natural 
History), informs us that one of-the specimens has 
been presented to the national collection by Dr. 
St. John Bolkey and is on exhibition at the Museum. 
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Dr. R. B. Moore, formerly chief chemist of the 


“U.S. Bureau of Mines, who was largely responsible for 


the development of helium production during the 
War, bas been awarded the Perkin Medal for 1925 
by the American section of the Society for Chemical 
Industry. The presentation was mage on January 15. 

Tse: Rivers Memorial Medal for anthropological 
work in the field for 1925 has been awarded by the 
Council of the Royal Anthropological {nstitute to 
Prof. C. G. Seligman for work in New Guinea, Ceylon, 
and the Sudan. The Medal was presented to Prof. 
Seligman by Dr. A. C. Haddon at the anniversary 
meeting of the Inshtute on January 26. 


Ir is stated in the Times that in celebration of the 
centenary.of the death of Stanislas Staszc, scientific 
worker, business man, and statesman, the Polish 
Government has restored to the Warsaw Scientific 
Society the palace presented to that body by Staszic, 
but afterwards confiscated by the Russians. 


Tue treatment of tuberculosis with sanocrysin, a 
thiosulphate of sodium and gold, introduced by 
Prof. Mollgaard of Copenhagen, has attracted atten- 
ton, and Prof. T. R. Elhott details the results he has 
obtained with it in eleven cases (Lancet, January 16, 
p. 126). He thinks that, used with care, the dmg 
does no harm, and his impression is that ıt produces 
more rapid improvement in pulmonary tuberculosis 
than could be obtained by any other method of 
treatment. 


THe’Council of the Geological Society has this 
year made the following awards .—Wollaston Medal 
to Dr. Henry Fairfield Osborn of the American 
Museum of Natural History: Murchison Medal to 
Dr. William S. Boulton, professor of geology in the 
University of Birmingham; Lyell Medal to Dr. 
O. T. Jones, profesor of geology in the University 
of Manchester ; Wollaston Fund to Mr. A L. Leach; 
Murchison Fund to Mr. W. S. Bisat; Lyell Fund to 
Mr. F. Raw and Mr. A. F Hallimond. 


AN International Photographic Exhibition in 
Esthonia ıs being organised by the Esthonian 
Photographic Club in Tallinn (Reval) on May 2-16. 
Exhibits will be arranged in five sections: (1) 
Arhstic photography, (2) photography in natural 
colours, `(3) applications to science and industry, 
(4) photomechanical processes, (5) literature. Appl- 
cations to exhibit must reach the Club by March 15 
and exhibits by April 15. An illustrated handbook 
of the Exhibition containing also articles of pro- 
fessional interest is to be issued. 

AT the annual general meeting of the Royal 
Meteorological Socety, held on January 20, the 
following officers and new members -of council were 
elected : Presidant, Sir Gilbert Walker; Vics-Prass- 
dents, Capt. C. J. P. Cave, Col. H. G. Lyons, Dr. 
G. C. Simpson, Mr. G. Thomson; Trgasurer, Mr. 
Francis Druce; Secretaries, Mr. R. Corless, Commdr. 
L. G. Garbett, Major A. J. H. “Maclean; Foreign 
Secretary, Mr. R. G. K. Lempfert; New Councilors, 
Mr. R. Arison, Miss E. Elaine Austin, Dr. H. Jeffreys, 
Mr. I. D. Margary, Lt.-Commdr. E. C. Shankland. 


I70 š 
A meeting of the Society, which will take the form 
of a conversazione, will be held in the new galeries 
of the Science Museum, Exhibition Road, South 
Kensington, by invitation of Colonel H. G. Lyons, 
Director of the Museum, on Wednesday, February 3, 
at 5 Pw., to se the meteorologioal and physical 
collection. A gallery which has just been opened 
contains a large and effective display of meteoro- 
logical instruments and weather charts, both modern 
and historical. 

A CONVERSAZIONE will be held by the British 
Science Guild in the Carpenters’ Hall, Throgmorton 
Avenue, E.C., by kind permission of the Master and 
Court of the Carpenters’ Company, on Thursday, 
February 11, 4.30-6.30 P.M. Brief addreapes will be 
given on the scientific approach in administrative 
problems, on the use and abuse of the “ conference ” 
instrument, on losses from avoidable fires, and on 
losses from timber disease. Admission will be by 
card of invitation only, to be obtained on application 
to the Secretary, British Science Gudd, 6 Jobn Street, 
Adelphi, W.C. 2. 


Ar the annual meeting of the Royal Microscopical 
Society held on Wednesday, January 20, the following 
officers and new members of council were elected : 
President, Dr. James A. Murray; Vice-Presidents, 
Mr. A. Chaston Chapman, Mr. M. T: Denne, Dr. R. J. 
Ludford, Sir Charles Parsons; Treasurer, Mr. Cyril 
E. Hill; Ssersiarses, Mr. Joseph E. Barnard, Dr. 
Clarence Tierney; New Members of Counci, Dr. 
R S. Clay, Dr. A. S. Parkes, Dr. A. Piney, Mr. E. A. 
Robins; Librarian, Mr. Robert Paulson; Edttor, 
Dr. J. W. H. Eyre; Curator of Insiruments, Mr. W. E. 
Watson Baker ; Curator of Shdes, Mr. E. J. Sheppard. 


Tae Council of the Institution of Electrical 
Engineers has made the fifth award of the Faraday 
Medal to Colonel R. E. B. Crompton, honorary 
member of the Institution. Colonel Crompton, who 
has twice been: president of the Institution, 18 one 
of the early pioneers of electrical engineering and 
has played an outstanding part in the development 
of electricity supply in Great Britain. The Faraday 
Medal is awarded not more frequently than once a 
year either for notable scientific or industrial achieve- 
ment ım electrical engmeering or for conspicuous 
service rendered to the advancement of electrical 


science without restnction as regards nationality, 


country of residence, or membership of the Institu- 
tion. z i 
Tug New York correspondent of the Times 
announces that the ‘Universal Oil Products Company 
has given a sum of 50,000}. to the American Petroleum 
Institute. This is in addition to the gift of 50,000}. 
made last December by Mr. Rockefeller, jun., for 
the encouragement of scientific research in petroleum. 
The Institete also announces that Mr. Charles E. 
Hughes has been setained to represent it before the 
Federal Oil Conservation Board. i 

We are informed that Messrs. R. and J. Beck, Ltd., 
are opening new premises situated at 69 Mortimer 
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Street, London, W.1. More accommodation will thus 
be provided for demonstration purposes in conjunction 
with microscopes and optical instruments. 

We have received from Messrs. Everett, Edgcumbe 
and Co., Ltd., an account of their exhibits at the 
Physical and Optical Societies’ recent exhibition of 
apparatus, amongst which may be mentioned an 
integrating photometer for measuring by a single 
observation the mean-spherical c@ndle-power of a 
lamp. The lamp under test is placed at the centre 
of a 3-ft. cubical enclosure with white interior walls, 
and a sample of the general illumination inside the 
enclosure 18 compared, in a photometer shielded from 
direct illymination, with that of an external lamp 
the distance of which from the photometer has been 
previously adjusted by comparison with a standard 
lamp at the centre of the enclosure. Another 
interesting feature was a 1000-amp. transformer for 
use up to the higher wireless frequencies. In this 
apparatus the secondary circuit and the magnetic 
circuit are enclosed within the primary current sheet, 
the primary circuit consisting of an entire copper 
sheath, which also serves as an electric shield. 

Mazssrs. Dulau and Co., Ltd., 34 Margaret Street, 
W.1, have just circulated Catalogue No. 136 of nearly 
1200 works dealing with zoology, geology, and palæ- 
ontology. Copies of the catalogue can be obtained 
free upon application. 

Messrs. W. Heffer and Sons, Ltd., Cambridge, 
announce the early publication of a new edition, 
the seventh, of S. W. Cole’s ‘‘ Practical Physiological 
Chemistry,” contaming two additional chapters on, 
respectively, biological oxidations and reductions, 
and the analysis of blood. 


APPLICATIONS are invited for thd following ap- 
pointments, on- or before the dates mentioned :—A 
principal of the Chesterfield Technical School—The 
Director of Education, St. Mary’s Gate, Derby 
(February 8). A lecturer in the department of Civil 
Engineering and Surveying at the Imperial College 
of Science and Technology, City and Guilds (Engineer- 
ing) College—Tho Secretary to the Delegacy, City and 
Guilds (Engineering) College, Exhibition Road, S.W.7 
(February 15). Sir Ernest Cassel readerships at the 
London School of Economics in economic geography 
and in foreign trade— The Academic Registrar, 
University of London, South Kensington, $.W.7 
(February 18, not March 9 as previously announced), 
A scientific assistant at the Royal Aircraft Establiah- 
ment, primarily for research in connexion with 
electrical ignition appliances—The Superintendent, 
R.AE., South Farnborough, Hants (February 20) 
(quoting A.8r). A curator of Museums under the 
Libraries, Museums and Arts Committee of the City of 
Liverpool—The Town Clerk, Dale Street, Liverpool 
(February 27) (endorsed “Curator of Museums”). A 
professor of metallurgy in the University of Birming- 
ham— The Secretary, University, Birmingham 
(March 1). A professor of physics at University 
College of North Wales—The Rogistrar, University 
College of North Wales, Bangor (March 20). 
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Our Astronomical Column. 


New ComET.—Another new comet, íg26b, was | hemisphere; its length, 8} degrees of solar longitude, 
discovered at Braamfontein on January eke eal T.E. | is equivalent to about 60,000 miles. 
the 


Blathwayt, who immediately communica news 
to the Union Observatory at Johannesburg, where 
an observation was secured a few hours later. The 
comet was then in Declination 30° South, but it was 
moving rapidly northward, and will be observable in 
England when the moon approaches new. Observa- 
tidns by Mr. Jeffers at the Lick Observatory, and 
M. Renaux at ers, have come to hand. From 
these Dr. A. C. D. Crommelin has computed the 
following orbit : 


T 1926 Jan. 3:3481 U.T. 


w 328° 41° 57°°6 
0136 3 = 58-2}1926-0 
#128 22 2:8 


log g 0°129327 
EPHEMERIS FOR Ob, 


RA. Deal. igr. log A. 

Jan.27 Irbh 8m 268 4 5S 0:1435 97418 
» 31 IO 3I 5 s4 S. org: 9:6877 
Feb. 4 9 46 27 2 33 N. ©1539 96562 
i 8 58 19 14 36 o-r600 9:6635 
rae 8 ir 15 24 47 N. 01666 9-7062 


The Teos was 11 at discovery; the approach 
to the will probably cause a slight brightening. 


Pror. W. H. Pickerine’s Worx on Mars.—The 
Draper 11-inch refractor with which Prof. Pickering 
has observed six apparitions of Mars since I9I12 at 
Mandeville, Jamaica, Has now been recalled to 
Harvard. Though he ho to observe the next 
apparition there with another telescope, he thinks it 
1s a good occasion to summarise his results. <A pa 
in Popular thane for Ree mn 5 conina a ai 
measures of the caps. ously 
noted, the aoai a p are velled With clouds 
when the cap is forming, which takes place fairly 
rapidly. Then the clouds disperse, leaving the 
dazzling snow surface visible. 

to the eccentricity of the orbit the southern 


cap is er than the northern, but melts more 
quickly. grent fraction of the total moisture of the 
planet, which Prof. Pickering estimates as abont 


equal to that in the great American lakes, is con- 
cluded to oscillate between the two polar regions, 
fertilising each hemisphere when it melts. 

Prof. Pickering alludes to the results obtained b 
Drs. Adams and St. John with the Mt. Wilson 60-in 
mirror (Pub. Art. Soc. Pac., 1925, 37, 158). They 
find that the water vapour in Mars’ atmosphere is of 
the order of 5 per cent. of that m our own, and the 
free oxygen 15 per cent. of that in our own. These 
facta, combined with the thermopuile results indicating 
a fairly high day temperature, su that the 
conditions for habitability are more favourable than 
were supposed some years ago. 


Recent Sunspots.—The two large groups of 
which were seen during the latter half of 
December have returned as naked-eye objects. The 
proceamg spot, south of the sun’s equator, represented 
e fol of the two originally composing 
the group. e great spor a me narthern hemisphere 
has returned increased in extent, and on January 19 
and 20, although much foreshortened near the sun’s 
limb, it was easily seen with the naked eye. This 
single is one of the three largest which have 
Daiei thin the last fifty years. ` Its area on these 
two days exceeded 3000 millonths of the sun’s 
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ere have been other spots of minor importance. 
The large stream of spots, seen on the central meridian 
on December 16, has returned h much diminished, 
and the leading t of an earlier stream (central 
meridian , November 24) has been seen for 
the third 8. . 
The following table continues the information of 
naked-sye spots : ; 
No. pate aes Conal Meridien Latta, Kinra 


I an. 16-29 an. 22:3 21° S. 1/1000 
2 an. 18-31 an. 24:6 22° N. 1/300 
(Areas express the proportson coversd of the sun's hamisphere.) 


AUTOMATIC REGISTRATION OF STAR-TRANSITS.—~ 
The problem of making the stars automatically record 
the time of their transit over the wires of a transit 
circle 18 an attractive one, to which many astronomers 
have devoted some thought since the introduction of 

hotography as an aid to stellar observation. Mr. 
Stromgren, son of Prof. E. Strö , director 
of the Copenhagen Observatory, d in Asir. 
Nach., No. 5406, some experiments that he has made 
in this direction, using the very sensitive photo- 
electric cell which is now widely employed for stellar 
photometry. The current through the cell is so 
weak that amplification of the order of 10° is necessary 
i lab a chronograph. The widespread use of 
telephony gradually brought about 
improved methods of amplification. ~B: occulting 
bars in the focal plane of the telescope take the place 
of spider lines ; the disappeararice and reappearance 
of a star is automatically recorded. 

Successful experiments have already been made on 
a Arietis (mag. 2-2) and the theoretical feasibility of the 
method is thus demonstrated; but it is doubtful 
whether it could be carried below magnitude 5. 
Moreover, there would seem to be a danger of re- 
introducing magnitude equation, which been 
practically eliminated by the use of the travelling- 


MEASUREMENTS OF RADIATION IN THE SOLAR 
Corona.—An important series of measurements of 
solar corona radiation were taken during the total 
ecli of January 24, 1925, by E. Pettit and S. B. 
Nicholson, who describe their work in the Astrophysical 
Journal, voL 62, p. 202. The mstrument used was a 
thermocouple placed at the focus of a reflector §0-5 
cm. in diameter. A rock-salt window was used for 
the thermocouple, but observations point con- 
clusively to the fact that there is no appreciable 
radiation of longer wave-length than 5-5 » from the 
corona, so that, in the future, quartz or windows 
may be used without loss. Photometric measure- 

“ments of direct photographs of the corona were also 
made, with the object of investigating the distribution 
and total amount of the radiation. These results 
were calibrated and in absolute units by 
com: n with the iometer measures at selected 
pomts. The total ight from the corona as measured 
tm this manner was found to be 11-2 x 107” that from 
the whole sun, or 0'52 of the light received from the 
full moon at mean distance; one-half of this light 
coming from a zone exrending only 3’ from the limb of 
the sun. There seems to very little hope of 
detecting the corona by radiometer measures without 
an eclipse, unless the amount of scattered sky-radia- 
fon can be reduced to at least r per cent. of 1ts value, 
as observed on Mount Wilson. 
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Research Items. 


THE ORIGIN OF THE AMERICAN INDIAN.—In the 
Smithsonian Report for 1923 (dated 1925), Dr. Aleš 
Hrdlička, after setting forth the grounds for his view 
that the American Indian is a race, homogeneous on 
the whole, whith penetrated the continent from Asia 
through the north-west in relatively modern times, 
goes on to discuss the chronology of this intrusion 
and the relative prionty of the various types of the 
Indian race. He pomts out that the remains, 
EPES Ea and ieee of north-eastern Asia are 
of no great antiquity, but correspond generally to 
those of the Old World Neolithic age. athe n 
lithic remains of the Yenisei and north -western 
China are thousands of miles awa 
where man crossed to America. leads to the 

resumption that man did not cross over before late 
lithic or early Neolithic times This would 
give a date of about ten or at most fifteen thousand 
years ago. Even if the unlikely hypothesis were 
that man of north-eastern Asia had an 
independent development from Euro late Palzo- 
lithic or Neolithic man, his advent from southern 
Asia could not have been earlier than if he had come 
from the west. Mass migration being impossible 
owing to the difficulties of climate and food supply, 
the poe must have over ın small upe. 
Of these, the first would be the dalichscephalie haan 
represented by the Algonquian, uos, Sioux, and 
Shoshonean stocks which spread to Tierra del Fuego, 
including the Lagoa Santa race. Next came ae 
“ Toltec” type marked by brachycephaly, settling 
along the north-west coast and aching as far as 
Peru. Later came the Eskimo and Atha , the 
former spreading over the far north and becoming 
the most highly specialised of American types, while 
the Athapascan, a virile brachycephalic type which 
may have preceded the Eskimo, is the most closely 
allied of all to the prevailing Mongolian type of north- 
eastern Asia. e path of the Athapascan ‘was 
blocked and they remained in Alaska, except for a 
few who passed along the west coast to Mexico, where 
they left the Hupa, and to New Mexico, Arizona, 
Texas, and tracts of northern Mexico, where they are 
known as the Apache. — 


PREHISTORIC AMBER Roures In Evrorz. — The 
relative rarity of amber, and the peculiarity of Baltic 
‘or northern amber generally owing to its high content 
of succinic acid, has opened an important line of 
archeological research in Sou et trade routes, 
based on discoveries of amber, northern and 
southern Europe. In the Geographical Journal for 
December, Mr. J. M. de Navarro 
conclusions. Evidence is not cient to warrant 
the assumption that there was a transcontinental 
trade in amber pnor to the Bronze Age. Before that 
time the appearance of amber in the south was 
sporadic, and it probably came by sea. In fact, ıt was 
not unlikely the opening of the amber trade that led 
to the introductioh of bronze to the north. During 
the middle Bronze Age, southern and western Germany 
seem to have played a part in the trade than 
Italy, yet it was probably through Italy that Baltic 
amber reached o Ægean world. ere is not 
sufficient evidence to say that it- came by- way of 
Russia. During the early Iron Ages, the commerce 
with Italy , end consequently Italian influence in 

. northern Faron was more direct. Italian amber 
was exploited at that od, but analysis of specimens 
warrants the belief that more of the amber ın Italy 
came from the north, while a certain amount of inferior 
Italian amber was traded in Switzerland. Mr. 
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Navarro believes that the amber trade culminated 
‘about the middle of the seventh century Bc. After 
that the eastern superseded the western routes and 
the trade lost 1mportance. 


CLIMATIC CHANGES AND THE WEGENER THEORY.— 
Fhe nomne ee yes warm commendation in 
an interesting article by Dr. C. Simpson on 
“Climatic Changes” in the Jan eae of the 
Ninateonth , on the ground that ıt ‘ solves so 
many meteorological problems that it 1s difficult for 
meteorologists not to accept it.” The most serious 
of these problems is the uniform world-wide climate 
during the Jurassic claimed by Prof. A. C. Seward 
from the plant evidence. This view Dr. Simpson 
describes as “ entirely inexplicable ’’ to the meteoro- 
logist. It ıs also inexplicable to the geologist ın face 
of the evidence by the Jurassic faunas of well-marked 
climatic zones parallel to those.of the present day, 
and of the refrigeration of the Jurassic climate toward 
the polar regions. The reef-building corals, for 
example, were then lific ın tropical and sub- 
tropical seas, but ually disappeared toward the 
north. Dr. Simpson discusses the evidence for recent 
changes of climate, and agrees with Prof. J. W. 
Gregory’s conclusions that there has been po pro- 
greasive desiccation or ent change of climate 
of the earth dunn, the past 3000 years, though 
there have been 1 variations greater than those of 
the Brickner cycle. Dr. Simpson stdtes that all 
subsequent work has ania Brickmer’s 35-year 
climatic oscillation ; but as the irregular local changes 
exceed the Bruckner variation, 1t is only apparent in 
records over an extensive area. Dr. Simpson suggests 
that the oscillation’ should be called the Brickner 
groups of cold and warm years rather than a cycle. 


FUNCTIONAL DISEASES OF APPLES IN COLD STORAGE, 
—The Food In igation Board publishes as Special 
Report No. 23 (‘‘ Functional Diseases of er in Cold 
Storage.” By Franklin Kidd and or est. Pp. 
vi+ I5 + 13 plates. London: H.M. Stationery Office, 


1925. Is. net), a very useful summary of the various 
diarane: bueno occur to appia m Tod see 
This 18 based upon a paper by Drs. F: i 


Kidd and Cyril West which was published in the 
International Revisw of the Science and Practice ee 
Agriculture, which is now brought up-to-date 
reprinted as a special report accom ed by an 
extensive series of photographs greatly facilitating 
recognition of the various diseases. Paeng bar 
views in part upon causal conditions involved ın 
orchard conditions or cold storage practice, -and in 
upon methods of control, the authors ac a 
o fo. main of disease: (1) Apple d,a 
of the skin of the apple, a disease of the 
skin, to which red and ow skins are very 
resistant, which can be controlled by very efficient 
aeration or, still better, by wrapping the apple in a 
tissue paper that has been ed in mineral oiL 
American investigators suggest that this disease is 
due to the accumulation of esters at thé apple surface 
which are volatilised with efficient aeration or absorbed 
by the mineral oil. (2) Internal breakdown, a brown- 
ing of thé flesh of the appie which can be controlledaill 
by storing at somewhat higher temperatures than 
32° to F: {3) Brown heart, caused by excessive 
accumulation of carbon diomde during ee (see 
NATURE, April 18, 1925, p. 584), which 1s avoided by 
reventing accumulation of carbon dioxide so high at 
B percent in thestorage atmosphere. (4) Frostinjury, 
usually local unless has severe. Are— 
interesting point recorded here is the relatively 


JANUARY 30, 1926] 


severe dam that is caused by 
apples ee the frozen engin Ths 
point of the majority of apples appears to be between 
28° F. and 30° F 

Toe British FRESHWATER PEARL MussE..—A 
short while ATURE, Jul 45. 1925, I 
directed enn to Bae of F: Keid 

ackson’s excellent address to the saan el 

iety on “ The Distribution of Margarttana margari- 

tifera ın the Bntigh Isles.” Part II., now before us, 
which was announced to deal with the history 
of the mollusc, does not, however, attain the same 
standard of excellence or add much to what little 
was known on the subject. The author points out 
that there ıs no definite proof of the occurrence of 
Margaritifera in pre-glacial times, and oe that 
the species owes its presence to lacial 


times, spreading gradually as the Sinclar pa itions 
were passing away from areas untouched by the 


ice-sheets and ually attaining its present distri- 
bution. Mr. Jackson summarises and discusses at 
some length the opinions of a limited number of 


writers on the glacial period and seems to conclude 
in favour of the post-glacial age of the greater part 
of the British fauna and flora. is to one with aome 
re Mtn acquaintanceship with the subject has a 
istinct flavour of antiquity about it. 
COLOUR VARIATIONS IN PARTRIDGES.—An exceed- 
ingly instructive series of colour variations in the 
egged partridges, Alectoris rufa and A. saratilss, 
are described by Messrs. W. and G Bateson (Journ. 
ada vol. 16, No. 1). The “ bright” vane be 
rufa, known as eee is Tepresen 
four specimens in the Brr Museum, all from T 
west of England, where four others have been seen. 
This form is also known from two records in different 
localities in Spain; and three specimens of the same 
variation in A. saxatilis were examined in Swiss 
museums, having all been taken within a radius of 
thirty miles. A“ dull” ey of A. rufa is described 
under the name obliterata. It has a more nearly 
uniform coloration and is represented by three male 
specimens, all from the east of England. A black- 
bee species exists in Arabia under the name 
Aala, and this may be factorially signi- 
Haws The dull, normal and bright forms are eho pe 
as forming a series showing the progressive spread of 
barring They are compared with the varieties of 
North American flickers, Colaptes, and with the 
barred patterns of the quagga and its relatives. As 
with Colaptes, a consistent factorial analysis of the 
differences is impossible without breeding experiments, 
because the colour-changes in different pteryle appear 
to be, at least in independent of each ot 
The same problem is involved here as in the origin of 
many species which differ in several features of their 
colour patterns. Many South American parrots and 
keets show similar differences, and ıt is to be 
oped that some one will undertake br experi- 
ments with them, which t throw much light on 
the nature of all such variations. 


TEHE ANATOMY OF Pra —Vol. 8, No. 3 (1925), of 
the Memoirs of the Indian Museum 13 devoted to a 
description, ee B. Prashad, of the anatomy of 
the common appe man, Psila globosa, one of 
the Ampullariidæ which inhabits tanks, ponds, lakes, 
streams, and ricefields in the Gangetic plain, being 
particularly abundant where there is a large quantity 
of succulent aquatic vegetation. The various systems 
of organs are carefully described and references made 
to the histology. The functions of most of the organs 
are briefly noticed, sg the methods of respiration, 
aquatic and aerial, and short biological notes are added. 
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purposes. 
~ CARBOHYDRATE/NITROGEN RELATION IN HORTI- 
CULTURE.—The Journal of Pomology and Horticultural 
Serence for December contains an interesting review 
of recent American investigations on, the importance 
of the carbohydrate/nitrogen balance in the plant, 
upon processes of growth and reproduction, which y 
written by Henry W. Hooker of the unavornty of 
Missouri, who is himself an active worker iħ this el 
This ratio is somewhat © ın connotation ; carbo- 
hydrate is commonly to include both imsoluble 
pora ana such as starch, and reducing s ugare, 
ut not substances entering into the skeleton ot the 
plant; there is some discussion as to whether soluble, 
Teaatabls or total nitrogen figures are more relevant. 
By various practical methods, as manuring, girdling, 
ay cs pruning, and so on, this ratio can be 
efinitely disturbed and ın terms of the disturbance 
the etteces upon growth and reproduction interpreted, 
though it is evident that the metabolic changes may 
be associated with, and yet not causal in relation to, 
ghee and developmental es In fruit trees it 
as now been clearly demonstrated that in different 
parts of the tree this ratio may have a very different 
value and that the initiation of flower buds is associ- 
ated with relativel h carbohydrate, whilst, on the 
other hand, fruit development seems associated with 
a rise in nitrogen in the fruit-bearing spurs. 

THE ORIGIN oF THE ALps.—In a paper recently read 
before the Royal cone hical Society, Prof. W. 
Collet gave a recent ideas with regard to 
the evolution of the Om In a series of diagrams, to 
be published later in the GsographAtcal Journal, he 
showed that in the embryonic Alps the foreland and 
ae of the chain constitute the boundaries of 

nae Bene Alpine geosyncline ‘diversified by included 
lines. Through Carboniferous and Jurassic 
tines these boundanes closed on and compressed the 
geosyncline like the jaws of a vice. The two geanti- 
chnes have develo into the two dominant nap 
of the Alps, Great St. Bernard and Dent Blane 
Prof. Collet accepts as proved the forward drive oi 
the hinterland ‘towards the foreland. These con- 
clusions, he points out, are in support of the Wegener 
hypothesis and indicate a northward drive of Europe, 
poog Sy a distension to which the Mediterranean 
ue 


Tur Sprecrric Hear oF Rocxs.—The effects of 
heat upon rocks are important not only geologically 
but also from the point of view of their Te aag 
properties. A valuable inv tion which shoul 
not be overlooked has been carried out by T. Okaya, 
and the results are published in the Japanese Journal 
acca ie) and Geophysics, vol. 3, No. I, 1925. 

o specific ha o of seventy-one erent rocks are 
given, with a careful poolo logical description of each 
of the specimens It is shown that the specific 
heat depends mainly on the chemical composition, 
but also in part on the structure. For practically 
all rocks the value lies between lithits of o 1 and o 3. 
Among igneous rocks those rich in soda have higher 
values than those mch in potash. Sodic andesites, 
for example, aoge a o 24 to o 28, whereas potassic 
andesites range from o 14 to o 20 ba Avge lime- 
stones vary widely: from o-r9g for those poor in 
calcite to 0-26 and higher ın the case of ea aroda 
calcite marbles. Results are also pecorded for tuffs 
and ites, and the paper is illustfated by eighteen 
EEA R photo-micrographs. 


AN AIR-PRESSURE SOUNDING MACHINE.—In the 
November number of the Hydrographic Review, there 


174 3 


NATURE 


[JANUARY 30, 1926 





is a description of a self-recording soun machine 
which depends on balancing the pressure of water on 
tho sea-bottom by an equal presure of air. The 
portion on the sea-bottom is an armoured sounding 
cable containing a flexible rubber tube. The lower 
end of the cable is provided with a jointed armoured 
covering which*permits ready bending and promotes 
durab The inboard end is secured by an air- 
tight joint to the-hollow axle of the win dram. 
An air-preasure-pipe connects the axle, and 

the tube of the sounding cable, with a pressure gauge 
on the bridge and with the com air reservoir. 
The reco devices consist of three dials and a 
bathygraph. The depth, at any moment, can be 
read on one of the dials. The other dials show the 
amount of cable ont and the pressure in the air 
reservoir, while the time is recorded on a bathygraph. 
In Poe epee the reservoir is kept shghtly 
passe heresy E e a the 
excess pressure is redu by the escape òf air from 
the bottom end of the sounding cable until the water 
pressure is balanced. : 

SToKEs’s THEORY OF THE ABERRATION OF LiGHT.— 
The issue aoa he r1-14 of Vol. 58 (1925) 
of the Rendiconti: of Royal Lombardy Institute of 
Scsronce and Letters includes a paper by Prof. G. A. 
Maggi replymg to the objections raised to Stokes’s 
theory of the aberration of ight by Prof. Eddington 
in his communication on ‘Ether Dnft and the 
Relativity Theory ” published in Nature of June 6 
last. As regards the first objection—that the ether, 
with a velocity which is zero at sea-level and ro 
kilometres per second at the height of Mount Wilson, 
would a rapid rotatonal motion, whereas 
Stokes showed that the movement of the ether should 
be urotational—Prof. Magg points out that actually 
Stokes postulated the irrotational movement to 
deduce his formula and that hence arose a difficulty 
indicated at the time by Lorentz in his paper on 
“ Stokes’s Theory of the Aberration in the Supposition 
of a Vanable Density of the Ether” ( amgs of 
the Royal Academy of Sciences, Amsterdam, 1898-1899, 
P. 443). The second and more serious objection 
advanced by Eddington is to the effect that, in 
contradiction to the more elementary notions of 
astronomy, the formula of Stokes indicates a variation 
of the aberration with the altitude. In this connexion 
Prof. Mager observes that Stokes’s formula furnishes 
the effective deviation, with respect to the terrestrial 
globe, of the light emitted from a star, from which, 
allowing for the d of drag of the ether at any 
altitude, the aberration at that altitude is deduced. 


RELEASE OF PRESSURE IN COAL-DUST EXPLOSIONS. 
—" The Effect of Release of Pressure on the Devel 
ment of Coal-dust losions ” is the subject of the 
second joint publication by the Safety ın Mines 
Research Board and the United States Bureau of 
Mines (London, H.M.S.O., 3d. net). It describes a 
series of trials carried out at eals under Dr. 
R. V. Wheeler, the Director of the Station, and 
Mr. H. P. Greenwald of the Bureau of Mines staff. 
The ents were made m the large steel gallery 
750 feet long, open at one end and (normally) closed 
at the other. A cannon fixed 200 feet from the closed 
end was fired into a pile of fine coal-dust placed in 
front of it. Between the cannon and the open end, 
550 oe er: fine dust was strewn partly on side- 
shelves aid partly on the floor; no dust was laid 
behind the cannon. Along the gallery timing-screens 
and pressure gauges were fixed. The ease of 

was effected by substituting plates with 
carcular holes cut in them for the solid plates which 
n closed the eat at three different places. 
(1) In the first place the release was made m the end 
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‘tion of early chemical texts a matter of great difficulty 


plate 200 feet behind the cannon. When this was 
closed the maximum velocity of flame recorded near 
the mouth of the galery was 2660 feet per sec, with 
a Maximum pressure of 73 Ib. sq. mch. When 
this plate was a quarter open, little difference was 
observed ; but with the end half open the pressure 
recorded was much lesa, seca the flame came out 
a eee eee 5 ith the rear end quite 
open the flame trav alowiy and only 2 Ib. pressure 
was recorded. (2) When the oppnings for release 
leisio peh in front of the cannon, two small 
o one-sixteenth the area of the 

had little effect on the velocity and oe 
two one-eighth openings reduced the velocity to 
nearly one-quarter and the pressure to 3 Ib. On 
moving the cannon just in front of the two one-eighth 
See ee eae Sree high: and tio prenie toe 
to 23 Ib. (3) When the o were 200 feet in 
front of the cannon, the Be aa to accelerate the 
initial flame, tho the pressure recorded near the 
open end was not so high as when there was no 
Telease—and a to diminish as the flame 
proceeded. The nearer to the -point the release 
of pressure can be made, the greater is its effect in 
preventing a serious dust explosion. 


ALCHEMICAL SECRET Namwzs.—E. Wiedemann and 
J. Ruska have accomplished a very useful piece of 
work in giving a list of some Arabic alchemical 
“ Decknamen ”’ in a recent number of the Beitrags sur 
Geschichie dey Naturwissenschaften ieung be: d. 
Physikalisch-Med. Sozietát in Erlangen, d 56, 
1924) It 1s well known that the Greeks, Synans, 
Persians, Arabs, and others who, during 2000 years, 
busied themselves with alchemy, used “ technical ”’ 
or secret names for the substances they used in their 
o tions These names sometimes refer to notice- 
able pro es of the bodies concerned (s.g. mercury, 
“ the volatile slave ” ; copper, ‘‘ the green one’’; and 
s0 on), and sometimes are derived m mystical or 
Teligious associations, as when the metals are called 
by the names of the planets. Very often, however, 
they are purely arbitrary, so far as can be judged at 
the present day. The existence of this iar and 
variable system of nomenclature renders the transla- 
and the appearance of any list of synonyms—especi- 
ally fom the pen of Wiedemann and Ruska—is a 
matter for congratulation. The present pa 18 
based mainly upon a manuscript work in, 
Ahlwardt’s catalogue, No. 10361) of the celebra 
poet, statesman, and alchemist Al-Tughra’l, entitled 
‘ The Book of the Precious Stone, upon the Art of the 
Elonor,’”’ but other sources have been drawn upon as 
well. First of all, the various names of the seven 
metals are given—no less than 23 for gold and about 
60 for mercury '—then come the names of the seven 
“ spirits ” (mercury—also classed with the metals, 
sal-ammoniac, , orpiment, ‘ yellow sulphur,” 
“red sulphur,” and “ white sulphur’’). Among the 
most interesting are the following: ALKatb (the 
scribe) and four -Ajsad (hfe of the metals), for 
mercury ; A-Mtlh al-Tayyar (the flying salt) and 
ALFsifil al- Armani (Armenian pepper) for sal- 
ammoniac; and fair Sugrá; (the Bird of Socrates) for 
sulphur. A similar vocabulary, but with a larger 
proportion of Greek names, is given by the thirteenth- 
cen author Abu'l-Qasim al-‘Iragqi in his book 
“ Al-Kanz al-Afkhar,” a MS. of which is preserved in 
the Royal Library at Cairo. Such lists are not only 
interesting in themselves; they also afford useful 
evidence concerning the transmission of chemical 
knowledge from one nation to another. Very note- 
worthy 1s the large number of Persian words used by 
Muslim chemists. 
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The Mathematical Association in Conference. 


‘THE annual meeting of the Mathematical Associa- 
tion was held at the London Day Training 
College on January 4 and 5, with Prof.G. H. Hardy 
e The report of the Council records con- 
ued growth in membership, and continued activity 
on the part of committees. The programme of the 
meeting consisted of three lectures and two discussions, 
in addition to the president’s address. 

Prof. E. N. da C. Andrade, whose subject was atomic 

structure, described the decomposition of a line 
into series, and Bohr's theory of the relation 
of these series to the constitution of atom. 

A lecture on modern theories of integration was in 
the nature of an experiment, and was brilliantly 
successful. After recalling the dual rôle of the in- 
tegral in elementary work, Mr. Carey Francis showed 
the limitations imposed by any definition of the 
definite integral in which the only division of the 
range which is contemplated is a division into sub- 
intervals He explained how the measure of a set of 
points extends the conception of the length of an 
mterval, and introduced Lebesgue integral and 
the Stieltjes integral as natural results of subdividing 
the range of integration into sets of points of any 
kind instead of into intervals only. Mr. Francis’ 
achievement in making clear the nature and 
of a mathematical me that was outside the curri- 
culum in the student days of the majority of his 
audience seems to indicate a new and valuable func- 
tion of the Association. 

A forcible speech by Mr. E. R. Brown opened a 
discussion on the Mathematical Garetis, the organ of 
the Association; the remarks of different speakers 
emphasised the variety of tastes for which an editor 
may be asked to cater, without showing very clearly 
the sources from which he can draw. 

Dealing with the measurement of intelligence, Prof. 
C. Spearman first illustrated the difficulty of reaching 


agreement either on a simple definition of in ce 
or on the group of elemen qualities to be included 
in a composite definition. e afterwards lained 
the discovery .that over a very wide range the ob- 


servations can be systematised by the recognition of 
two factors, one which can be regarded as a measure 


Agricultural Education 


URING the last half-century the importance of 
agricultural education has been increasingly 
recognised in America, until now every State has one 
or more agricultural colleges, forming a group of 
institutions occup a minent position in the 
field of education. g the decade 1910-1920 
development was extraordinarily rapid, and very large 
sums of money were appropriated in many States for 
the provision of new agricultural buildings, the pur- 
chase of land, and the endowment of educational 
poer ma. The colleges have had a long struggle 
or recognition, but have demonstrated their value and 
are now in such a tion, financial and otherwise, 
that their future ess is assured. Theimmediate 
need is for trained teachers, ınvestigators, and adminis- 
trators, and ın response to this, graduate work in 
agriculture has developed with i rapidr 
during recent years, Pongi in certain call es it is 
still seriously handicap y lack of funds and accom- 
modation. At present the full icultural course 
extends over four years, but there is a suggestion to 


1 Land Grant College Bdncahon, rg1o—1 Part OL: Agndoliore. 
aa ee US. Buren of Hdweton Bulletin, ross No. 4. 
104%. 
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of general inteligence and another which depends on 
the subject in which the individual is being tested. 

The president’s addrees was entitled “ The Case 
against the Mathematical Tripos.’’ Examinations 
have their place in education up to a certain point 
as natural and effective tests of industry and of the 
ability to learn and to uce, but the claim made 
for the Tripos has been that it assesses qnalities of a 
higher order. Because of this claim and of the 
pee of the pe training for the examination 

been substituted for genuine mathematical educa- 
tion, with the mischievous result to the individual 
that at any tame it has been possible to obtain the 
highest honours while completely ignorant of all the 
broad developments of the previous thirty years, and 
to the nation that ın no subject except music has the 
international postion of England been so deplorable 
throughout two hundred years as in mathematics. 
Not only is it difficult to present in theory a plausible 
defence of the claim made for the Tmpos, but in 
practice, tion in the Tripos is ignored in all but 
an i cant fraction of a tments, and if the 
a boes harmful to English mathematicians now 
than years ago, that is because there is no 
distinchon now which a student does not obtain 
as a matter of course. vinced that the best that 
can be said for the Tripos ıs, that so long as no 
attention whatever is paid to it either inside the 
University or outside, its il effects are neghgible, 
Prof.: Hardy advised mathematicians at Cambridge 
deliberately to lower the standard at every oppor- 
tunity, and so to reduce the examination to an 
absurdity the abolition of which must be only a 
matter of time. 

Time was allotted for discussion of a “ Report on 
the T ing of Mathematica to Evening Technical 
Students,” which has just been prepared for the 
Association; unfortunately, the report was not ın the 
hands of members, and ers could refer only to 
a synopsis distributed at the meeting, but Pans 
views were expressed on such matters as the value o 
aE Se a for these students, and appro- 
priate methods of introducing logarithms ad the 
exponential function. 


in the United States.! 


extend this to five in some cases for the purpose of 
speciahsed training. In many colleges the curricula 
have been steadily changed ın order to keep abreast 
of the modern requirements of agricultural educa- 
tion, though there are shll some in which the work 
is too largely restricted to methods of production, 
resulting in a narrowed outlook. 

The field of work covered is very wide, ranging over 
at least a dozen branches, which, however, are not 
rigidly separated but dovetail into one another to some 
extent. All branches have devel from small 


beginnings, shaping themselves actording to the needs 
of the time, wi e result that some subjects which 
were originally an integral part of one branch are now 


dealt with more fully and adequately by others. 
Agronomy was initially defined as covering that 


-| of the general field of agriculture devoted to climate, 


soils, fertilisers, and farm crops, but ıt nosy tends to 
deal with the more fundamental and far- i 
problems of soil physics and chemistry; plant phyaio- 
EET and plant genetics. It is claimed that the 
ction in agronomy has had much to do with 
securing the improved crop production of the United 
States in recent years. Horticulture has almost always 


176 ; 


—— 


NATURE 


_ [JANUARY 30, 1926 





had a separate existence in the colleges, but with the 
wth of various interests, certain branches have 
eveloped until now they are treated independently, 
pomology and vegetable gardening being notable 
examples, With the better ition of the import- 
ance of the forests to the nation, the instruction of 
forestry has advanced from exclusive concern with 
questions of afforestation to consideration of the vital 
problems of the proper protection, management, and 


perpetuatiqn of existing stands of timber. The land 
t colleges ise their Ed slag and responsi- 
nlity to train the ers with the necessary technique 


and with the broad outlook which will enable them 
to develop sound public policies of dealing with the 
forests and to establish right standards of practice. 
The general scheme of education keeps in view both 
the scientific and practical aspects of agriculture, and 
endeavours to emphasise the entire interdependence 
of the two. In addition to the branches already 
mentioned, special sections are devoted to soils and 
fertilisers, plant pathology, entomology, animal, dairy, 
and Laren husbandry, veterinary education, and 
agricul 


engineering. ; 

It is recognised that the four-year college course is 
not sufficient to supply the demand for trained workers 
on the land, y because so large a pee of 
graduates d off into other occupations, as , 
county agents, scientific workers, etc., and partly 
because a e A E of those ıntending to farm 
cannot aff e time or money for a college 
training. To meet the needs of the latter class, 
various types of shart courses have been developed 
covering the various sections of the community 


concerned. The older boys and gurls are catered for — 


by special agricultural schools, farmers are provided 


with short courses extending over a few weeks only, 
at the slackest times of the year, and short schools are 
held for training specialists in such subjects as eee S 
ing, cotton culture, and ice-cream manufacture. 
addition, pisn in SE ue and horticulture are 
run for one, two, or ee years, primarily for 

men and women who tana to make fanning thst 
life work. Many problems have arisen in the develop- 
ment of these short courses, and special endeavours 
are made to solve them in such a way as to render the 
courses an integral and valuable part of the whole 
educational scheme. 

During recent ye&rs a very marked development has 
taken place with regard to the professional training of 
teachers ın iculture. Special legislation has pro- 
vided grants from Federal funds for the purpose, on 
the condition that equal sums are found by the States 
participating. The ditare in this res in- 
freaked from 121,244 do in 1918 to 651,792 dollars 
in 1921, the growth of the work being so rapid that it 
was difficult for the land grant colleges to secure 
adequately prepared instructors for the purpose. 
Still more recently a demand has developed for courses 
in education designed to meet the needs of college 
instructors, and there seams little doubt that this 
of the work will increase in relative importance e 
same may be said of the agricultural extension work, 
which has steadily increased until in 1921 more than 
18 million dollars were expended thereon, directly 
aiding the improvement of the farm and home 
practice of more than two million workers directly con- 
nected with the land, the whole of the extension work 
in 1920 costing 75 cents for each 1000 dollars of gross 
returns from agricultural production in the United 
States. 5 


N 


The Rainfall of Dry Periods in Relation to Water-power Schemes. 


N ‘all questions relating to water-power schemes, 
some estimate of the water a ble is of first 
importance. Most schemes involve the storage of 
water in reservoirs, the size of which depends on the 
proposed draw-off compared with the run-off from 
the gathering ground in a dry period. Undoubtedly 
measurements of stream flow afford the best hydro- 
logical data upon which to base calculations. Such 
data are, however, often too short to give the average 
over a long period or the flow in the AIEE A dry 
pa us to a large extent calculations have 
be based upon measurements of rainfall, compared 
where possible with gaugings of stream flow. TEN 
therefore, ımportant to consider the relation of the 


average rainfall (x1) to that of the iod for which 
stream gaugings are available, and (2) to falls ın dry 
periods in that area. 


An investigation has been carried out on this 
subject by Capt. W. N. McClean,* who has analysed 
the monthly and annual rainfall figures for the aay 

ears 1871 to 1920 for thirty-five stations in Scotland. 
This mass of data is marshalled into a convenient 

phical form, the unit of measurement of rainfall 
ing expressed tRronghout in inches per annum, 
and the rainfall pang P otted as the te excess 
or eae from the a of the whole fifty 
ears. e curves reprodu in the make 

A ble to read off . my 
1) The actual rainfall of each calendar month and 

° e 


2) The lowest rainfall of each month and year; and 

{3} The predicted lowest falls of periods of various 
based on (2) above. 

o fifty years, 1871 to 1920, were remarkable for 

14 An Analysis of Scottish Ramfall Recorda” By W. N. McClean. Pp. 

19+16 phie. (The Institunon of Water Rngineen, 1985.) 
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the run of wet years in the ’seventies, the yen 1872 
and 1877 being the wettest in the series. e 
of the years 1886 to 1889, oe that of 1887, 
provided in many cases the lowest values in the 
period under discussion and wonld have severely 
taxed the storage capacity of the reservoirs. Outside 
the series, the 1870 was as dry as sical ora 
Scotland as a whole, hile Ig2I was notewo for 
the lowest annual totals on record ın parts of the 
east of Scotland. Had these years, 1870 and 1921, 
been included in the analysis, lower valnes would 
certainly have been obtained ın some instances and 
the smoothed envelop curve of predicted values 

ight have been modified. 
Oe of the important facts brought out by the 
paper is that the ramfall at some stations is more 
variable year by year than at others, and this char- 
acteristic throughout the fifty years. The 
mean deviation of annual rainfall from the ieee: 
is known to exceed 12 per cent. in central and south- 
eastern Scotland. This value diminishes towards the 
coast on all sides, but i to the north-west, 
where, ın islands to the west of Scotland, the value 
1s only 8 cent. This small variability factor in 
the Ai of parts of Scotland is of considerable 
importance in connexion with the supply of storage 
reservoirs. In arri at the predicted lowest values 
for each record, a is used based on the mean 
lowest value for the -five gauges. Since there 
is this marked geographical vanation, ıt would 
Geary Do. eee ee R 
with the geographical -position of each individu 
staton. 

The curve of lowest predicted values is obtained 
from the one extreme value of the low rainfall for 
each of the periods of varying length. Itis, however, 
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essential to know the frequency of occurrence of low 
readings and whether any of them are fortuitous. 
Such information can be readily obtained from the 
mean deviation, which takes account of all the 
deficiencies in the series. This is another reason 
for. including some such measure of the variability 
of the rainfall in the curve of the predicted lowest 
values. 

This exhaustive analysis of Scottish rainfall is of 
particular importance in that the Western Highlands 
of Scotland provide a promising field for the further 
development of water-power schemes, having a EN 
area with an average annual fall of more than 
inches ( locally 150 inches) and a smaller 
EA of variability than most other areas ın Great 





The Spider Crabs of America.! 


M= RATHBUN has completed a very beautiful 
systematic monograph on the American spider 
crabs. It is a work of enormous labour, for no less 
than seventy-nine genera and nearly three hundred 
ee with minute details of their 
ibution and lists of the examined from 
all localities. The figures are good PONSEN or 
clear and occupy nearly 
which is a most im 
of carcinology, an 


rtant ontribution to the ae 
will be extremely useful to 


systematists. 
The com ion volume is “ te a id Crabs of 
America,” forming Bulletin nited States 


National Museum, 1918, and a is A be found an 
introduction serving for both volumes, which are to 
be followed by others. The collections in the United 
States National Museum, embracing many hundreds 
of eee form the basis of both bulletins. 
e have m the present volume a handbook for the 
study of American spider crabs which will be in- 
ble to workers in all countries. Some of 
these crabs have an extremely wide range of distribu- 
tion; such are Hyas araneus and Hyas coarcticus, 
SEE cu crabs,” both of which are common 
ritish coasts. Hyas coarcticus, which was origin- 
described by Leach from British seas, is shown 
a See tins oe , extending from low 
water to (exceptionally) 906 
The love of spider crabs ae decoration. is remark- 
able, and although in a work of this kind there is 
no room for details as to habits, stil much may be 
learnt from it as to habitat and adaptation. Whether 
the animals actually decorate themselves with foreign 
substances or, without using them, are so like their. 
environment that decoration 1s unnecessary, they are 
all so perfectly adapted to their surroundings that 
even in dead ee one can usually recognise the 
kind of gro hich they live. The members of 
the Majide are the most important of the “ maskin 
crabe,” but even among these there are some w. 
do not cover their with extraneous matter. 
Thus we have the bright red Thos puella ın the fri 
shallows living on broken pieces of coral which have 
porhons of sponge scattered over them of a similar 
colour to the crab ; and the hairy Mithras verrucosus— 
the hiding-place of which is in rocky holes covered with 
‘which only comes out to feed at night. 
In the smaller famil es there are Hetero- 
crypta granulata, “pentagon crab,” living on 
ingly bottom, bearing @ striking resemblance to a 
y broken chip or and in allow water ih 
serrata, which lives in the sand in shallow water wi 
7: The Spader Craba af Amena.” BY Mary J. Rathbun, FP: 
abs plates, (Washington: Govemment Printing Office, r913.) 


NO. 2935, VOL. 117] 


Posts 


Gils tha rodent, eyes, and afferent apertures exposed, 
these a situated between the base of 
the finger and the margin of the orbit. 

There are very good the nomen- 
clature of the pee as used in the monograph, and the 
descriptions of the crabs and the keys are all clear 
and easy to understand. ° 





University and Educational Intelligence. 


ABERDEEN.—Ordinances for the establishment of 
chairs ın for and bacteriology have been approv: 
of b Order br Coane 

Right Rev. E. Ww. Barnes, Bishop of Birming- 
ham, has been appointed Gifford Lecturer for the 
period 1926-8. 


CamMBRipGe.—Mr. G. E Bri 
College, has been pags su 
plant physiology. Tiggs has in the past done 
effective on carbon assimilation and growth. 

The Royal Commission has issued amended regula- 
tions governing the initial appointments to be made 
under the new statutes. 

Certain amendments to the tions of the 
mechanical sciences tripos have been brought forward. 
The proposed changes are chiefly concerned with the 
regrouping and amendment of the “ B” (advanced) 
papers, the special function of which is to grade the 
candidates. 


The local nominees to the first committee of manage- 
ment of the new Polar Institute consist of the present 
Vice-Chancellor, and three antarctic lorera— 
Messrs. Debenham, Priestley, and Wordie. The 


, fellow of St. John’s 
as demonstrator in 


Council of the Royal Geographical Society has . 


nominated Dr. H. R. Mill as its representative. 

A Gordon Wigan prize of 30/. has been awarded to 
Mr. F. H. Constable, fellow of St. John’s College, for 
chemical research on “The Nature of Catalytic 
Action.” 


St. ANDREWwSs.—The degree of D.Sc. has been con- 
ie on Mr. James Forrest, lecturer in natural 
ey University College, Dundee, for a thesis 
Potit Magnetic Quality in Crystals; Part I., 
Magnetic Discrimination of Molecular Lattices ; 
Part II., Stability of Molecular Lattices,” : 





STERLING Fellowships for Research in the Human- 
istic Studies and the Natural Sciences at Yale Um- 
versity Graduate School have been established by a 

ift of 1,000,000 dollars from the trustees of the estate 
of the late John W. Sterling to stimulate scholar- 
ship and advanced research ın all fields of knowledge. 
They are divided into two general classes: Research 
or Senior Fellowships, candidates for which must be 
of the standing of the Ph.D. degree; and Junior 
Fellowships, candidates for which must be well 
advanced in their work towards the PhD. degree. 
The annual stipends of the former range from 2oo/. 
to 500} or more, dependent upon ¢he character of the 
popes inv tion, and of the latter from zoo}. 

300}. The fellowships ee equally to gradu- 
ates of Yale University and ig ie colleges 
and universities. Applications for fellowshr 
should be addreased to the Dean of the Gradua 
School of Yale University, New Haven, Gonnecticut, 
for Junior Fellowships, by March x, and for the 
Senior Fellowshipe by Apnl 1. 


THe December number of the University Bullstin 
of the Association of University Teachers contains 
an article by Dr. Alex Hill, of the Universities 


` 
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Bureau of the Britsh Empire, on the promotion of 
“Interchange” of university teachers and students. 
By this phrase is meant tempo tion or short 
visits by teachers and students from the universities 
of Great Britain to those of another country for 
study, research, or teaching. The article traces the 
- growth of the movement and its connexion with the 
growth of specialisation among universities from the 

ear 1903, when, at a conference of universities, 
Lord Bryce pointed out that special opportunities of 
studying Mining, forestry, and other branches of 
applied science were offered by the universities in 
the overseas dominions. The migration of British 
| aaa 2 US ` has R ths E 
` e ew years throu establish- 
etal olomi al 


financed from America—especiall 
the Common Fund fellowships founded last 
As igration of ers, the article 


indicates that while the established in many 
American universities of granting ‘ Sabbatical” 
leave—furlough for an academic year after six years 
of service as fessor—coupled with grants by the 
Institute of International ucation of travelling 
allowances, makes the migration of American professors 
to Europe comparatively easy, fhe absence of any 
corresponding system in universities in Great Britain 
stands in the way of further development of migration 
by their professors, though it does not prevent them 
from paying visits of a few days’ duration to con- 
tinental universities. The faith of our universities 
in the benefits of interc of professors has not 
et availed to make them adopt the principle of the 
bbatical leave, even to the extent of announ 
their willingness to t such leave in the event o 
funds being provided to meet the expense involved. 


THE p for the year 1926-27 of the ee and 
College of Tropical Agriculture, Trinidad, embodies a 
nba teite in the form of the Principal’s report, and 
ar T of present and students of the College 
has inserted. The College has entered upon a 
new phase as the new buildings, -the foundation of 
which was laid m Jan 1924, have now been 
opened by the Governor of Trinidad, and are in use. 
e a aa a Teport covers the academic year 1924- 
1925, the year ın the life of the College, and the 
first year of the term of office of the new principal, 
Dr. H. Martin Leake. The report indicates steady and 
useful p both in*the number of advan and 
diploma students and in the amount and character 
of the research and investigation work that has been 
carried on. Full details of the courses of study in 
agriculture, botany, ch and soil science, 
economics, mycology, tropical sanitation and hygiene, 
veterinary science and zoology and entomology are 
peen and it will be seen that full provision is made 
enable students to gain a very sound knowledge 

of ical agriculture in all its branches. Reference 
is o to a hostel which is to be provided for students 
as soon as possible. A hostel will be needed all the 
more now that the Colonial Office has Ge eee 
send students, und@r the Milner Scholarship 8, 
for a year’s training in tropical agriculture before they 
up their appointments in one of the Colonial 
etara] d ents. Though the importance of 
a fotel 1s fully realised by the apart poar, fands, 
we understand, are not yet available for he purpose, 


and ıt is desirable that Government private 
benefactions should be made towards this very essen- 
tial need of the Gollege. The Im College has, 


we feel sure, so great a future ore it that we 
commend the institution to the notice of all those 
who take an interest in the agricultural development 
of British Colonies. 
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Contemporary Birthdays. 
January a9, 1845. Sir Robert Elliott-Cooper, 
K.C.B., Past. Pres. Inst.C.E. 
January 30,1851. Dr. ge ORE Forbes, F.R.G.S. 
January 31, 1868. Prof. eodore W. Richards, 
For. Mem. R.S. 


Sir ROBERT ELLIOT-COOPER, born at Leeds, was 
educated there at the Grammar School, the head- 
Bishoe) of which ce Oe time was Dr. (afterwards 

P . Sir Robert’s engineering e 
with the firm of Messrs. John Fraser of ‘ 
Fi years ago he settled in London to take up 

fessional work. In 1912 he succeeded Prof. Unwin, 

R-S., as ident of the Institution of Civil 

ineers. inan address dealt at length 
ith the railways and works of the civil engineer in 
the overseas Dominions, the Crown Colonies, and the 
protectorates of the Bntish Empire, many valuable 
statistics being brought together. During the War, 
Sir Robert was chairman of the War Office Committee 
of the Institution of Civil Engineers. He is a member 
of the executive committee of the National Physical 
Laboratory. It is interesting to note that Sir 
Robert’s aera ot when a young naval officer, 
sailed with Capt. Cook round the world, and was 
present at the discovery of Australia. 


Dr. H. O. Forszs, traveller, anthropologist, 
museum curator, was born at Aberdeen. Wancated 
at the city’s grammar school, he ceeded to the 
Universities of Aberdeen and burgh. He is 
LL.D. of the former. So far back as 1878, Dr. 
Forbes was exploring in Keeling Islands, Java, 
Sumatra and Timor, work which led to other under- 
takings in scarcely known lands. In 1885 he was 
chief of an expedition to explore Mount Owen Stanley, 
New Guinea. Director of the Canterbury Museum, 
Now Zealand, 1890—93, he afterwards became Director 
of Museums to the Corporation of Liv l. In 
various capacities he has proved a stannch helper to 
the British Association. ong many early memoirs, 
Dr. Forbes is the author of “ On the Cout rina for 
ensuring Self-fertiisation ın some Tropical Orchids ”’; 
“ The tham Islands: their Relation to a former 
Southern Continent.”’ 


Prof. T. W. Ricwarps, Nobel laureate in chemistry, 
was born at Germantown, Pennsylvania. Son of a 
painter of landscapes and marine subjects, his mother 
was the author of various poetical works. She it 
was who conducted in the home Richards’s early 
education, which was continued at Haverford College 





‘and Harvard University. Afterwards there was 


intensive study at Gottingen, Leipzig and Dresden 
Technical School. Becoming an assistant at Harvard 
in 1889, Prof. Richards is now i ofessor of 
chemistry and Director of the Wolcott Gibbs Memorial 
Laboratory, Harvard, U.S.A. The Nobel prize in 
chemistry for 1914 was allotted to him in recognition of 
his exact determinationsof the atomic weights of a seri 
number of the chemical elements. At the laurea 
ceremonies, Prof, H. G. Séderbaum, of Stockholm, 
said : -‘‘ The work he has accomplished as a reformer 
of chemical methods and ces is by no means the 
least insignificant phase of his achievements.” The 
Royal Society’s Davy Medal had been awarded earlier, 
So too, the Chemical Society’s Faraday Medal, given 
on the occasion of the Faraday lecture. “The solu- 
tion,” said Richards, “ of the cosmic riddle is of the 
greatest importance to humanity, because only through 
a complete understanding of his own structure and 
that of his environment can man obtain control of the 
necessary conditions of his existence.” 
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Early Science at Oxford. 


February 1, 1683-4. Mr. Desmasters gave us an 
account of some iments lately made by him, 
concerning ye expansion of Water frozen ; he observed, 
that a cylmdricall tube of } of an inch diameter, 
Deng Allee with water, to ye height of 2 inches, and 
set freeze, ın a mixture of snow, pretence 
water, when perfectly frozen, appeared yf, of an 
above ye marke it stood at before ye freezing began. 
Another cylindrical! tube of almost an inch diameter, 
being filled with water to ye height of 6 inches, and 
set to freeze as before ; e water in freezing rose į of 
an inch; he obsery’d Ertha that when ye water 
thus set in snow and salt, began to freeze, a great 
number of, small bubbles rose continually from ye 
bottom for some time. Mr. Ballard has o ed of 
late, that half a pint of water frozen, lost 3j—3j— 
grviij of ye weight it was of, before ye Tenis 
this experiment he tried a 2d time; ye success was 
much ye same, as at ye first. It was then queried, 
whether water, out of which ye air is pumpt, will rise 
in ye middie in the time of its freezing ? and whether 
boued water rises in freezing? Dr. Plot, and Mr. 
Ballard, undertook to trye these ents. 

Mr. Ballard gave an account of his success in trying 
some of Mr. Chamar’s Experiments; whereas 
amongst other things Mr. Chamar says that Iron 
touched will loose its vertue, by being filed; Mr. 
Ballard says, this is true, if ye Iron be filed all over, 
not otherwise. Dr. Plot shewed some of ye Turkish 
Rusma, and Alcasna, which he latel Teceived from 
Mr, Smith, Student of Christ Ch , and chaplain 
to ye Factory at Smyrna, who wrote of ve use of 
Ria the Alcanna is ye leaf of à plant. died. aed 

wdered ; which, when steept a night in wine, will 

© ye nails red; and I suppose ye tleman means 
Smyrna, or such like wine, for (ag fr Plot tells us) 
it will not succeed with , or Claret. 

Dr. Plot then proposed, and it was ordered by 
Society, that an exact account of ye weather should 
be kept, ether according to Mr. Lister’s, or some 
such compendious, method; and that at ye end of 
this, and other years, ye account of ye weather of 
preceding years, one or more, should be printed with 
an almanac for ye year to come. 

February r, 1686-7. An account was communicated 
by Mr. Musgrave of e way to preserve beef for three 
quarters of a year, and then & year more after 


productions of a 
the cat being the 
seen at the Earl of 


several productions of a colour different from that of 
their species : e.g. of a white Ouzle or Black-bird, of 
white mice at one Mr. T ’s, an Apothecary in 
Oxford ; of white Woodcock, Partridges, Phesants, 
&c, seen by several of the Society. 

February 2, 1685-6. A letter from Mr. Nicholson 

to Sir Wm. © concerning the Runic In- 
scription at Bridekirk was comunicated by Dr. Plot.— 
A Paper of Dr. Papin’s explaining ye use of his Water 
Engine was also read. 
“February 3, 1684-5. Two letters from Mr. Cuning- 
ham, of St. Leonards College, were read: the latter of 
these mentions a way used in Scotland for ye cleansing 
mines of naxons vapors; the miners carry down a 
candle, ina era lantern, covered with a wet cloth k 
then, lying t on their faces, the , in that posture, 
Kindle, and mamtain a fire, which carryes off ye 
vapors, without injuring ye miners, 
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Royal Society, January 21.—R. E. Gibbs: Structure 
of a quartz. Iny tions on os have shown 
that symm and X-ray data ena only partal 
definition sre Ena In i Deen and 

eneral physical properties of the matenal must also 
E stada Oxygen atoms occupy itions cjo 
above and below the silicon atoms. a small 
structural change accom the transition from 
P to a quartz, but still tetrahedral character of 
B quartz is lost. The structure proposed assumes 
the crystal to be non-molecular and the oxygen to 
occupy basal planes as noted above. The silicon 
atoms seem to move about o-3 A.U. from their 
B-positions—N. K. Adam and G. Jessop: The 
structure of thin films, Pt. vii. Critical Bi pce 
phenomena at low pressures By means of a new 
apparatus, Measurements of the surface pressure of 
monomolecular films have been made at room tem- 
perature, down to o-or dyne r cm. At areas 
greater than about 5000 . per molecule, the 
pressures exerted by films of insoluble fatty substances 
tend to a value within gene of that given by 
the equation Fa= RT, ving the same value as 
in a perfect gas. The di ences from the theoretical 
values are probably ihin experimental error. 

een I00 and 5000 sq. A.U. the pressure-area 
isothermals closely resemble those for liquid and 
vapour in three dimensions. Expanded are 
es Ba to liquids, not vapours, and there is con- 
siderable cohesion between 


mination of the vapour tensions of mercury, cadmium, 
and zinc by a modified manometric method. Ths 
apparatus consists of a specially designed manometer, 
using the material under determination as the 
observed liquid in this gauge; it can be inserted in 
a 3-inch diameter electric tube furnace. The pressure 
on the apparatus is regulated by means of nitro j 
the pressure of which is measured on an Independent 
barometer. The vapour pressure of the liquid is 
measured over a free surface in the closed end of the 
manometer by alterations in the pressure of the 
nitrogen to bring both liquid surfaces in this gau 
level. The apparatus is similar to the letter. V 
shape. One extremity is closed; the other opens 
into a long straight column bent at right angles to it. 
Into this column specially shaped pieces are inserted, 
transfo it into a reflux condenser, which counter- 
acts tho difusion of the nitrogen into the vapour, 
Values have been obtained for the vapour tensions 
of mercury, cadmium, and zuc over the range of 
ressure from 15 to igoa mm. The boiling-points 
760 mm ) have been found to be 357°, 767° and 
906° C. respectively.—W. Barlow: The co guration 
of the carbon atom and the metrical relations of 
this co tion to those of other atoms, as evidenced 
in the chemical and crystallogr&phic structures of 
organic chemistry. Pt. Puede Andrewes, Ann 
C. Davies and F. Horton: The soft X-ray absorption 
limits of certain elements. Investigations have been 
made of the voltages co nding to critical values 
of electron associated with some of the longer 
wave-length absorption stages of seven® successive 
elements, chromium, manganese, ipn, cobalt, nickel, 
copper and zinc. The generail accepted value of 
an absorption lmit, obtained by spectroscopic 
methods, corresponds not to ionisation of the atom 
by the detachment from it of an electron in the sub- 
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group concerned, but to the transportation of the 
electron from the sub-group to the periphery of the 
atom, f.¢. to the levels of the most loosely bound 
electrons The values obtained in this investigation 
are associated with absorption of energy by electrons 
in the M sub-groups, the several values obtained for 
each element being attributed to selective absorption 
stages, and not to actual ionisation of the atom.— 
W. L. Bragg and G. B. Brown: Te emne 
structure of chryso 1. Chrysoberyl, 20, 18 
analogous’ ın chemi composition to the spinel 
group of minerals R’’R,’’’’O,. It is entirély different 
in its crystalline form, being orthorhombic, whereas 
the spinels are cubic. It may be su that-the 
pl ea ions occupy the greater of the volume 
im the crystal, and the metal ions are placed in the 
interstices between a close-packed UERS of 
oxygen ions. A comparison of BeO, Al,O,, BeAl,O,, 
shows that in each case the oxygen atoms are very 
nearly in a close-packed hexagonal arrangement and 
that the distances between atomic centres are almost 
identical from the three crystals, being about 2-7 A.U. 
Each aluminium atom in AlO, and BeAl,O, occupies 
a position between six oxygen atoms. The hexagonal 
close-packed lattice can referred to orthorhombic 
axes with ratios +/2/3:1:4/3/3.-—H. G. Telling: On 
a set of quartic surfaces in space of four dimensions, 
and a certain involutory transformation. Each of 
the surfaces in four dimensions may be generated 
by taking three arbitrary skew lines and two arbitrary 
points, drawing a plane through each of the points 
to meet the three lines, and then finding the locus 
of the intersection of the plane through the first 
ya with the plane through the second point. 
geometry of the surface then suggests the con- 
sideration of, in all, fifteen lines, of which that joining 
the two given points is one; and then passing throug 
an arbitrary given point of the space, there are 
fifteen such surfaces, one associated with each of the 
lines. .The arga is concerned with determining the 
intersection of any two of these fifteen surfaces.— 
L. F. Richardson : Atmospheric diffusion shown on a 
distance-neighbour graph. The atmospheric diffus- 
ivity in Fick’s equation has been found by various 
investigators to increase from o-2 cm.* sec.) to 
ro" cm." sec. as the size of the cluster of diffusing 
cles increases from 1o-* to 10° cm. The effect 

is due to eddies of many sizes acting together. There 
is a tly no way of modifying Fick’s equation 
ın order to describe this phenomenon. But a new 
mathematical method is here developed, in which, 
instead of thinking about concentration as a function 
of position, we think about g, the mean number of 
neighbours per length, as a function of /, their distance 
apart This gives a rou average value o:6 KA 
cm.” sec. for the atmosphere, when / lies between 
I metre and ro km.—T. Alty: Some phenomena 
occurring at the surface of bubbles m water. The 
surface tensions of water in contact with various 
are compared by the drop-weight method. 

e weight of a bubble ıs independent of the gas used 

if the rate of flow 1, slow enough. To examine a new 
water surface, the rate of flow is ıncreased until 
several bubbles emerge per second. When flowing 
from the same capillary, the gases form bubbles the 
volumes of which can be arranged in decreasing order 
as follows; argon, nitrogen, en, ozone, hydrogen, 
nitric oxide, carbon dionte. ese differences are 
related to the adsorbability of the gases.—A. L. M. 
Sowerby and S, Barratt : e line Ee EA 
of the alkali metals. The alkali metals are able 
to absorb the lines of the combination series Is-md, 
contrary to the Selection Principle. The cesium 
series of this type has been observed for the first 
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time. The absorption of this series by potassium 
is uninfluenced by the pama of argon at two 
atmospheres pressure. It is estimated that 12,000 . 
times as many atoms can absorb the first member 
of the principal series of potassium and rubidium as 
can absorb the line 1s-3d, the ratio being the same 
for the two metals. The “ atomic extinction co- 
efficients ” of the different alkali metals are approxi- 
mately the same for corresponding rene i M. 
Tyndall and G. C. Grindley: The mobility of ions 
in air. Pts. i. and i. The improved method of 
measurmg mobility depends on producing ions by 
flashes of a-rays subjected to a s alternatin 
field. The effect of water vapour is to cause fall o 
mobuity.of fally formed negative ions down to a 
value 1-6 in saturated ait. Positive ions of two 

were found—initial and final. The mobility of the 
initial 18 indistinguishable from that of the 
negative and is similarly affected by water vapour. 
Water vapour has a retarding influence on rate of 
transformation into final ions. In ordinary dry air 
much transformation occurs within 0-007 sec. of 
birth, but in wet air the ions nearly all remain in: 
the inital stage at double this —W. Jevons: A 
band spectrum of tin monochloride exchibitin isotope 
effects. The spectrum of the uncondensed Tahae 
through SnCl, vapour comprises a continuous 

between A 4900 eae ge and a hitherto unrecorded 
band spectrum consisting of two distinct sets of bands 
occupying the regions A 3910-—A pase and à 3405— 
à 2830 vely. Each set attribu to a 
chloride of tin. e bands in the more refrangible 
set constitute two a and £ of the normal 
Deslandres type. If they be ascribed to SnCl™, a few 
additional bands in the same region are attributable 
to SnCl". There is also some indication of the tin 
isotope effect. The less refrangible set consists of 
severo. proupa each . containing a few close bands 
degraded towards the red. Too Httle is known of 
these bands to say whether they are emitted by 
SnCl or by a polyatomic chloride—J. H. Andrew, 
M. S. Fisher and J. M. Robertson: Some physical 
properties of steel and their determination. Ktethods 
of measuring electrical resistance, electrode potential, 
and contimuous change of resistance during tempering, 
are described. The change from martensite to 


granular te is gradual and only proceeds 
to a certam © at each temperature. Martensite 
is not formed during tempering at constant tem- 


perature, but results from the decomposition of 
austenite during cooling from the tempering tem- 
perature. The rate of tempering of martensite is 
not affected by the addition of moderate amounts 
of special elements. Austenits tempers more slowly, 
and its rate of tem g is considerably reduced by 
addition of elements.—N. K. Adam and 
G. Jessop: Note on the spreading of solids on water 
surfaces. Cary and Rideal’s o tions on the 
spreading of myristic acid on water have been con- 
tinued down to very low compressions. A small 
pressure, that of the “ gaseous” state of the film, 
18 set up immediately the crystal touches the surface, 
and the “two-dimensional vapour pressure” very 
soon afterwards. 


Royal Microscopical Society, December 16,—F. I. G, 
Rawlins: The theory of dimensions in microscopy. 
The fundamental quantities of interest to the micro- 
scopist, such as the power of a lens, curvature, 
numerical aperture, resolution, convergence, are con- 
sidered from a dimensional point of view. A number 
of magnitudes in common use for interference work 
are discussed dimensionally, and the importance of 


-the inclusion of the appropriate constants of propor- 
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Homey when dealing with geometrical properties is 


EDINBURGH. 


Royal Society, January 11.—A. Anstruther Lawson : 
The origin of endemism. The vast continental, insular 
flora of Australia, with 70 per cent. of its species and 

o per cent. of its genera endemic, is perhaps the most 

-vourable of all fields for the study of endemism. From 
a study of their habits, habitat, foliage, variability, 
great profusion of flowers, sterility of flowers, and low 
percentage of seed set of the main endemic types, 
which is so renin a a monty at least the 
Majority are hybri ybridisation seems to occur 
in e okie flora wherever ible, and the 

bilities are quite general. e endemic flora 

ad its origin as hybrid mutations derived ‘in the first 
lace from non-endemic types. Hybrid mutations— 
ollowed by natural selection—has been the main 
determining factor and influence im the evolution of 


the A ian flora. Such conclusions are directly 
op to the theory of De Vries and to the Morgan 
in America. . Gordon Harrower: A study of 


Ho-kien and Tamil skulls. The Ho-kien, native of the 
Chinese province of Foo-ken, differs in certain particu- 
lars from that of the northern Chinese, and re tsa 
more or less pure strain of the indigenous Mongolian 
type which preceded the Chinese in south-eastern 
Asia. Comparisons reveal certain affinities with one 
type of Tibetan skull—a point of interest in connexion 
with the question of ongins. The sample of Tamil 
skulls collected represents one group of the indigenous 
Dravidians of southern India. The skull is relatively 
long and narrow, and is high; the face is low and 
relatively broad, and the nasal aperture is only 
moderately broad in proportion to tho ight. The 
skul differa in several particulars from European 
skulls of the same clase, notably in the smaller ex- 
pansion of the occiput ; it shows no admixture with 
the intrusive element.—D. A. Fairweather : 
Electrosynthesis in the series of normal dibasic acids. 
Three new acids of this series have been thesised 
Bby Crom Brown and Walker’s el thetic method, 
moamely, those with 20, 24 and 28 methylene groups.— 
aC. C. Miller: The slow oxidation of phosphorus 
Mtrioxide Pt. i. The action of water vapour on phos- 
«horus trioxide. The oxidation of phosphorus 
stioxide to pentoxide by oxygen at low temperatures 
%25°) is accompanied by lummmescence, and only 
vakea place in the presence of water vapour, the 
wessure of which need only be very low. In the 
absence of o it was found that at 25°, under 
ærtain conditions, comparatively uantities of 
~aseous and liquid phosphuretted were 
woduced, which may play a part in the oxidation 
shen oxygen is present.—E. T. Copson: Partial 
WUfferential equations and the calculus of variations. 
the conditions under which a linear partial differential 
quation of the second order may be oo 
onulling the variation of an integral are d . 
‘he self-adjoint equation is shown td be a particular 
ase. Systems of equations are also discussed. 


i 


Roms 


Royal Academy of the Lincei, November 15.—T. 
evl-Civita; Gravitational movements in one dimen-, 
on.—G, Armellini: Theory of the flying shadows in 
dlar eclipses. The shadow bands moving in front of, 

ead el to, the lunar shadow during total solar 
slipses are ed as an ordinary diffraction 
Mbhenomenon.—F. Zambonini and G. Carobbi : Double 
«phates of rare earth and alkali metals (iv.). 
‘ouble sulphates of neodymium and sodium. m- 


yunds containing Nd,(SO,),, Na,SO,, and H,O in the ` 
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respective molecular portions 1:14:23, 4:5:8, 
3:4:6, and ee ve been obtained as pale 
violet-red crystals.—F. Zambonini and R. G. Levi: 
Isomorphism of molybdates of the rare earth metals 
with those of calcium, strontium, banum, and lead (iv.). 
Structure of the molybdates of lanthanum, cenum, 
praseodymium, neodymium, and samanum.—L. Sab- 
batani: Pharmacological action of iron with double: 
and complex salts.—S. Franchi: Geological A A hap pe 
in the Franco-Italian Alps.—L. A. Herrera: tation 
of cell-division and s ination by means of 
calcium fluosilicate. . Tixzoni, E. Centanni, and G. 
De Angelis : Modifications produced by radium in the 
substance of the cancer tumour of the young rat, and 
its transformation into a curative vaccine——W. 
Blaschke : Cyclic systems of curves on a surface. 
Antonio Signorini : A theorem of existence and singu- 
larity ın the statics of materials exhibiting low resist- 
ance to tension.—Bruno Finzi: Potential laminary 
liquid motions on developable surfaces.—Rita Bru- 
netti: Relative magnitude of atoms and ions.—A. 
Pontremoli : A characteristic expermment in electnc 
or magnetic double refraction—G. R. Levi: The 
varieties of thorium oxide and their catalytic action in 
the dehydration of alcohol. The so-called meta-oxide 
of thorium is ine and identical with the normal 
oxide, whereas the thorium hydroxide usually obtained 
is amorphous and unde transformation into an 
amorphous oxide stable at temperatures higher than 
300°. The catalytic influence of the oxde on the 
debydration of alcohol is not affected by its crystalline 
or amorphous character.—Raoul Poggi : Some deriva- 
tives of toluene-——C. Sandonnini: Actions in the 
presence of carbon.—Paolo Principi : Observations on 
the geology of the u and middle valleys of Savio. 
—Beatrice Torelli: The significance of heterochromo- 
somes.—Umberto D'Ancona : Influence of salt solu- 
tions on the resistance of young eels to fasting Remo 
Grandori: Studies on the blastokinems of insects. 


Wasxuineton, D.C. 


National Academy of Sciences (Proc., Vol. 11, 
No. 12, December 1925)—George H. Shull: The 
third linkage up in Œnothera. A mutation 
called “ old-gold ” (vetawrea) found in Œ. Lamarchtana 
1s the first vered factor of a third linkage oup. 
Another factor of the same group, “ double wers 
caHed mutant supplena), is now announced.—Horace 

. Feldman: Fertility of the rat, Mus norvegicus. 
Fertility in the Norway rat is generally dependent 
on the vigour of the female. The size of litter 
increases to a maximum at the age of 150-179 days 
and decreases afterwards to a minimum, due ap- 
parean to the decrease of general vigour with a 

b increased thé frequency of still- births. 
Seasonal fluctuations occurred: litters showed an 
average maximum (7-3 young) ın June, decreasing to a 
low t (5:2 young) in October and increasing again 
in November and December.—T: Yerkes Thomas: 
Invariants of-relative quadratic differential forms.— 
R L. Wilder: A property which eharacterises con- 
tinuous curves. A continuous curve 1s a bounded 
continuum connected tm Aleinem, and such curves 
are characterised by being “ normally connected.’”’—~ 
Carl Barus: Telephonic coupling of acoustic and 
electrical oscillations eviden by the pinhole probe. 
— J. C. Slater: Interpretation of the ie and 

ium Pauli has suggested that the double 
levels in atoms ha one valence eleétron have some 
connexion with a duality in the quantum laws. This 
would lead to resemblances between the s of 
i a and helium and those of the is and 

ine earths ao saved Evidence of this is 
adduced.—J. G. nans: Radiation emitted by 
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optically | excited zinc vapour. Zinc vapour in a 
quartz “resonance” tube was illuminated by a 
water-cooled zinc arc maintained in a quartz tube. 
Thirteen lines were detected in the spectrum observed 
and accounted for; in addition, four bands appear 
which are morp intense relative to the lines in the 
optically excited radiation than in that from the 
xne arc. Mercury as an impurity in the zinc vapour 
ves evidence of “im fluorescence.”’—Emest 
errttt: ° On contact rectification by metallic 
germanium. | g properties were observed, 
the contact being stable, and behaviour at different 
points fairly uniform. Making contact with bismuth 
gives anomalous results. Platinum was also used 
and the temperature raised. The reaistance of the 
contact becomes much smaller, and at 220°C. it 
was the same in both directions through the contact. 
On cooling, the resistance remained greater than it 
was before heating, due apparently to a y 
resistant film of oxide—Henry Fairfield Osborn: 
The origin of species (li.). Further detailed state- 
ments are made on some of the nine bio-mechanical 
‘principles of adaptation enunciated in an earlier 
paper (NATURE, June 13, 1925, p. 925, and June 20, 
1925, P: g61).— ond Pearl: Vital statistics of 
the National -Academy of Sciences, (i) Age at 
election, The origi membership was of high 
average age; of the 48 charter members, only 
were less than 38 years old. During the peri 
1864-83, the mean age at election was 44°47 years; 
for 1884-1904, it increased to 46-54 years; and for 
1905-1924, another four years were added. Of the 
213 elected during this last penod, only 8 were less 
than 38 years old. These show the same 
tendency as the statistics of the Royal Society. 
Elections of young men. 43 persons, including 
2 charter members, were leas than 37 years old at 
election. Of these, 30 worked at the physical and 


1z at the biological sciences. The youngest man 
elected was the astronomer, E. C. Deke (26-8 
ineer, Fairman 


yea); and the next youngest, the 
o 


ger, charter member (29:3 years). (aii.) Mortality. 


At 40 years of age, members of the Academy have a - 


mean after lifetime more than five gfeater than 
that of urban white males of the Cited States, and 
some increased tion is maintained up to the 
age of 85 years. might be expected, since they 
belong to the occupational groups giving superior 
risks from the life Tneaiance viewpoint. (iv.) The 
present limitation to total membership and other 
matters. With living membership of 221, 15 
elections, and an av e of 8 deaths annually, the 
Academy will reach its limit of 250 members in 1929; 
thereafter, the mortality will allow of the election 
of 6 to 8 members a year. The present mean age 
of members is 60:74+0:47 years; their mean dura- 
tion of service is 12:17+0-48 years, and that of 
members who have died was 19:5740:'60 years.— 
Marston Taylor Bogert and Hugh Blake Corbitt: 
Researches on thiazoles (x). The thesis of some 
2-phenyl-benzothiarole arsonic acids. com- 
pounds are impOrtant therapeutically, for one of 
them has a ter action on Tr. equiperdum and 
ter toxicity for white rats than the gpieey a i 

beneene compound, but there was no evidence o 

any effect on the nervous system such as is frequentl 

caused by penta-valent arsenic compounds.—S. C. 
Lind: The origin of terrestrial helium and its associa- 
tion with othgr gases. Helium ıs very generally 
distributed in natural gases, but in widely different 
concentrations (maximum nearly 4 per cent.). It 1s 
not confined to limited geological horizons, suggest- 
ing that its occurrence in quantity is due to preven- 
tion of leakage by a gas-seal, such as a capping of 
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(u) 


shale contmming clay. A radioactivo ee is 
favoured. It is always found with high ugh’ 
variable ee content, possibly due to the action 
of the ini a-particle producing nitrogen and 
helium pmnoitaasously; fřom some nitrogen compound 


` in the parent min 
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RoraL Socuerr 8.—H, P. Shapland: The Deooration of 
Furniture (Cantor ect) (8 


184 ° NATURE [JANUARY 30, 1926 -- 
Soomrr or Cmi Dourrer (London Section Painan or Rora ArreoxwowioaL Socurrr Mea Discusion —R. 

Mochanioal! Engineers), ap 8&.—-F. H, Carr : Tho (e Obamu ta Oldham and Prot Turner: ners Tos Dopin ot Ban VEET 

far Industry. to Distribution of Intensity on E, tf Gilbert Walker m 


BOTAL Leettrvre or Barun Axomrrrors, at 8.90.—Preodental Address 


to Students, 
RoraL Soarrr o Mamona 1a] Hren at 9.80,—-Dr. F. J. 
y Days of Asropautes, 


Poynton: The Part taken ty Decora tae 


° TUESDAY, Feaxviny 1. 


iurmuL CoLa Osnnnoa, Sooner (jointiy with of 
Bcisnce Natural History Society and Col Gt aeons ags or 
and Mathemshital D tek oe Ool matrong: Obemucal 


Pop 
RoraL or Gamar Beram, at 5,15.—Dr. B. K. Bisel: 


Burface Astaon (1). 
GeoLocicaL amp Mimo Boormry (ab the en 
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The Status of the Naval Engineer. 


N November 20, 1925, the Admiralty issued a 
Fleet Order which, while tg some extent 
affecting all branches of the Navy, has raised serious 
questions regarding the future status of the officers of 
the engineering ‘branch. Hitherto there have been 
five branches in the service, but this order brought 
into being thirteen separate categories. Some of 
these, however, such as the dental branch, the school- 
master branch, and the wardmaster branch, are but 
small sections of the personnel. The branch principally 
affected is the engineering branch, and the situation 
created by the order was felt to be so adverse to the 
best interests of the service that Lord Weir, Sir Charles 
Parsons, Sir John Thornycroft, and Sir Archibald 
Ross jointly addressed a letter to the press on the 
subject. This letter has been followed by other 
communications and articles, and on January 14 a 
deputation representing the Institutions of Civil 
Engineers, Mechanical Engineers, Naval Architects, 
and Electrical Engineers, and also the North-East 
Coast Institution of Engineers and Shipbuilders, 
waited upon the First Lord of the Admiralty (the 
Right Hon. W. C. Bridgeman) to place their views 
before him. So far no account of this deputation has 
been made public, but we can scarcely think that 
representations made by such a responsible body will 
be disregarded. 

There have been engineers in the Navy now for 
more than a hundred years, and in the struggle of the 
engineer officers for adequate recognition there have 
been many memoranda, petitions, and deputations, 
but never before have the four founder engineering 
institutions taken so notable a step as that referred to, 
and their action can be taken as significant of the 
importance of the questions raised. It is therefore 
only right that the maim points at issue should be made 
as clear as possible, so that whatever the results of 
the deputation, the whole position may be judged 
impartially. 

It may, however, be said that no reasoned opinion 
on the engineering question can be formed without a 
knowledge of the past, and thus a few brief historical 
notes will be of use. Steam vessels appeared in the 
Navy so long ago as 1820. At first they were small 
dispatch vessels, and the engineers were mechanics 
of little or no education. By 1837 the steam frigate 
had been evolved, engines had become largey, and the 
engineers were given warrant rank. „With the coming 
of the screw and its adoption in the old line-of- 
battleships, the steam department grew apace, and 
in 1847 engineer officers were raised to an equality 
with the masters and assistant masters who then 
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comprised the navigating branch. Even at that time 
there was a scheme for training boys for naval engin- 
eering duties, but this did not amount to much, 
and when the Crimean War was in progress, recruits 
had to be sought for over a wide area. By the ’sixties 
the boys had become engineer students, who were 
taught in, the Dockyard Schools, and some of these 
passed to the Royal School of Naval Architecture 
and Marine Engineering at South Kensington. The 
officers so trained were the best marine engmeers of 
the day, but when they entered the service they found 
themselves subjected to all sorts of disabilities 
as to pay, half-pay, promotion, retirement, accom- 
modation, and relative rank. It is not surprising to 
know that these unsatisfactory conditions led to great 
discontent. ` f 

A new and promising chapter was opened in 1875 
with the appointment of a committee of three executive 
officers and two engineer officers, Admiral Cooper 
Key being chairman, to report on the best method of 
staffing the engine-rooms of the Fleet. That com- 
mittee was one of the ablest which ever investigated the 
matter. The members went into the question thoroughly 
and made valuable recommendations, many of which 
were adopted. But the most vital recommendation, 
that engineer officers should in the future belong to 
the military branch and not to the civil branch, but 
not to succeed to command, was shelved; and in the 
failure to adopt that salutary reform is to be found 
the cause of most of the agitation and dissatisfaction 
which disturbed the domestic peace of the Navy for 
more than a quarter of a century, and have again been 
revived by the recent order. 

One of the outcomes of the Cooper Key Committee 
was the opening of, first, H.M.S. Marlborough, and then 
of Keyham College, as training schools for engineers. 
Though the latter was starved financially, it had a fme 
record of success as a technical college, and nearly all 
the engineer officers who held responsible positions 
at the Admiralty, in the dockyards, and in the Fleet 
during the War were men who had passed through its 
portals. 

As it was in the ’sixties and ‘seventies, so it was 
in the ’eighties and the ’nineties. Ships’ ’ machinery 
grew more and more complex, the engineer officers’ 
duties were increased by the addition of new types of 
machinery, but for all that the Admiralty refused to 
recognise the engineer as a combatant, and, however 
absurd it may seem, the officers concerned with the 
upkeep and running of such vessels as the Terrible 
and Powerful were of civilian status. 

Through this and other causes the competition for 
entry into Keyham College, which should have been 
keen, became almost negligible, and the avenues of 
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entry into the engineering branch had to be thrown 
open wider and wider while the standard Of attain- 
ments of the candidates became lower. In spite of 
this, the numbers forthcoming were insufficient and ' 
the staffing of the engine-rooms at the end of last 
century became so difficult as to constitute a national 
danger. ~ i 

This was the position when, through the initiative 

of the late Mr. D. B. Morison, the engineering institu- 
tions of the north took up the question of reform and 
focussed public attention upon it. Papers were read 
at Newcastle, Glasgow, and elsewhere, and in Igor a 
deputation representing the shipbuilding and engineer- 
ing world was received by the Admiralty. 
. The result of this propaganda, together with the 
difficulties of the authorities in obtaining engineers, was 
somewhat unexpected. At the end of the year 1902 
the Navy was startled with the oft-quoted Selborne 
Memorandum. Issued by the First Lord, this was 
really the work of the late Lord Fisher. By that 
memorandum, the entry, training, and careers of naval 
officers were reformed from top to bottom. Deck 
officers, engine-room officers, and marine officers were 
to be entered together, trained together, serve together, 
and their duties were to be interchangeable. In the 
words of the memorandum, every naval officer was to 
be “a seaman, a gunner, a soldier, an engineer, and 
a man of science.” That scheme, it may be remarked, 
never had any considerable body of engineering 
opinion behind it, and many engineers declared it to 
be impracticable, as experience has indeed shown it 
to be. 

While, however, the Selborne plan of naval training 
has bad to be modified almost out of recognition, it 
had two excellent features, common entry and equality 
of status, and these were its chief legacies. The 
commanders (E.), the lieutenants (E.) who have passedimi 
through Dartmouth, were all, until November last, 
executive officers like lieutenants (G.), (T.), and (N.a. 
who have specialised in gunnery, torpedo, and naviga- 
tion. They had the same commission, they wore the 
same uniform, but by becoming engineers had forfeiteciua 
the right to command. They in fact represented the 
engineer as suggested by Admiral Cooper Key in 1876» 
as belonging to the military branch, not the civil 
branch, but they were not to be allowed to succeed t+ 


“command: 


It may be asked, What became of the older engineer 
officers who were already in the Navy when the 
Selborne scheme was introduced? What differenc 
did the new plans make to them? Practically none 
It is true they were given semi-military titles such. 
as engineer commander and engineer lieutenant, br 
they remained members of a civilian branch. Th 
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engineer officers who fought in the Bight of Heligoland, 
who lost-their lives at Coronel, and those who drove 
the Inflexible and Invincible into action at the Falk- 
lands, all fought as civilian officers. 

The removal of this anomaly was the result of war. 


At the end of r9z4 the Admiralty made all engineer 


officers part of the military branch, and thus for the 
first time recognised their importance. Many were 
the tributes paid to the engineering branch during the 
War, and when military status was conferred, Lord 
Fisher telegraphed to Mr. Morison: “The unapproached 
efficiency of our engineers in the Navy merited this 
tardy recognition of their all-important part in the 
present splendid fighting condition of our whole fleet, 
and this has been combined with an unswerving 
loyalty to a changing system which they one and all 
recognised to be for the public benefit and the good of 
the Navy.” The effect of the new order was felt 
right throughout the service. The engineer officers 
were proud of the distinction conferred upon them, 
and it has been their aim ever since to uphold the 
highest traditions of the branch to which they were 

It will be seen that the position attained by the 
naval -engineer has only been gained through a long 
process of evolution. But to-day he unfortunately 
stands shorn of the military status so tardily given. 
The Fleet Order of November, by a stroke of the pen, 
abolishes the military branch and creates a new 
executive branch from which all engineer officers are 
excluded. Is it any wonder that parents of young 
officers, officers themselves throughout the Fleet, and 
the engineering profession generally, regard the action 
of the Admiralty as a grave breach of faith? To 
criticism, the reply is made that the executive officers 
might equally complain that with the abolition of the 
military branch they have been deprived of military 
status. Such a reply is altogether untenable. In a 
fighting service there must always be a military 
branch. You may call it by another name but you 
cannot get rid of it, and to-day the new executive 
branch stands in the place of the old military branch 
while the engineer officers are practically.reduced to 

After all these years, it is indeed high time that 
the entry, the training, the status, and the appoint- 
ment of engineers should be placed upon a sound 
and permanent basis, and Mr. Bridgeman can do 
the Navy no higher’ service than by removing 
these things from the realm of uncertainty, and thus 
preventing the recurrence of the deplorable con- 
troversies which have marked the progress of the 
naval engineer in the past. The first step, however, 
is the restoration of military status. 
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Steel and the -Nation. 


Metallurgy and its Influence on Modern Progress : with 
a Survey of Education and Research. By Sir Robert 
A. Hadfield. Pp. xvi+388+71 plates. (London: 
Chapman and Hall, Ltd., 1925.) 25s. net. 

HE author of this handsome volume has played 
an active part in the metallurgical world, as 
the head of a famous firm of manufacturers, as an 
inventor and investigator, and as the president of 
several technical societies. He has received many 
public honours, and bas been prominent in the life of 
his city and of the industrial community. Above all, 
he is personally acquainted with most of the leaders 
of industry, of physical science, and of education in 
this and several other countries, and has kept in close 
touch with related movements, so that he brings to 
the task of writing a book on metallurgy an exception- 
ally wide range of experience. From time to time, 
in presidential and other public addresses, he has 
reviewed the progress of science and invention, the 
scope and objects of education, and similar subjects, 
and it is the material of those addresses, expanded and 
supplemented by other matter, which has been recast 
into the form of the present volume, which is well and 
lavishly illustrated. 

The work is not easily classified, being in part a 
history of metallurgical and -engineering industries 
and of the sciences on which they are based, in part a 
detailed account of the nature and properties of certain 
selected systems of alloys, and in part a review of the 
place of science in the community and of the forms 
of education best suited to a nation which depends on 
manufactures for its existence. The metallurgy con- 
sidered is that of steel, the non-ferrous metals being 
ignored. The author has written of those things 
in which he is himself interested, and has made no 
attempt to construct a systematic treatise. 

After a preliminary sketch of the history of the 
subject, the influence of carbon on iron is considered, 
leading up to an account of the development of alloy 
steels. Next follows a description of the two alloys 
with which the name of Hadfield is chiefly connected, 
the remarkable manganese steel which was the first 
of the alloy steels to be investigated thoroughly and 
still remains unique in its curious combihation of 
toughness and resistance to wear, and the silicon iron 
which is now in general use for electrical transformers, 
having a high permeability with a high resistance. 
The history of these two inventions and of their gradual 
adoption by the industries is told "at length in an 
interesting fashion, with many personal reminiscences 
of the men who were associated with the work. The 
story is most instructive in regard to the importance 
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of research for industry. Other steels are dealt with 
more briefly, this section containing an account of 
armour - piercing projectiles, treated in a popular 
manner, with comparisons with other moving masses 
in regard to tht energy content. Some striking facts 
concerning ‘steel castings are also included. 

Another, section of the book is devoted to the subject 
of fuel economy, and contains some more technical 
matter in the form of curves and calculations intended 
to assist the metallurgist in the efficient design and 
use of furnaces. Stress is laid on the importance of 
correct design, and on the value of scientific investiga- 
tions into the flow of gases in that connexion, the 
pioneer work of Groume-Grjimailo being corrected by 
the calculations of later workers. The-name of Wheeler 
has been overlooked in this review of fuel economy, 
although his contributions to the subject are among 
the most important. 

The last portion, dealing with the facilities for 
technical education and research, is perhaps the least 
satisfactory, being a collection of paragraphs of very 
` unequal importance, and so failing to produce the right 
effect of perspective. It is largely devoted to an 
account of the leading technical and professional 
societies, beginning with the Royal Society, and as 
such is of considerable interest, being supplemented 
by. biographical notes on the men who have been 
chiefly responsible for their growth, but there is only 4 
brief mention of the institutions for the training of 
metallurgical students, giving an inadequate survey 
of the facts on a matter which might be expected to 
receive full attention in such a work. ‘In describing 
institutions specially designed for research in metallurgy, 
a detailed list of the apparatus included in the equip- 
ment of the Japanese Institute at Sendai is given, 
without mention of the fact that equally if not more 
important installations are to be found elsewhere, as, 
for example, in the National Physical Laboratory, 
the University in the author’s own town of Sheffield, 
and the Bureau of Standards at Washington, whilst 
other great laboratories, such as the Metallographic 
Institute of Stockholm and the Kaiser-Wilhelm Insti- 
tute at Düsseldorf, produce work of probably equal 
importance. The omission of the last-mentioned re- 
minds one that theauthor, in his effort to show that the 
value of German research in chemistry and the allied 
sciences has been overrated, almost completely ignores 
Germany, Wedding and Ledebur being practically the 
only German metallurgists whose work is mentioned. 

Whilst It is legitimate and useful to direct attention 
to the originality and sound character’ of English 
and French research, and to the remarkable industry 
‘of the Japanese workers, the effect of such a presenta- 
tion.is.to ‘produce. a wrong impression, and students 
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of metallurgy at the present day for the most part 
acknowledge gratefully the value of German research. 
The great advances in the study of high temperatures 
due to the labours of the staff of the Geophysical 
Laboratory of Washington also -deserve recognition. 
Should the author-have occasion to revise his work, 
this defect could easily be remedied, as the information 
is readily accessible. The ‘lists of distinguished in- 
vestigators which appear m various parts of the book 
appear to have been drawn up somewhat at haphazard, 
and some omissions. are- certainly quite accidental. 
Thus, on p. 16, the names of Newlands and Lothar 
Meyer are omitted from the list of workers on the 
classification of the elements, whilst lower, under radio- 
activity, the name of Curie appears without any 
indication that it covers two investigators. On p. 174, 
the preparation of the early high-speed tool steels is. 
attributed to Maunsell White alone, Taylor not being 


mentioned, whilst on p..292 Ramsay alone is referred 


to in an account of the discovery of argon, Lord 
Rayleigh being omitted. Such slips are clearly -acci- 
dental, and might have been remedied during the 
reading of the proofs. 1 ie 

The authors enthusiasm for his subject, and his 
‘conviction of the value of research, are obvious through- 
out. As an appendix, he includes a verse translation 
by L. P. Sidney of an eighteenth-century Latin poem, 
“ Ferrum,” by a French Jesuit named de la Sante, 


‘containing much curious metallurgical information. 


The poem Was translated into French by Floris Osmond, 
but has not hitherto appeared in English. - 

All who are interested in the future of industry 
should read this book, since the history of alloy steels 
is typical of modern progress in manufacture, and its 
lessons have a much wider application than might be 
supposed from its specialised character. 





Medicine in the Middle Ages. 

(x) History of Medicine. (Oxford Medical Publications.) 
By Prof. Dr. Max Neuburger. Translated by Ernest 
Playfair. In two vols. Vol. a. Part I. Pp. viii 
+135. (London: Oxford University Press, 1925.) 
4s. 6d. net. 

(a) The Evolution of Anatomy: a Short History of 
Anatomical and Physiological Discovery to Harvey ; 
being the Substance of the Fitspatrich Lectures delivered 
at the Royal College of Physicians of London in the Y ears 
1923 and 1924. By Dr. Charles Singer. Pp. xi+ 
210+22 plates. (London: Kegan Pauland Co.,Ltd., 
1925.) 12s. 6d. net. : 

(x) E-have had to wait a long time for the 

second -jnstalment of Prof. Neuburger’s 

“ History of Medicine ” ; but it is well worth waiting 
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for. 
that he gives us now, it covers the most interesting and 
romantic phase of the history, a period that few writers 
could have interpreted with such. competence and 
recognised authority. 

In particular, Prof. TETEE literary skil gives 
the book its distinctive character, His lucidity and 
sense of style make his writing a pleasure to read, and 
Dr. Playfair has happily transferred these qualities into 
idiomatic’ English. 

“ Western Medicine in the Early Middle Ages is, 
strictly speaking, hardly a subject for the historian of 
science who would present a coherent picture of pro- 
gressive events—at the utmost sidelights can be thrown 
upon medical conditions and literature, in as far as the 
very scanty information at our disposal makes this 
possible. Inad of scientific principles, total stag- 
nation of investigation, practice devoid of any lofty 
outlook, stereo and primitive, these are the char- 
acteristics of this era’s healing art, an art which in its 
manifestations is almost reminiscent of the earliest 
stages of medical evolution. Gloomy as is the impres- 
sion left upon the mind, the close connection of medicine 
with civilisation as a whole and its historic destiny, 
come unmistakably to the fore, and its fate in this 
mournful period is bound up more intimately than 
usual with the spirit of the times.” 

To deal adequately with this difficult problem called 
for the wide and exact scholarship and industry which 
Prof. Neuburger has devoted to his task. He has given 
us a graphic picture.of how Europe gradually emerged 
from its five centuries of lethargy and acquired from 
Arabic sources a second-hand acquaintance with Greek 
medicine. The revival of classical learning completed 
the process of making Europe the heir to the knowledge 
of antiquity and the learning of the Greeks. 

The present instalment of Prof. Neuburger’s book 
deals with the obscure period of the early Middle-Ages, 
the state of medicine in the eleventh and twelfth 
centuries, the coming of Arabic influence into western 
science, and the effects of this upon the development 
of medicine in the thirteenth century and the later 
Middle Ages, elucidating the circumstances in which 
the development of modern scientific methods and the 
reliance upon direct observation and experiment were 
introduced. 

It is difficult to give a summary of this fascinating 
work.: Every one interested in the history of science 
will have to read the whole volume for himself. The 
history contains ample references to authorities, and 
includes an extremely useful historical survey of litera- 
ture. It is full of interesting side-lights on the history 
of civilisation, with which only a man of exceptional 
knowledge and human sympathy could have illuminated 
the history of medicine. We may perhaps be permitted 
to give an illustration of these qualities. Describing the 
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emancipation of science from the shackles of scholasti- 
cism—a process which can be seen happening in the case 
of anthropology in our own day—Neuburger gives this 
graphic picture of Roger Bacon’s unhappy experience 
as a pioneer before the times were ready’for his reforms : 


“Since Albertus Magnus remained without a true 
successor in the domain of natural science, ‘and never 
broke the bonds of the p mode of thought, but 
only succeeded in providing the possibility of a recon- 
ciliation within certain limits between unbiassed obser- 
vation of facts and scholasticism, it cannot be a matter 
of surprise that the premature movement in favour 
of the emancipation of scientific investigation from 
dialectic oppression, on an exact foundation upon a 
basis of ae and experience by the aid of 
mathematics and experiment, should find no support, 
but should be met by Te even by 
embittered enmity. It was the lish Franciscan, 
Roger Bacon, who once more maA this movement, 
a truth-sesker and pioneer of comprehensive knowledge 
and intuitive perception, a thinker of unyielding 
austerity of thought, who paid for his great superiority 
over his age with a lifetime’s martyrdom, but whose 
name can never be erased from the annals of the intel- 
lectual development of mankind so long as the light of 
scientific freedom shall shine.” (P. 58. 

“ Unfortunately the fruitful and almost unique in- 
fluence of this great man, who aimed at a reform of 
science and education, was only too early interrupted. 
Envy and unpopularity which followed on the heels of 
initial admiration and which grew as the result of certain 
utterances of Bacon’s upon the ignorance of eminent 
scholars and upon the immorality of the monks, sus- 
picion which caused his incomprehensible acientific 
researches and superior knowledge to be looked upon as 
devilish arts, culminated eventually in serious charges 
which, though for a while repelled, finally found 
credence ee his superiors, after Bonaventura bad 
succeeded to generalship of the Franciscan order. 
Bacon was taken r 1257 from Oxford to the Hause of 
the Order in Paris, where he had to submit to various 
penalties and was placed under strict supervision, whilst 
from this time onwards he was deprived of freedom to 
commit to writing his ideas and discoveries. A last ray 
of hope penetrated to the investigator thus doomed to 
silence when the newly elected Pope Clement IV., who 
in earlier days had been friendly inclined to hım, in . 
1266 extended tq him in profound secrecy the permission 
to elaborate his views and plans for reform and to 
submit them by way of justification.” (P. 59.) 


(2) In the Fitzpatrick lectures delivered by Dr. Charles 
Singer to the Royal College of Physicians in 1923 and 
1924, the substance of which is now published under the 
title of “ The Evolution of Anatomy,” an interesting 


-sketch is ‘given of the history of anatomy from the 


earliést times. Men of the Upper Palsolithic period 

showed their knowledge of the heart in the cave pictures 

of France and Spain, which seem to indicate that already 

they had formulated theories of the life-giving power 

ofblood. The Egyptians and the Babylonians struggled 
t F I 
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in the dark for many ages before the Greeks got rid of 
the trammels of hieratic obstruction that prevented the 
free development of knowledge and rational methods. 
Dr. Singer’s story really begins with the Greeks and 
follows the histbry throughout the intervening centuries 
until our own William Harvey introduced a new epoch 
in scientific medicine and experimental physiology. 

Dr. Singer’s book is a comprehensive and lucid story 
well adapted for the use of medical students and of the 
-general reader who wants an easily understood account 
of the chequered career of medical science. 

One of the outstanding features of the book is the 
interesting collection of reproductions of ancient ana- 
tomical figures ; in particular, the illustrations from the 
“Epitome” of Vesalius. For the teacher of anatomy 


- who cannot devote much time to the teaching of history 


in the course of his normal work, this book will be par- 
ticularly welcome, as it provides a body of important 
information to which every medical student should have 
easy access. It reveals the age-long struggle that was 
necessary to acquire the knowledge of human structure 
and the facilities for studying practical anatomy with 
complete freedom which the student enjoys to-day. 
Dr. Singer's book should bring these facts home to-him, 
and also impress upon him a feeling of gratitude and 


- Tespect for the men who by their own sacrifices secured 


these liberties. G. ELLIOT SMITE.. 





.The Witch Cult. os 

Witcherdft and the Black Ari: a Book dealing with the 

Psychology and Folklore of the Witches. By J. W. 

Wickwar. Pp. 320. (London: Herbert Jenkins, 
Ltd., 1925.) 8s. 6d. 

NTEREST in the occult is perennial and widespread ; 

but the appeal of the witch is especially strong to 

all those who cherish their little superstitions but do 


` -not take them too seriously. Although real belief in 
. the witch is no doubt dying, it is dying slowly. Re- 


ports of cases in country courts in which witchcraft is 


- involved in some way or another are of sufficient fre- 


quency to show that it still has a strong hold on the 
countryside. Quarrels over bewitched cattle, some- 
times followed by assaults in. which the witch was 
“ scored above the breath,” that is, scratched on the 
forehead, as a protective measure, point to an identity 
of mental attitude in the modern peasant and his an- 


costae as tar Dac ds wescati gon hie reronds of popular 


and primitive belief. 

Mr. Witkwar’s “ Witchcraft and Black Magic ” 
popular account*of witchcraft, in the main historical, 
but written throughout fram the point of view of the 
student of the lore of the folk and the underlying sur- 
vivals of primitive religion and magic. “ Witchcraft,” 
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he says, “ had its real inception in a period of fear, 
wonder and sacrifice common to all primitives.” He 
deals with the belief as it existed in England only, 
excepting for one chapter in which he briefly recounts 
the rise and progress of witcheraft prosecutions on the 
Continent, which resulted in an appalling death roll 
in France, Germany, and northern Italy. Mr. Wickwar 
traces the history of the cult from the third to the 
eighteenth century, when the mania of the sixteenth 
and seventeenth centuries had died down and the atti- 
tude of the more enlightened members of the com- 
munity had become such as is indicated by the change 
in the law relating to witchcraft brought about by the 
Act of George II. in 1735. By this Act the real exist- 
ence of witchcraft ceased to be recognised, and it was 
relegated to the realm of superstition and fraud. Pro- 
secutions for witchcraft were abrogated, and pretence to 
practise witchcraft became the indictable offence. 

The history of the witchcraft belief is extremely 
interesting, but its exact interpretation is by no means 
clear. Miss Murray has suggested that witchcraft was 
a genuine cult, a survival of a primitive ritual practised 
by_the covens—the assembly of twelve witches with 
their leader—and connected with fertility rites. Pagan 
rites certainly survived after the introduction of 
Christianity, as was recognised by St. Augustme 


‘| according to the records of the Venerable Bede, and 


documents of the seventh, eighth and followmg cen- 
turies refer to survivals of pagan ritual which might 
well be the basis of a witchcraft cult. Walter Mapes 
also describes a ceremonial attributed to an heretical 
sect in which the procedure is similar in certain elements 
to a witches’ sabbath. In most of the early cases of 
witchcraft, however, the delinquents are guilty of 
magical -practices rather than witchcraft in the strict 
ritual sense. Such, for example, was the attempt by 
Lady Cobham against the life of Henry VI., and of the 
Duchess of Bedford, who wished Edward IV. to marry 
her daughter. 

When witchcraft became a form of heresy under the 
Bull of Innocent VOI., in 1484, the head and front 
of the offending was not merely the employment of 
magical means to accomplish some end, but the renun- 
ciation of the Church, the voluntary execution of a 
covenant with the devil, and the entry into the com- 
munion of: witches. Mr. Wickwar accounts for the 
difference by holding that in the course of its history 
between the third and the seventeenth centuries the 
character of the belief changed. He accepts the view 
that witchcraft was a really existing cult which haga 
survived from a primitive form, though at a later stage 
he appears at times to write not quite consistently whens- 
dealing with the part played by.the Church in conduct- 
ing the great prosecutions of the fifteenth,. sixteenth, 
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and seventeenth centuries. Granting the survival of a 
great deal of primitive belief in medieval and modern 
times, a careful examination of the character of the 
evidence in the great witch trials makes it difficult to 
accept the survival of a real cult, notwithstanding the 
undoubted fact that belief in its existence had persisted. 
How real was the latter is shown by the literature ex- 
tending from the “ Malleus Maleficarum ” of 1489 to the 
writings of Webster, Glanville, and Hutchinson, when in 
the course of the controversy, belief in witchcraft was 
both a heresy and a test of orthodoxy. This is one 
of the most interesting and instructive chapters in the 
history of religion and literature. 

Mr. Wickwar’s history of the witch touches upon all 
its more important features, including lycanthropy, the 
familiar, the flight of witches, and their-sabbaths. He 
describes the most striking of the cases which came to 
trial in a way which carries the reader with him, while 
he successfully skirts the more repellent features of the 


subject. There are a few slips here and there, probably. 


due to misprints; otherwise Mr. Wickwar’s work is 
commendably accurate. 


The Theory of Measurement. 

The Theory of Measurements. By Dr. Lucius Tuttle 
and Prof. John Satterly. Pp. xii+333. (London: 
Longmans, Green and Co., 1925.) 12s. 6d. net. 

HIS is a text-book for university students taking 
the ordinary course ; its scope is indicated by 
mthe following abbreviated list of chapter headings: 

Weights and measures, significant figures, logarithms, 

“the slide rule, graphic representation, interpolation, 
neasurements and errors, least squares. In their pre- 
face the authors defend and, in our opinion, justify the 
iovel practice of separating the study of the principles 
£ measurement from that of its applications. They 

«re pioneers, and as such deserve our gratitude; but 

sratitude must not prevent e careful scrutiny. 

Our chief criticism is that the title is misleading and 
<odicates a serious fallacy which pervades the book. 
The authors have no theory of measurements. They 

mBhow no sighs of having considered what is common to 

I measurement and what peculiar to special forms of 

t, in what conditions measurement is possible, or 

‘hat accuracy means. Doubtless a thorough inquiry 
ito these matters would be unsuitable for elementary 
tudents ; but it has been justly said that the writer of 
text-book should know more about what he omits 
an about what he includes; we are certain that if 

«te authors had thought more deeply on these fanda- 
iental questions, they would have selected and arrange 

«cir material very differently. - 

In particular, they would not have devoted so large a 
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proportion of their space to errors and adjustments or 
conveyed throughout the impression that these are the 
things that really matter in measurement, They are 
of primary importance in observational sciences, which 
cannot select their material, or in sciehces which can 
hope to attain only statistical laws. In the experi- 
mental sciences, which most concern university students, 
these things are altogether subsidiary. In them the 
criterion of good measurement is not whether it pro- 
vides material suitable for the computer, but whether 
it makes his work ynnecessary. It is far more import- 
ant to the physicist to be able to get a sharp galvano- 
meter spot and know why all electrical magnitudes 
should be referred to resistance than to be able to 
handle least squares and know the relative advantages 
of various expressions of deviation. Rayleigh, a 
master of measurement and quite capable of handling 
the most abstruse analytical methods if he had found 
them valudble, never, we believe, used any method of 
adjustment more complicated than the taking of an 
arithmetic mean. Yet our authors have the hardihood 
-we had almost said impudence—to offer their students 
a set of Rayleigh’s measurements and suggest that they 
“ reject ” some of them by Chauvenet’s criterion. In 
this chapter their full error stands revealed. No wise 
and honest experimenter “rejects” an observation. 
He may reject the record of an observation on the 
ground of clerical error; but a really discrepant 
observation is more valuable than any other. It is 
always an indication of the limits of the method; it 
is often the clue to unexpected avenues of research. 
However, we recognise that our authors are therely 
following an evil tradition, and that their fault here is 
only that they have failed to advance on their pre- 
decessors. But even if their general outlook is accepted, 
their selection and, still more their order, is open to 
criticism. On what grounds, other than historical, 
should all statistics be regarded as “ applications to 
biology ” ? If angles are measured in Chap. iii., why 
should areas be relegated to the last chapter? If 
numerical methods of adjustment are discussed at all, 
surely some method of smoothing other than free-hand 
drawing might be described. If over-estimate of 
accuracy is a danger, surely under-estimate is equally 
serious ; the slide-rule may be “ suffieient for the great 
majority of practical calculations,” but it is certainly 
not for many simple laboratory experiments ; there is 
no instrument the student:is more liable to abuse 
Much more should be said about computation. Few 
students can add; and the most impogtant fact about 
“ physical arithmetic ” to be instilled into them is that 


‘it must be right. Accuracy can be acquired by practice 


alone, but the lack of jt so often leads to a preference of 


‘graphic methods over simple numerical methods, both 
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quicker and more satisfactory, that no space devoted to 
aids and checks would be wasted. Calculating machines 
other than the straight slide-nile are not mentioned, 
and tables are regarded as books to be read rather than 
as instruments to be handled. Lastly nomograms, 
theoretically interesting and practically most useful, are 
dismissed in a short paragraph. 

We hope then that the authors will try again. They 
` have aimed at writing a book that has long been needed, 
and their attempt is the best, because it is (go far as we 
know) the only one in the language. If they can make 
their execution equal to their design, if they will really 
justify their title, they will indeed deserve the thanks 
of all who desire reform in the teaching of physical 
science. Norman R. CAMPBELL. 





Our Bookshelf. 

Technical Education; tts Development and Aims. By 
C. T. Millis. Pp. vii + 183. (London: Edward 
Arnold and Co., 1925.) 6s. net. 

Oxe of the chief lessons we may learn from a study of 

the past is that society is neither “ in rigid repose with 

certain . institutions rooted like oak-trees in the 


centre round which all group themselves as best they.| centre of the earth. 


can,” nor is it in such a fluid state that its institutions 
may ruthlessly be torn down. Roots there are, but 
they are not eternal, and, although they are not to be 
pulled up hastily or thoughtlessly, there are among them 
those which are removable when they no longer fit life’s 


parva gy Area war 
Mr. is’s book—and particularly that part of it 
which reminds us of the debt we owe to the pioneers of 
technical education—makes us realise this very clearly, 
and directs our attention to some of the causes which 
are gradually forcing all concerned with education to 
examine their theories and practices so that education 
shall not be divorced from life. Slowly we begin to 
understand that careers in industry and commerce are 
worthy of as careful preparation as are those in the 
‘ professions.” In secondaty schools the need of 
“ modern ” sides is being felt: enlightened employers, 
recognising the decay of the apprenticeship system, are 
tht the means of producing an intelligent and 
adaptable workman already exist within our system of 
technical education, and would therefore improve and 

extend that system. 
That there is a national urge to examine these 
questions may be seen from ‘the fact that they are 
y recei attention by the Balfour Committee, 
the Board of Edtcation’s Consultative Committee, and 
the recent Committee set up by the Boards of Education 
and Trade. An unofficial committee under the chair- 
manship of the Right Hon. Lord Emmott is also examin- 


ing the relationships between technical education and ` 
er forms of education and industry. In view of these. 


signs of the times, whether one agrees with Mr. Millis’s 
conclusions concerning technical education or not, his 
book is a distinct contribution to the discussion of 
questions which are bound to be much to the fore in 
the coming reconstruction of our ideas both educa- 
tional and industrial. 
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Grundfragen der vergleichenden Tektomsk. Von Prof. 
Dr. H. Stille. . vii+443. (Berlin: Gebrüder 
Borntraeger, 1924.) 22:50 gold marks. 

THe most valuable part of this important work is the 

very full account, occupying some 200 pages, of all the 

epochs of mountain- -building since the close of the pre- 

Cambrian. A very clear picture of the geological 

structure of Europe is brought out, with the 

primeval Europe of the pre-Cambrian shields, and 
continuing through the main tectonic subdivisions 
built up by the successive phases of Caledonian, Her- 
cynian, and Alpine movements. Altogether ‘about 
twenty definite phases are ised. Three of these 
are P S as Caledonian (Ordovician to Lower 

Devonian); five as Variscan or Hercynian (Upper 

Devonian to Permo-Triassic), and the rest as Alpine 

(Kimeridgian to recent). The broad periodicity 

often referred to in text-books clearly cannot be 

accepted except for limited areas. Dr. Stille continues 
to hold the view that earth-movements are mainly 
due to the contraction of the outer crust, a theory 
that is at present subject to very severe criticism from 
various sources. But although the author says nothing 
of the possibility of expansion, and little about iso- 
stasy, he maintains, in opposition toSuess, that upwarde 
movements have occurred not only relatively to 
downward movements, but also with reference to the 

It is a great pity that the details 

of igneous activity have not been included with those 

of earth-movements. The task of compiling all the 
information must have been a heavy one, but a littl 

more work would have sufficed to make the book e 

storehouse of petrological data of the utmost value. A: 

it is, we are indebted to Dr. Stille for the most complete 

account that has yet appeared of the earth-movement 
of Paleozoic and later times. 


Electric Vehicles. By Charles W. Marshall. Pp. xb. 
+96 +25 plates. ndon: Chapman and Hall, Ltd. 
1925.) 9s. 6d. net. 

Tu class of electric vehicle which has proved mos 

successful in Britain up to the present time is th 

lorry of from 1 ton to § tons capacity. The autho 
has had extensive experience of the working of electr» 


5 battery vehicles belonging to the Glasgow Corporatior 


and he quotes test figures which are very interestip 
and instructive. He compares the cost for electri 
petrol, and steam motors and shows that the electri 
‘vehicle is cheapest to run, provided that the los 
capacity lie between 2 and 5 tons. For loads of les 
than 2 tons, the petrol vehicle is the most economics 
But electric vehicles are preferable in every way t 
horse-drawn vehicles. The average consumption » 
energy for a ten-mile run is generally about a uni 
„It is rightly pointed out’ that electric vehicle builde 
are greatly handicapped in their endeavours to indu- 
private firms to use electric vehicles by the fact thi 
most electricity authorities have no vehicles of tk 
type themselves. It would pay the municipal electr 
authorities if all the city work at present being doi 

horses were done by electric vehicles. For eae» 
horse displaced @ night load on their station of abo 
one kilowatt for seven hours would be obtaine 
Valuable data are given which should enable engines 
to come to a decision. 
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g f December 12, 192 861), for this value is identical 
Letters to the Editor. with his. It will Peete that this value is thirty 


(The Editor does not hold himself responsible for 
pier ted expressed by his correspondents. Hines 
can he undertake to return, mor to corr 
the writers of, rejected stannscripts intended g 
this or any other part of NATURE. No notice ts 
taken of anonymous communications. | 


Radiation arising from the Mutual Annihilation 
of Protons and Electrons. 


Tue recent work of Milhkan (Sctence, 62, 444, 1925) 
has added to our list of radiations, some of far shorter 
wave-length than any hitherto discovered. By ex- 
trapolation of A. H. Compton’s formula for absorp- 
tion (Phys. Rev., 21, 483, 1923), it has been estimated 
that these new rays have a pae of a 
between o-ooo4 and o 
analogous formula developed Ta dene (P. ae 
22, 233, 1923) been used, the values Lait have 
been between 0-0022 and 0-0029) It is suggested in 
Miullikan’s article that “ the computed nencies of 
these rays also correspond closely to the energy 
involved in the mmple capture of an electron by a 
positive nucleus.” 

It seems worth while looking into the possible ways 
in which the capture of an electron by a proton can 
be effected, and considering how it can be done with 
the minimum sacrifice of what are usually considered 
to be basic principles. In attempting to speculate 
on the ori of extremely high frequency radiation 
according to the line of thought indicated, it may be 
well to set down what principles we should endeavour 
to retain. These are: 


a) Conservation of energy. 
i Conservation of momentum. 
Conservation of 
Reversibility of process considered. 
6) Velocities never to exceed the velocity of light. 


(a), » (c), and (e) need no comment. As to (d), a 
word of explanation may be n From con- 
siderations involved in the discussion of Klein and 
Roeseland’s “collisions of the second kind” and 
peg in Einstein’s derivation of Planck’s formula, 

particularly from the work of R. H. Fowler and 
E. A. Milne on the equilibrium of 10ns, atoms, excited 
atoms, and radiation, ıt has appeared necessary to 
demand that each elemen process involving the 
emisaion or absorption of tation and a change of 
state of the atom, etc., must be individually reversible. 
It seems desirable in the speculations now under 
baii pek to favour the solution in which the 

reven. 18 not too difficult to realise. 

We 8 now consider various ways in which a 
quantum can be produced by the mutual annihilation 
of an greta and a proton ae collision ın which the 
en of the quantum is supplied by the mass energy 
anninfated. eee 


The conservation of energy requires that the energy, 
hr, in the qosan of radiation generated, should be 
equal to combined iene A of the proton and 
electron, Mce? + mc}, and m are ther 
respective masses. 

hy = Mc’ + met. 

If we make no attempt to see that any of the other 
principles enumerated above are satisfied, we can at 
once proceed to calculate the wave-length. Neglecting 
m in comparison with M, we have 


Mi om. =1-3 x10 AU. 
This is apparently what Jeans has done (NATURE, 
NO. 2936, VOL. 117] 


AS =Ie3xio™ 


times less than the mmimum wave-length of the new 
highs requency radiation as estimated by Millikan. 
the foregoing, conservation of momentum is 
ignored completel If we attempt to secure con- 
servation of Bomen, then the momentum of the 
eae must be equal to that of the disappearing 
ectron and proton. Let us assume that, after 
collision, the quantum is moving along the, OX axis, 
and that, before collision (which occurs at the origin), 
the proton and electron ae moving pepe wi 
velocities v, (=f,c) and v, ( =x) and and in ae making 
angles of ¢ and 0 with the If M and m 
be their masses, the caer ay energy requires 
Mc? =h. (1) 
V I~ Te 1- By 
The conservation of momentum requires 


Mai ery eed ©.. (2) 


“/1 — By V I-P c’ i 


gin g = PE. sino. (3) 


On multiplying (2) by c, and Sipag with HA 
it is quite evident that both equations cannot be 
satisfied sumultaneously, since cog 6 and cos ¢ cannot 
exceed unity and £, and f, are necessarily less than 

i There 13 also a great difficulty ın i 
the reverse process, which would evidently require a 
single quantum to disappear spontaneously, without 
apparent cause, and a proton and electron to appear 
in its place. The hare dwergs! of the quantum on 
collision with some object is conceivable, but its 
sudden disappearance at some instant, without any- 
thing to mark that instant as different from any 
other instant, is contrary to our notions of cause and 
effect. 

Lf we consider a three-body collision, between two 
electrons and ome proton, resulting in a quantum and 
one electron, we can find a solution which satisfies a 
the conditons (a) . (s). Let us suppose (as 
special case) the two electrons and the fone to be 
inttially at rest before colimon and the surviving 
electron to go off with a velocity v (=c) after 
collision. The energy and momentum equations are 








mo mcd + Mot = he + 
+m + Mct= t 
` o= — . 

e VI-A 


Solving, we find 





m m 
papua Ctt 


( m 
It 2) 
or, neglecting quantities of the order of m/M, 
hy = 4M!" 
whence a.” 
à=2:6x 10™ cm. =2:6 x 10% ÅU., 
and ‘Pp = 0999998. 
Fee ek he ee eed as O oe 
visualised, for the quantum would apaes only on 
collision with an electron ai (1/2) Me* (n eglectang 
uantities of the order of m/ It is evident 

generation of high frequen ’ ragiation can result 
from a three-body collision without. violating any of 
the principles enumerated abové. (The quantum 
and recoil electron will, of course, travel in opposite 
directions, but there is nothing to determine the 
onentation of the line in space.) 


194+ 

We can generalise this three-body encounter by 
Spong that, before collision, one electron is movin. 
with amy velocity in amy specified direction, with 
T to the direction of motion of the resulting 
quantum. It turns ovt that in this case the quantum 
can have any energy between (1/2) Mc* as a lower limit 
and infinity as an upper limit. A three-body col- 
lision between two protons and ons electron resulting 
in a quantum and one proton will also satisfy all the 





ified eprinciples (a)... (6). In this case, the 
energy and momentum equations are 
i Me* 
Ma + Met + mc! = hy + 
vr 
ont, Mee 
i: E, 1- f? 
Solving, we get j 
hy =} Me (approx.), 
from which . } 
A= 1.7 x to om. = 1:7 x 10 ALU. 


and B=0'6, 

It is very evident, therefore, that a three-body type 
of collision is much more eee than H two- 
bod ee a pocenie eSP on of the origin of 
tholig frequency radiation. 

It has been suggested that formation of the helium 
nucleus from four tons and two electrons will 
give rise to a high frequency quantum. The value 
. of à can be shown to be o-0018 AU. It may 
also be shown that this process will satisfy the con- 
servation of momentum and, moreover, that the 
reverse is easily realised, being merely the 
break-up of a helium nucleus-on the impact of the 
quantum. = 

It is evident that if we consider the possibility 
of collimons involving nuclei of atoms o than 
hydrogen, there is a wider field for further investiga- 
tion and speculation. A, LL. Huaepss. 


G. E. M. Jauncry. 
Washington University, 
St. Louis, U.S.A. 


January 4. 


x 


Three Fundamental Frequencies. 


Ir is possible to equate the quantum and the 
relativity expreasidns for energy, and thus to obtain 
three in and fundamental frequencies, with 
their Seah ing wave-lengths. 

The well-known quantum expression is k», where 
h is Planck’s constant and » the frequency equal to 
ch, where à 18 the wave-length. , 

On the other hand, the relativity form of en 
is mc’, where c is again the velocity of light and m 
is the mass under consideration. 

Wo have then Ay =mc* or hch = mot, 


A 655x107" 
whence = ol 
= 2-18 x r10” jm. 

In the first place, put m=9:0 x 10-™ gm., the masa 
of an electron, and we have \=0-0242 A.U., which 
wotld be the wave-length due to the complete dis- 
a ce of the mass of a slow electron when, 
if ever, itereappears as radiation. 

If, however, sy 18 given the value of the mass of 
the hydrogen atom (164x i0™ gm.), we find A is 
1-33x 10 cm. This is the wavelength of the 
coamic radiation to which Jeans refers (NATURE, 
December 12, 1925, p. 86r), when he contemplates 
the disappearance of the equal charges and of the 
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unequal masses of the proton and electron, and 
their rea; ce as the most penetrating radiation 
of which we have at present any conception. _ 
Finally, we can give to m the value derived from 
the congestion of four h atoms, each with 
atomic weight 1-008, into a single helium atom, 
with 4 as atomic weight. The available mass con- 
vertible into radiation is now 4 x 0-008 x 1 64x r0-™™ 
. OF 0-032 x 1-64 x 10™ gm. This gives the wave- 
ength A a value of o 0004 A.U., or 4x 10 cm. This 
is the wave-len, of the penetrating radiation 
referred to by i as of cosmic origin ın a recent 
contribution to Sciencs (November 20, 1925, P. 445). 
To sum up— s 


-Ż leads to three basic wave-lengths, 


Electron, H atom, Ho from H. 


I 
= Thos I 0-032 
A=0-024 A.U., 0000013 A.U., 0-0004 A.U., 
where m is reased in terms of the mass of a H 
atom 1-64 x ro™ gm., and A.U. denotes the m 
unit or 10" cm. The reversals of such orma- 
tions, when each radiation changes into its corre- 
spon mass, are readily conceived and may indeed 
occur in Nature under conditions at present unknown, 
for indeed such changes are not yet within our 


Sears - M. Home. 
cGill University, Montreal, 
January 5. 





New Mutations in Gammarus choyreuxi, Sexton. 


Srncz the publication of the account of the first 
mutations in Gammarus chevreuxi (Journ. Mar. Biol. 
Assoc., vol. 11, No. 3, 1917) a number of new muta- 
tions have appeared. of these, like the first, 
are connected with the eye, particularly with it 
colour and shape, but the moet striking of all the 
new d a change in the colour of the body. 

In the normal G. cheoreust the body is pale green 
in colour with two t red patches on each of 
the pleon-segments, and bars of brown pigment on 
the antennm. The fully adult female looks much 
darker than the male, owing partly to a difference 
in the green colour, bluish in the female, yellowish in 


the male, and y. to the dark green, almost 
blackish, tint of ads which show through the 

t cuticle. 6 , which are dark green 
when first laid, ually e to yellow as the 


then to a deep orange colour just 
the new mutation 


tinge of colour in the body. The show as 
opaque white stripes, and the eggs in the brood 
during the whole od from d tion to 


pon 


onging 

independent black-eyed pairs brought in from the 
wild. In all three stocks, as in the original mutating 
stock, red-syes ree which were receeasive to 
black-eyes. We therefore first’ to ascertain 
whether we were dealing with different’ and distinct 
mutations, or simply with re-appearances of the old 
form. To do this, we cross-mated the red-cyed 
receasives of the four stocks in as many weye as 
possible. Whichever way the mating was e the 
opspring were blach-eyed, thus proving beyond doubt 

the mutations of the new stocks are distinct 
from each other and from the mutations of the 
original stock. The reversionary blacks, as we call 


y transmitted light. 


- \ 
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this F, generation, have been back-crossed to the 
Deer FO Ua, BE well ee ees aver ie and give in 

» 48 would be expected, blacks, and reds of differént 
constitutions. 

Two of the new stocks show some specially interest- 
ing features. In the first we have two distinct kinds 
of red-eyes, one the bright red:eye, with the usual 
brilliant scarlet pigment, and the other a v dark 
‘red, almost b at birth. The tional feature 
of the latter is that the dark red colour kghtens as 
the animal grows older. Sometimes the eye becomes 
a briluant red, in ishable from the bright 
red-eye; at other times the periphery of the eye 
lightens, and the centre remains dark. But however 
great the chee may be in the colour of the eye, the 
constitution the animals remaims unaffected, for 
those which have lost all the dark pigment, and those 
which have retained the most of it, give the same 
Tesults in the o s 

In the second stock referred to, in addition to a 
new red-eye mutation, the white-body mutation 
described above arose, and connected with it, or 
linked to it, new eye-colours appeared, namely, the 
permanent white and the white. The 

es and bodies of both these on hatching are white, 

o eyes are as large as in the normal animals, 
in shape and in the reticulation of white pigment 
between the lenses, also the deep-seated 
retinal cells but ing the coloured pigment usually 
contained in them. albinos of the original 
' stock also had eyes which were white and ing in 
colour, but in their case the absence of colour 
a to be due to the degeneration of the eye, and 

e normal body-colour was unchanged. 

It has proved im le so far to separate the 

ent whites the changeling whites at 

irth with absolute certainty, though sometimes the 

peels especially those -arising from a 

mating of white-eye and coloured-sye, have a more 

creamy tint than those of the permanent whites, a 
tint approaching primrose colour. 

The ent whites never dev any colour 
in the y, the gonads or the eggs, but the eyes 
a to be of at least three kinds : the pure white, 
which- never shows the slightest tinge of colour; the 
flushed white, which has a very faint trace of colour, 
pe Bape ee ie oe tidia in 

centre of eye; and le white, in which 
a pare of dis bre maly tie lower portion. iad 
faint le-llac tint. ` 

The changeling whites arose from a mating of 
white female red male. They are practically 
indistinguishable from the permanent whites on 
hatching, but my develop colour as they grow, 
both in the body and in the „until in the adults 
it is impossible to see any difference between the 
changelings and the n red-e animals; their 
bodies are green, the gonads and eggs dark green, 
and the eyes bright red. - 

We have had more than 25,000 young from this 

consisting of : ` 

(1) Black-eyes, normal body-colour, which, mated 
together, give either (a) all black, (b) black and red, 
or (c) b red and white young. i 

3} Black-eyes, widely. giving black and white, 

3) Red-eyes, normal body, giving either (a) all 
, or (b) red and white ın the proportion of 3: r. 

(4) Changelings, which give ya) red and white in 
the p ion of 3:1 when mated together; (b) 
black, b and red, or black, red and white when 
mated with the different blacks; -and (c) all black 
when mated with recessives from any of the other 

(5) Permanent whites, which give -(a) all white 
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when mated together; (b) black and white when 
mated with blacks carrying red, or with blacks 

red and white; and (c) all black when mated wi 
recessives from any of the other stocks. When, how- 
ever, these permanent whites are mated with reds 
or changelings' of their own stock we get the remark- 
able result that the reciprocal crosses are quite 
different; thus, any red male of thé stock mated 
with a ent white female (white gonads) gives 
all white-eyed young, i f whites and 
AONE but the i cross, white male by 
red female eae dari , Gives either all red 
young xf the f e is pure red, or reds and whites 
rf the red female carries white (the one mating of 
this Innd gave 25 reds and whites). Similarly 
white male by ing female (dark gonads) gives 
half reds and half whites (the actual figures are 131 
reds, 130 whites), whereas the reciprocal cross, 
changelmg male by white female, gives all white-eyed 
young, consisting of whites and ings. 

We propose to reserve any discussion oi the theory 
of these different matings until the results have been 
carried further and the numerical details can be 
published. E. W. SEXTON. 

A R. CLARE. 





Marine Biological Laboratory, 
Plymouth. 


Do we—don’t we—what do we—know ? 


I escare from Wonderland to find myself in a land 
still stricken, where Nature has to be taken in lumps. 
The effect is a little shocking, to one who has been 
preaching the use of The Looking Glass. Reflexion 
at the end of the year, indeed, always, tells me that 
T am a miserable sinner but Nature (December 19), 
im a review article on electrical precipitation, makes 
me out to be a Tobate of a y awful type. 
According to one J. S. G. Thomas, whose acquaintance 
I, unfortunate, do not enjoy, I have dared to “ ques- 
tion Simpson’s theory” of the development of 
electricity in thunder clouds, proposed in 1909. 
Could any crime be more heinous than that of which 
I am declared guilty: that of bringing in hydrone 
in explanation of the thunder storm? Apart from 
the fact,-that I have dared no explanation, it is a 
little difficult to leave the said fair one out, with 
water, water, everywhere. Even in water, the 
fondament does do something, I presume. 

I do unfortunately find m unable, at present, 
to bow To The pagus. soc a stately meteoro- 
logist who says t thunder is made by splitti 
hairs —in the form of rain drope. Followmg my 
friend Paul of Tarsus—overrated n though he 
be and the unfortunate of that threatening 
pest of our society, the metaphysician and psychologist, 
who knows nothing of hydrone and talks only in 
terms of thinks—I do but suggest that it were well 
to prove Saa Oa thesis and only hold fast that 
which 1s good. No doubt, I am unduly obsessed (as 
Mr. Wells would say) by or at or with notions derived 
from the toyings of one Faraday, perhaps an out- 
of-date philosopher, with a h ectric machine 
devised by a northern namesake of mine. 

I am well aware, that the doctrine—" theory ” we 
have no right to call it, as it does not cover the facts 
—is ın accord with the spirit of the times. We live 
in an age of “ splits.” A double Rass 1s only to be 
found in an estra here and there. The road to 
Mandalay no longer offers any attraction: can’t 
ha’ at the end, so much glass is being sold, with 
little with scarce “a "init. Still, I 
have yet to learn that Jupiter Pluvius is overcome 
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by modern methods of “ Sparsamkeit ” and that he 
makes noise by shivering his timbers. 
- If thunder were made of 


lit drops, should there 
not be much more of it? 


oreover, the thunder- 


storm rains “‘ umg,” never ‘ Ep lits ” I believe 
no bar-parlour the “splitt ” explanation. 
Meteorologists, “I shall be told, don’t frequent such 


laces. ore’s the pity: they would gain sense of 
umour, if not of proportion They would 
_ lower down. When I challenge Sir Oliver Lodge 


and my friend Prof. Millikan of Pasadena to tell me 
what hap when I rub my stylo on my coat 
sleeve—w murmur something 


they Tey 
about ‘rubbed-off electrons am not taking any 
at present; the more as I read in,a report of the 
Physical Society, that a piece of flannel may be a 
happy E ground for an explorer with a piece 

of sealing apparently you can pick up + 
electrici pere and ~ there, as Tom Tiddler did 
both gold and silver : for why ? As Mr. Belloc has it : 


Here you may put with critical felicity 

The following question: What is Electricity ? 
Molecular Activity, say some,: 

Others, when asked, say nothing and are dumb. 


Even thunder showers are only sometimes negative, 
I’ve heard say My feeling ıs, that we may leave 
Sirius and its dense companion and ınstead rub our 
coat sleeves in wonder We may then make. our- 
selves of some use in this poor Be world, where 
the prétons are eproet encumbered and overclad 
with electrons. e are Terang the mathematicians 
to te all sorts Sites oe doing far 


to consider if a “ ge 
than a “' surface” eftect—I fave done so in “my 
contribution to the Solvay Chemical Conference 
(NaTugs, Au 22, P 294) I would merely direct 
attention to 

“Tt wa Ba fact that pure hydrogen 
and oxyg 
of short weve 

Is it a well 


Ld etc 
lashed Jaz that pure hydrogen and 


oxygen can combine, etc ? Do hydrogen and oxygen _ 


—the things we so call and know-—ever combina ? 
Do not their molecules mteract and then only when 
- coupled with certain loose com ons? Was I not 
, at great pains, not long ago, in NATURE, to direct 
acs attention to H. B Baker’s immortal work, 
repeated, showing that hydrogen and oxygen 
do not interact? Is so-called research but a game, 
T dominoes, to be played without reference to 
ther people's games ? t is the use of “ research 
work, undertaken at great expense of private time 
ann pa ublic money, if subsequent workers y no 
on to results already obtained, recorded and 
dowe ad nauseam ? Such statements necessarily 
reflect upon the com ce of workers. That a 
mercury surface ghould exercise the mfluence de- 
scribed 1s ın no way surprising—indeed, it 1s to be 
expected from Lavoisier’s observation, that mercury 
is easily oxidised even when merely heated to the 
boiling point in air. Let us burn our books, if we 
cannot use them: they do but encumber our shelves, 
if left unconsulted and unconsidered. 

Lastly, I am across the Huxley lecture (NATURE, 
December 26). Sir Oliver Lodge has a great name 
and his o ree counts for much with the public, 
because of his ition in science. Surely, we have 

ht to ask him to dissociate from our 
body before saying in public: “ And what of man ? 
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Tf his death is the end of him, the value of his existence 
may be doubtful. But xf, as I know (my italics), 
that is not the end of him, then there may be infinite 
progress in store.” We of the body scientific know, 
that we can very rarely say: I , least of all 
when speaking of the great problem that has exercised 
the mind of man throughout the ages. Better that 
we hold on to the advice long since given by the poet : 

O man! hold thee on ın courage of soul 

Through the stormy shades of thy worldly way— 


` Who telleth a tale of unspeakki ing death ? 
Who lifteth the veal of what 1s to come ? 
HENRY E, ARMSTRONG 
' P.S.—On Friday evening (Jan. 22)-I listened to 


„an exquisitely clear exposition by Sir Wm. Bragg of 


his la X-ray work. At the close,.he spoke of 

uartz and demonstrated the development of an 

ectric charge when the crystal uw compressed or 
heated—attnbuting this to mtramolecular displace 
ments of the oxygen and silicon atoms. 1 have 
ventured to point out, that quartz is an electrolytic, 
conductor of very high Tesistance——‘‘s0 are we,’ say 
Stylo and Flannel to the presence of traces 
of auicate. Argal: the ares may be simply one of 
frictional electncity 





The Boskop Skull. 
` 


Dr. Broom’s strictures in NATURE of December 19, 
1925, on my paper on the ee skull, seem to call 
for some comment on m: 

I am charged, and I hold, unjustl 
sistency in regard-to my suggested ities of this 
“ Proto-Bushman”; for my first reference to this 
theme is obviously expressed in general terms only. 
Merely in anticipation of what is presently to follow, 
I remark .—‘ A careful study of all the essential 
fescue atthe ea E O Weskon aan weenie fs 
show. . that-he was a dervative of Cromagnon 
man {italics mine}, and the progenitor of the Bush- 


, with incon- 


With this brief forecast I leave the subject, of set 
urposs, as is shown by the continuation—" But 
ore these relahonships . . . can be profitably con- 
aioe .” This anticipatory reference, then, can 
be interpreted as contradictory to the passage 


nra llows on the next page :— 
“ The Proto-Bushman is supposed (in my Phylo- 
genetic Tree 2s easy arisen out of the Neoantl 1c 
flux’ whi g rigo to... the di 


people (and) reas Cromagnards P ae by 
seeping” can these statements be considered aa 


-inconsistent, ether with one another, or the “ Tree ” 


to which Dr. Broom refers. 

In regard to the size of the brain of this skull, 
Dr. Broom remarks in his pa “(published by the 
American Museum of Natural ), “If... we 
make a cast of the brain in plaster, and restore it 
into at least a ee its original condition, and 
then measure have done (italics mine), I 


feel quite eE the E casncity will found to be 
more than 1900 c.c.” This 18 highl y probable. But 
I venture to doubt whether any an logist would 


Prestore tha skall as Dey Poean has tone. 
If we keep to the facts, to begin with, we shall 
start with a skull no more than 205 mm. in length 
and 150 mm. in breadth. foe eee ee 
justification for Dr. Broom’s m this 
eae bags of Dr. Haagin. who first de- 
ha mO OT y Ea aT 
IE AEE, am pogitive on this point. 
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I am also quite satisfied with the formula I used in 
estimating the cranial capacity; and this formula 
has the approval of no leas an authority than Dr. 
Duckworth. In no test to which I have subjected it 
have I obtained a disagreement, as between it and 
other tests, of more than 30 c.c., which is'a long way 
from the 200 c.c. cited by Dr. Broom. ž 

Dr. Broom notes that I had a great deal to say 

on the problem of the cranium.” But if one 
may judge y his own efforts he has much under- 
estimated this “ easy problem.” It is further note- 
worthy that Dr. Haughton, Prof. Elliot Smith, and 
Str Arthur Kelth have also attempted this task, and 
have each arrived at a different result. But this 
PO aren is d ed and surprised 

. Broom is y pained and surpri at m 

failure to Peal the immense ım ce of the 
fragment of the lower jaw found with this calvana. 
On this alone, to his own statement, he 
decided that the Boskop man must be assigned the 
rank of a distinct species. This conclusion is curious. 
All of us who examined this ent, while it was 
at the British Museum, regarded ıt as of no importance 
at alll : - 

In Dr. Broom’s paper he enters at great length 
into the problems which this fragment presented to 
him; and he arrives at some strange results. There 
-i8 no need to discuss these at length. Suffice ıt to 
say that Dr. Haughton’s in tion of this irag- 
ment needs no amendment, e regarded its mu 
bahar puerperal E and the 
remains a socket enlarged by an abscess, as the 
socket of pm. I. Dr. Broom, however, has convinced 
himself that this socket lodged the canine. Had he 
been more careful in his tion of the distance 
ee the remains of m. 2, he would 
have been less impreesed by this fragment. 

This jaw, however, even as restored by Dr. Broom, 
affords no warrant whatever for ene this skull 
the rank of a new species. Save t the teeth are 
unjustifiably spaced, it differs in no wise from that 
of a modern Bantu jaw. I can show him its counter- 
part. ly restored, this jaw will resemble, much 
more nearly, t of a Bushman. 5 

W. P. Pycrart., 


British Museum (Natural History), 
Cromwel- Road, London, S.W.7. 





Discharge of Electricity through Gases. 

Tes value of photographs of the Stark effect in 
the analysis of di es through gases was em- 
phasised by Prof. R. Whiddington in a recent review 
of the subject (NATURE, October 3, 1925, p. as 

Discharge tubes of the type first dd by urdo 
have a small diameter near the cathode. ing to 
this fact an intense beam of light traverses Crookes’ 
dark space, where high electric fields aro developed. 
These fields are accurately determined from the 
To effect for any Balmer or other suitable spectral 

8. 

Various field distributions in this in ing region 
have been tted by different investigators, 
Anderson found the field to be a maximum at the 
cathode surface and to decrease with distance there- 
from in a nearly iimear manner. Nyquist first 
observed a rapid decrease in the field very close to 
the cathode. Takamine’s photographs show a rapid 
increase in the same region. 

The last distribution is characteristic of the simplest 
tube of a few millimetres diameter with cathode 
fitted closely to the wall. Starting with this, I have 
repeatedly obtained first Anderson’s (see Fig. 1) 
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and then Nyquist’s type by successive enlargements 
of the original tube very near the cathode. These 
modifications permit a broadening of the ionic stream 
with co: ing decrease in current density and 
field strength. Control of distribution is of some 
Tactical importance in the establishment of the 
electric fields obtainable with a given source 
of high potential. 

As a correlating fact, it may be mentioned that 
when the Lo Surdo tubes I have used operated 
perly, they did not contain striatioffs. Thus 
Phare is no conflict between Whiddington’s iater- 

pretation of his i ts on striated 
and the sharpness of Stark components. The sheets 
of positive ions which, ın his opinion, fly through the 
tube at regular intervals, might be expected to have 
a very disturbing effect 
on the electric fields 
near the cathode. I 
have often observed 
well-defined striations 
in Lo Surdo tubes con- 
taining h gen and 
helinm. e analysis- 
at such times is quite 
useless from the pomt 
of view of the Stark 
effect. The blurred 
lines indicate the pre- 
sénce of weak and vari- 





able fields. 
Normal Stark-Lo 
Surdo photographs, on 


the other hand, leave 
one with the impression 
that the field at a point 
in the Crookes’ dark 
space can remain con- 
stant for hours. A care- 
ful examination for a 
Poppe effect showed that the parhelium atoms 
which emitted à4144 ın Fig. 1 were not moving as 
a body toward the cathode with any appreciable 
velocity. These atoms were ded, erefore, 
in a field which was probably due largely to neigh- 
bouring charges mo with relatively high veloci- 
ties. et the width of each Stark component does 
not exceed that reasonabl from the use 
of a wide slit, from impertect of the light 
on the slit, and from a few other disturbing factors. 

J. STUART FOSTER. 





Fic. 1.—Perpendicular companeats of 
parhellum line mron hh 
a. fields (dng eran etre 
gra: 


McGill University, 
Montreal, January 4. 





The Study of Volcanic Activity on Vesuvius. 


On January 7 I had the good fortune to witness 
one phase of a minor eruption of Vesuvius in the 
company of Prof. Malladra, the ed director 
of the Vesuvian Observatory, and I be grateful 
1f you will allow me the hospitality of your columns 
to direct the attention of our younger geologists 
and mineralogists to the exceptionally favourable 
opportunities now presented by the mountain for the 
study of volcanic phenomena. The great crater left 
after the violent eruption of 1906 has been gradually 
filling up, and its floor is now within some 250 feet of 
the mm. On this floor stands an eruptive conelet, 
the a of which is pot far below the level of the rim 
of the 1906 crater, from which its explosions and 
ejections can be well observed. 

_ The streams of lava which flow from time to 
time from fissures in the sides of the conelet, and 
by their successive outpourings are gradually raising 


F2 


198, 
the level of the crater floor, can be studied either 
from the same point of van , or else, at guite 
close quarters, a scramble to the bottom of the 
crater by an easy path. On the floor of the crater 
there can also be studied the chemical changes pro- 
duced in the lava by the action of hot gases i 
‘their way up from below, and typical specimens o 
i a can be readily collected. 
ese favourable conditions are likely to poet 
for the next two or three years at least. D, 
however,’ the 1906 crater has once been refilled, the 
activities of the mountain, tho likely to become 
more awe-inspiring and formidable, will be less con- 
venient for study than at present. Further, the 
ce ın London of the admirable Johnston-Lavis 
lection of Vesuvian specimens, maps and literature, 
now conveniently arranged and made accessible for 
study at University College, affords the Engtish 
student a unique opportunity of ing himself 
acquainted with the past history of the volcano, 
ither before or after a visit to the locality itself. 

In conclusion, it may be not out of place to mention 
that Messrs. Cook and Son, who work the Vesuvian 
railway, maintain a comfortable hotel immediatel: 
adjacent to the Observatory (Hotel. Eremo), at which 
visitors who stay more than a day or two are received 
on very favourable “ en on ” terms, and from 
which a large part of the monntain can be con- 
hci Ae Spake HUTCHINSON. 

The Mineralogical Laboratory, 

Cambridge, January 25 





The Mathematical Tripos. 


In his address to the Mathematical Association, 
Prof. G. H. Hardy urged the desirability of abolishin 
the mathematical tripos at Cambridge. May I 


attention to the disastrous results to which such a 
step might lead in other directions. x 
ow universities are springing up all over England, 


and they are vying with Bee te yee ee 
as many honours degrees ‘as possible. are 
purely examination qualifications, and the professor 
or lecturer teaching the students has generally no 
voice in the question as to whether the candidates are 
to pass or These universities are frequently 
too r to be able to more than one overworked 
essor and assistant, who know that unless they can 
geta goed show of “ firsts,” or even honours people of 
any , they will be looked on with disfavour by 
their colleagues. : 
No amount of “ getting up ? questions likely to be 


runs into two or three . Iwas onemmyself un 
I was forced to find em ent elsewhere. 
A from Cambridge there are v few uni- 
versities Possessing a cient mathematical staff to 
ualify any student for an appointment above the 
schoolmaster 


dard of an inferior P 
If, however, the tri were aboljshed, the Cam- 
bridge mathematical 1 would lose the best chance 


it has of attracting the degree seekers and trying to 
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ram & little decent and intelligent ing into their 
over-crammed brains. Personally I should be very 
sorry if the word “ Tripos,’”’ which usage has 
become the registered e mark of the University of 


Cambridge, were abolished. It is in my opinion very 
unfortunate that they voluntarily surrendered an even 
more valuable rietary name in the trade mark 


“ Senior Wrangler ” when it was in their er to use 
this designation as the brand of the mathe- 
maticians of the year, when tested by any method 


whatever, including research work, even if this test 
is more or leas covered by the Smith’s prizes. 
Therefore let Cambridge consider seriously before 
taking any step that will reduce its power of soe te 
students away from the honours examinations a 
cheap and new universities. G. H. Bryan. 
Piha Gwyn, or, 
Carnarvonshire. 


Domestic Lighting and Heating. 


In the issue of NATURE of December 19, p. 910, an 
account is given of a house, where heating, re 
hot water, lighting and power are obtained solely 
from electric energy. The yearly bill is aera! 
like 34. for a ten-roomed house, and, consid tha’ 
a judi ious selection of the several agents available 
for lighting and heating would orm the same 
office leas than half the cost, with only very little 
labour as an-offset, but with considerably more 


-comfort, it may be asked where the advantage of 


the ‘‘all-by-electriaty ” system lies. “ There is 
nothing to do but to te a tumbler switch,” 
When this has been apparently all has been 
said, for there 1s nothing tempting in the complicated 
and costly installation described in Prof. S. Parker 
Smith’s paper, nor in the denial involved by the 
abolitign óf the open coal fire (with its appallin 
waste and its bright cheerfulness ') pad af the direct 
open window ventilation, barred, evidently, by the 
small supply of heat which can be deri from an 
electric . Unfortunately, these two features, 

coal fires and windows, are essential features of 
British comf and British health, and few would 
shirk the trouble of laying a coal fire with their own 
hands to spend a long evening by, if the alternative 
was the simple operation of a switch, and the result- 
ing cheerless glow! I sincerely sympathise with any 
one who would follow the “ simply-a-switch ” lure 
and have but an electric fire to heat in winter a 
14x22 feet room with a nice ous window at 
ughts in propor- 
tion to the amo t they let in. 

The proper solution is not in the direction ad- 
vocated by Prof. Parker Smith; it ıs in adjusting 
one’s way of living with the view of a combination 
of maximum comfort, minimum labour and minimum 
cost. It is found in the use of a “ living room ” with 
an open coal fire (which burns but one scuttleful of 
goal a day, and, when desired, can be made to last 
all night, hata? Area the trouble of laying it in 
the morning). is fire does not require a j 
domestic servant, nor would its abolition enable’ one 
to be with. A “ Sentry” boiler burning 
small coke (about 2s. 6d. per week) heats the kitchen 
and supplies hot water; it burns day and night for 
five or six weeks on end, requiring only a thorough 
taking morning and evening. The cooking is done 
by . ‘In the warmer part of the , hot water 
is obtained by means of geysers. © other rooms 
are heated by good gas which need but 15 to 
20 minutes to bring an icy cold room 17x17 feet to 
a pleasant warmth. The ting is done by alec- 
tricity. The result is a col which it would not 
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be ible to obtain with an all-electricity scheme. 
As to the yearly bill, in 1925 it was 18J. 11s. for a 
spacious ten-roomed house, this being divided as 
follows: coal 4/. 145., coke 3}. 16s. 6d., gas GF. 58. 6d., 

electricity 3/. 155. ; well under half the figure quoted 
by Prof. ‘ker Smith ! ` 


40 Westmount Road, 
Eltham Park, London, S.E. 


M. GHEURY DE Bray. 





Parthenogenesis in Methoca ichneamonides Latr. 


Tr is well known to collectors of Hymenoptera that 
the males of the Thynnid, Methoca ichnsumonides 
Latr., are extreme! , whereas the females are 
sometimes relativ y abundant. Neither sex is 
common and the insect is described by- Sharp as 
“very rare.” It has been gested that the males 
have been overlooked by , that their life 
was short, and that their scarcity was only oo 
Recently I have been able to rear these insects 
captivity, and my experiments show clearly that 
parthenogenesis does occur, a fact which readily 
at the scarcity of the males, 

uly 1924 I caught a number of females of this 

apea near Woking and a single male at Oxshott. 
ese females were provided with Cicindela larvæ, 
which they stung so as to paralyse them, and on which 
ey afterwards oviposited in the usual way. From 
in pee laid by these females a single female emerged 

in of the follo year. This female was 
provided with Cicindela and she was seen to 
aps. although she had never had access to a 
In October 1925 I observed that five Methoca 
Co had devel from the ovipositions of this 


hough d though T was unable to observe any eggs on tho 
mCicindela larvæ after oviposition by female, 
owing to the position of the larvæ in their burrows, 
Mthere can be no doubt that the cocoons were derived 
“trom the eggs laid by this female, and not from 
aid on the larvee before their capture. The Cicindela 
Įarv®æ which I provided for the oviposition were all 
healthy, lively ens, taken from open burrows, 
whereas it is well known that larve which have been 
rarasitised by Methoca are very lethargic and in- 
sapable of co-ordinated movementsof thelrappen: 
he last pair of legs being totally paralysed. 
sviposition the Methoca closes the mouth of the 
vurrow of the larva, OE SU OO ore aes 
rere taken only from eben Die 
It will be July 1926 before these cocoons produce 
magines, when I hope to be able to decide the sex 
{Í the inmates. I have opened one cocoon and found 
he inmate to be still in the larval condition. I hope 
o carry out further breeding E next year 
ad to obtain sufficient material tor cytological work. 
So far as I am aware this is the recorded 
istance of parthenogenesis in the solitary Vespoidea, 


H. T. PAGDEN. 
Christ’s College, Cambridge, 
January 13. 


The Geological Congress and Museums. 


THE Compis rendu of the Geological Congress held 
Guat tescin acer Bron 1 jean 
ritish Museum (Natural From it I learn 
sat ey e E E es of organisation, 
ceviously formulated in London, certain 

iat call for comment. An attem t, ibly unin- 
mtional, seems to have been m restrict the 
.vitations and the list of those S a Pe to serve 
ı the council to purely professional geologists 
presenting official surveys. But this was exposed 
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and defeated by the restoration of at least the uni- 
versities and geological societies to the list. Museums, 
however, were quite definitely in so many words 
eliminated from official representation. I beg to 
raise, and I hope to lead, an energetic protest against 
is slur on establishments that are a means 
ond Minar geology. Setting aside'the Geological 
cal Departments of the British Museum, 
which in the Se past Lave Denhard man Gf tare ad 
world-wide distinction among their officers, I may 
instance the American Museum of Natural History, 
the president of which is this year the recipient of the 
highest honour that the Geological Society of London 
can bestow, and the geologists and paleontologists of 
which have of late thrown light not merely on ca 
history of the Americas but of the Mi lian Desert. 
Museums qwa museums are, let us it, no more 
deserving than certain bodies which bear the name of 7 
Es Satai peA ” or of “ Geological Society.” But 
Sent ncn Ta me that there are many among 
o work for his science. I am 
estomshod t ca this oee pen should have been 
ported by my friends E. de Margerie 
and R. a Brock, men not wholly unfamiliar with the 
work of museums. 
Perhaps I may explain that the personal question 
not enter into this protest, since I can, in another 
ity, take a seat on the council. 


ces no donbt to render the 


Brussels Co less representative of the geologists 
of the world than it might have been. e may, 
therefore, h that this question will be taken up 
again at ‘the International Geological Congress to be 


held at Madrid during the last week of May, and that 
on future occasions an official welcome will again be 
extended to delegates from the leading museums. 


F. A. BATHER. 
Department of Geology and Palæontology, 
British Museum (Natural History). 





Cirrus at a Lower Level than Alto-cumulus. 


On Sunday, January 24, at about o9-15, the sky 
was nearly covered with a sheet of alto-cumulus; 
this had a straight edge, there being quite clear sky 
low down in the east. In the northern and western 
parts of the aky and up to the zenith there were 
numerous streaks of cirrus uncinus, that is, cirrus 
streaks with the ends upturned ; these were without 
a doubt below the alto-comulnos. All the clouds were 
moving from about north-west ; the apparent motion 
òf the cirrus was faster than that of the alto-cumulus. 
The upturned ends of the cirrus were to the southward, 
the streaks trailing away to the northward. The 
cirrus a dark against the clouds above it. 
The t of the alto-cumulus was measured with a 

e-finder. Three separate observations were made 
on erent patches of cloud, at altitudes of 
30°,22°, and 20°; the heights ‘obtained were 10 500 ft., 
10,140 ft., and 10,260 ft. These are in very fair 
accordance, and there is, therefore, not much doubt 
that the height of the alto-cumulus sheet was between 
10,000 and 10,500 feet; the cirrus must, therefore, 
have been lower, but how much lower it is impossible 
to sa The best development of the cirrus was at 
the time I have named, but some cirrus was seen 
below the alto-cumulus until about mid-day. 

I have long been led to believe that cirrus mgy occur 


at a very much lower level than that ysually given in 
text-books on meteorol but I have never before 
come across such a very ofinite case, 
C. J. P. Cave. 
Stoner Hill, 
Petersfield.- 
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The Sennar Dam and the Gezira Irrigation Project. 


I the Sudan, immediately south of Khartum, lies 
an extensive plain, known as the Gezira Plain, 


constituting the tract of land enclosed 


between the two branches of the Nile—the White 








Fia, 1.~—Sennar Dam. General view of the works taken from the downstream of the Dam on the 
west bank 


on May 1, 1985. 


Nile and the Blue Nile, which unite at Khartum. 
Some fifteen or twenty years ago this area, comprising 
considerably more than 3,000,000 acres, was a tare 
waste. To-day, a substantial part of it is under 
cultivation and covered with crops. 

It was Sir William Garstin who, in recent years, 
first envisaged the idea of 
: rend this sterile tract 
cultivable. He put forward 
the py eran at the begin 

i the present century, 
and the possibilities of a 
system of artificial irrigation 
attracted favourable atten- 
tion.’ After due considera- 
tion, roject ultimately 

a in - accordance 
with plans prepared by Sir 
Murdoch Macdonald. 

The scheme provided, in the 
first instance, for the construc- 
tion of a dam across the Blue 
Nile at Makwar, a little village 
a few miles south of the more 
important town of Sennar. It 
was not, howevtr, until 1913 
that the necessary financial 
arrangements were completed, 
enabling the work to be begun 
in 1914. a ge more or 
less during War, operations were actively re- 
sumed thereaéter, and the dam, as announced in 
NATURE of January 30, p. 167, was officially opened by 
Lord Lloyd on January 21, although the constructional 
work was actually completed last June, and the irri- 
gation scheme has been m operation since the autumn. 
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canalisation, 
a branch canal on the 
cotton, and watered by pumps on the river. 


Broadly speaking, it may be said that the area 
which has been canalised and rendered cultivable is 
equal to the county of Bedfordshire. The total length 
of main canals is about one thousand miles, and the 

length of the subsidiary canals 
is considerably greater. The 
surface soil is loess (black 
cotton soil), and the excavation 
was carried out by drag-line 
excavators. 

‘The dam itself is an im- 
mense structure 3025. metres 
(nearly two alles in length, 
built of granite rubble masonry, 

-which has been founded on an 
outcrop of gabbro. It is sub- 
stantially built and contains 
422,440 cubic metres of stone 
and cement. The maximums 
height of the dam is 39:5 
metres and the foundations are 
carried ro or 12 metres down 
below the river bed. The 
central portion of the dar 
across the river channel, 180c 
metres in length, is pierced by 
8o sluices, each 8-4 metres hig] 

and 2 metres wide. Above this are 72 small spillways 

2 metres high and 3 metres wide, while at’ each en 

of the sluice dam there are 20 large ‘spillways, 5 metre 
wide and 2 metres high. The main canal head 

lator, on the western bank, consists of fourteem 

sluices, 3 Metres wide and 5 metres high. The Sudam 





Ae he Leet View of main canal at at ee fone the Dam 


and on the right an area already developed and under 


Government Railway is laid across the dam, and is‘ 
be extended at a later date so as to connect up wi 
the existing line at Kassala and so to communica 
with Port Sudan. 

The reservoir formed by the dam is capable 
containing 636 million cubic metres of water, or, aft 
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for evaporation, 485 million cubic metres. In 
oe of seasonal flow, the reservoir will be filled 
November, when the river is free from silt, 

the i impoun water will be used for irrigation 
from the middle of January to the middle of April. 
This reservoir will enable the whole of the natural 
supply of the upper Nile to be transmitted into 
Egyptian territory, only that portion of the water 
retained in the Sudan for irrigation purposes 

which would otherwise pass off during flood into the 
Mediterranean. The present cultivable area lies at a 
distance of 57 kilometres from the dam and is served 
by a main canal, 114 kilometres in length. In the 
process of cultivation, crops will be grown in rotation. 
Of the 360,000 acres now irrigated, one-third will be 
assigned to cotton cultivation each year, and 100,000 
acres to other crops, of which one-half will be maize, 
the staple food of the cultivator, and one-half lubia, 
a leguminous bean suitable for cattle fodder. The 


ar 100,000 acres will lie fallow. 

The full development of the scheme for the irrigation 
of the Gezira Plain involves the construction of another 
dam across the White Nile at Gebel Aulia, about 


thirty miles south of Khartum. The object of this 
dam, the construction of which is not yet commenced, 
is to ensure the summer water supply of t. 

The whole project is a remarkable manifestation of 
the benefits -to be derived from the isation of 
forces of Nature, which in their unrestramed condition 
cause barrenness and waste, but when skilfully con- 
trolled add immeasurably to the resources at the 
disposal of mankind and bring comfort and prosperity 
in their train. 

The consulting engineers for the scheme during the 
last two years have been Messrs. Coode, Fitzmaurice, 
Wilson, and Mitchell, who have courteously supplied 
the photographs reproduced herewith. The con- 
tractors were Messrs. S. Pearson and Son, Ltd., repre- 
sented by Sir Frederick Hopkinson. The chief resident 
engineer for the Sudan Government was Mr. O. L. 
Prowde. The cost of the dam structure has been 
about 5,600,000/., or, including the canalisation works, 

8,500,0001., but with preliminary and other 
outlays the total cost of the project, so far, to the 
Sudan Government is in the neighbourhood of 
13,000, cool. 
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Smokes as Aerial Colloids. 
By Prof. R. WHYTLAW-GRAY. 


Coens the rapid growth of colloid chem- 

istry, it is remarkable that systems of finely 
divided matter suspended in gases have attracted so 
little attention from workers in pure science. This is 
all the more surprising because, on first consideration, 
such systems cot aad mie be wantaaed Gat ae 
disperse material, and it might be contended that just 
as the principles of the older chemistry o1 ted from 
a study of gases, the investigation of suspensions 
might throw a new light on the many See of 
the colloid state. 

Apart from researches in physics which deal with 
the motions of individual particles mainly of micro- 
scopic dimensions, and centre around the question of 
unit electronic charge, much of the literature in this 
field is of an applied character, such as, for example, 
the cause and prevention of dust explosions in coal 


mines and factories, electrical precipitation, filtration, 


and settling, and the pathological effects of silicious 
and other dusts. Information on the stability of 
smokes, their electrical character and constitution, the 
aize and nature of the aggregates formed on floccula- 
tion, is inadequate and meagre, so that the inquirer, 
unless he is prepared to make experiments himself, 
is perforce compelled to deduce. the properties of 
these from first principles. This is the 
method followed by Dr. W. E. Gibbs in the very 
interesting survey of the subject delivered before the 
Chemical Engineering Group of the Society of Chemical 
Industry on October 9, and entitled “Aerosols in 
Industry.” 

From the literature available, Dr. Gibbs concludes 
that'a close parallelism exists between these systems 
and the better known hydrosols. Thus smokes in 
general should owe their stability to the particles all 
carrying a charge of the same sign, and loss of 
shold bring about flocculation or coagulation. 
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existence of an iso-electric point is assumed, and this 
it is stated can be reached by adsorption either of 
gaseous ions or of smoke particles of opposite electric 
sign. Stability is believed to be enhanced by adsorption 
from the medium of a protective gas sheath which 
diminishes the chance of adhesion or coalescence of 
the smoke particles on collision. It must be confessed 
that this is an attractive working hypothesis which is 
supported by the work of Rudge on the charges carried 
by dusts and also by many observations which have 
been recorded in the literature. 

It seems but a step to go from aerosols to aerogels, 
and from protection to peptisation, and to assume, as the 
present writer did some years ago, that the counterpart 
of all the main characteristics of suspensoid colloids can 
be discovered in these aerial This, indeed, 
may prove ultimately to be the case, but in the present 
state of our knowledge, more is to be gained from a 
study of the differences than by the pursuit of an 
analogy which is based on scanty experimental evidence. 

Before this view can be tested, it is essential to be 
able to determine the degree of dispersion i in gain 
and to trace how this varies under different 
mental conditions. In the case of dusts, many me ola 
are available for estimating the total weight of sus- 
pended matter and the number of particles in a given 
volume, but with the more highly disperse systems 
consisting mainly of units near the limit of the micro- 
e to which alone the term aerosol is really appli- 
cable, recourse must be had to the ultra-microscope 
and to special methods of filtration. An attempt along 
these lines has been made by the present writer and his 
colleagues. During the last few yearg a number of fine 
oxide smokes, composed of non-volatile materials, have 
been examined in some detail, and it has been shown 
conclusively that these differ sharply from hydrosols in 
two fundamental points at least. 


202 ° 


(x1) These smokes even when dilute are continu- 
ally undergoing spontaneous tion. In contra- 
distinction to the tabi metallic sols, they arẹ unstable 
coagulating systems. No exception to this behaviour 
has been found, and a non-coagulating aerosol, if 
capable of existence, has yet to be discovered. 

(2) The charged particles in these smokes are never 
all of the same sign. Usually the oppositely charged 
units are present in numbers so that the smoke 
as a whole is neu Uncharged particles are in- 
variably present and in some cases far outnumber the 

ed 


The aerosol, then, is not a stable suspension of the 
primary particles condensed from supersaturated 
vapour, but is largely a collection of tes ofa 
wide range of complexity the ash of which 
depend on how far coagulation proceeded, t.e. on 
the age of the smoke. A corresponding condition in 
hydrosols is only found during the process of quick 
coagulation after the addition of an electrolyte. 

_ Whilst the agitation of the particles under molecular 
bombardment brings them occasionally in close prox- 
imity, it is difficult to decide whether electric forces 
may not play an important part in rendering the 
collisions effective and so causing aggregation. Analogy 
may, however, be misleading, and so far no marked 
difference has been noticed in the rates of coagulation 
of slightly and highly charged smokes. 

A quantitative study of coagulation from the point 
of view of Smoluchowski’s theory is much easier to 
realise experimentally with aerosols than with hydro- 
sols, for whilst with a gold sol of suitable dilution the 
process is completed in a few minutes, a dilute smoke 
alters comparatively slowly and permits the changes 
to be followed for several hours. It has been found 
possible, too, with these systems to estimate the size 
distribution at different periods, for not only “does the 
brightness of the aggregate as seen in the field of the 
ultra-microscope increase with size, but the rate of fall 
increases also, so that the desired result can be attamed 
either by a statistical classification of the particles by 
their brightness or their rates of fall, provided that 
these can be correlated with the radii with sufficient 
accuracy. . 

Now whether the radii calculated by means of the 
Stokes - Cunningham equation from the . observed 
rates of fall are even approximately correct depends 
on the structure of the complexes. If these are com- 
pact and formed by the true coalescence of the primary 
units, the calculated radii will not be much m error 
even if the particles are irregular in shape and not 
truly spherical. If, however, the complexes or or aggre 
gates consist of units not actualy m contact 


ted from each other by minute ieepers 2 filled ` 


with air, the mean density of the aggregate will be 
much smaller than that of the particles from 
which it is formed, and unless this is-taken into account 
the radii deduced will be found to be much too small. 

It is clearly necessary to know, to a first approxima- 
tion at least, the mean densities of these composite 
particles. Millikan’s oil drop method for determining 
the value of the unit electronic charge i lanl a know- 
ledge of the density of the suspended droplet; con- 
versely, the density of a suspended smoke particle, 
provided that it is roughly spherical in form, can be 
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calculated from its rate of fall under gravity in con- 
junction with its rates of rise in a known electric field 
when carrying different charges. If the number of 
charges on the particles is known and the value of the 
unit charge is substituted in the equations, the mean 
density of a smoke complex can be deduced. 

Considerations which cannot be discussed here make 
it probable that the rate of fall of these complexes is 
represented closely by the Stokes - Cunningham equa- 
tion, provided the structure is not too loose and 
that the is close. ents along these- 
lines have been made recently in my laboratory, and 
it appears that the composite particles in smokes 
of magnesium oxide, mercuric chloride, mercury 
and silver, densities “from one-sixth to 
one-eleventh of that of the material in bulk, whilst 
coagulation in paraffin oil smoke gives particles of 
normal aaa 4.¢. true coalescence takes place and 
homogeneous spheres are formed. 

It seems pro able therefore, that any smoke formed 
by high temperature volatilisation must contain large 
numbers of these aggregates, and it is not surprising 
that the use of such particles by Ehrenhaft and others 
for finding the electronic charge should lead to errone- 
ous values. 

From the foregoing, it follows that the true radii of 
the majority of smoke particles are very much larger 
than has been supposed, and even in fine smokes usually 
exceed 3 x 10” * cm., 80 that in many cases the supposed 
ultra-microscopic particles are really of microscopic 
dimensions. Recently, with a suitable optical system, 
it has been found possible to resolve these complexes 
when suspended in the air, and when this is done, the 
interesting fact emerges that the constituents, though 
closely joined together, are capable of independent 
Brownian motion. The smoke particle thus appears to 
be a system of primary units in dynamic equilibrium 
under the opposing forces of Brownian agitation and 
electrical or cohesional attraction. 

It is probable that many of the properties of smokes 
can be explained by this structure of the complex 
aggregates, such as the low density of electrically 
precipitated smokes, and the fact that in some cases 
ee ee ee 
form colloidal solutions as observed by Kohlschutter 
amount of air carried down by 
zinc oxide fume and by carbon black pointed out by 
Gibbs ; the immediate resolution of the large flocks of 
some smokes into their constituent particles on wetting ; 
as well as the apperent stability consequent on their 
slow rate of diffusion and settling so marked in many 
fme industrial smokes. 

-Much work of a fundamental character is needed to 
elucidate the many of these systems. Next to 
nothing is known definitely of the conditions under 
which ions are caught from the air and the icles 
acquire electric charges. The same may, be said about 
the adsorption of gases by this type of finely divided 
material and also of its catalytic activity. Again, the 
investigation of systems composed of liquid- droplets or 
of solid unita of appreciable vapour pressure has scarcely 
been attempted. Indeed, the whole field of aerosols 
presents many in ing features and its further 
exploration is likely to yield results of much interest 
and importance. 
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Obituary. 


Pror. Camitto GoLci. 
ROF. CAMILLO GOLGI, member of the Italian 
Senate for a number of years, Nobel Prizeman in 
1906, died on January a1. Though almost eighty- 
four years of age, he had preserved until a short time 
ago the astonishing lucidity of his marvellous mind, 
and when I saw him last in January 1924 he was still 
. taking part in the public life of his country and scientific 
activities of the University of Pavia, where he had 
obtained his medical degree in 1865 and had become 
extraordinary professor of histology m 1875. Towards 
the end of that year he went as professor of anatomy 
to the University of Siena to return a few months 
afterwards to Pavia, where he occupied the chair of 
general pathology and histology until 1918, the year 

of his retirement from active ing. 

Son of a distinguished medical practitioner and for 
some time a pupil of Mantegazza, Bizzozzero and 
Lombroso, Golgi spent the first years of his career in 
the Home for Incurables of Abbia in the 
Province of Milan, where he went as chief resident 
physician. Abbiategrasso was in those days a village 
remote from any centre of scientific activity, and one 
can easily imagine how inadequate must have been the 
means of investigation with which young Golgi had to 
content himself. It was, however, in Abbia 
that he wrote his early papers on the history of pe ; 
the etiology of mental alienations, the structure and 
development of Psammomata, the changes of the 
lymph-vessels of the brain and the structure of the 
neuroglia, which even now can be consulted with 
pete But it was in that Hospital that he discovered 

is chromate of silver method by means of which nerve 
cells, with all their processes and the finest ramifica- 
tions of the latter, can be seen singled out and intensely 
stained black against a transparent yellowish back- 
und. At a time when histological technique was 

ın its infancy, and the structure of the central nervous 
system looked like an impenetrable mystery, Golgi’s 
discovery revealed the existence of an unforeseen world. 
A first hint of the new method was given in his paper 
on the grey substance of the brain (1873). However, 
the so-called slow process was fully described only in 
1875, and the bichromate and mercury chloride method 
in 1878. The rapid process was first published in his 
per on the structure of medullated nerve-fibres 
(880). All of them and the mixed process were again 
minutely described in the last thapter of his monu- 
mental work “ Sulla fina anatomia degli organi centrali 
del sistema nervoso,” published between 1882 and 1885. 

By means of Golgi’s methods the microscopic anatomy 
and physiology of the central nervous system were 
placed on the sound foundation on which they at 
present rest. He had since 1873 observed the long- 
and short-axoned nerve cells with which now every 
medical and science student is familiar, and the col- 
laterals arising from the axon of the cells of the I type. 
Already in 1874 he had described the nerve cells 
of the granule layer of the cortex cerebelli which bear 
his name, and pointed out that the “granules” are in 
fact minute nerve cells. In 1875 he had been able to 

ive a first description of the structure of the olfactory 

b, and to show that both the olfactory fibres and 
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the protoplasmic processes of the mitral cells arborise 
within the olfactory glomeruli. But it was only in his 
main work that he set forth definitely the results of his 
fundamental studies on the morphology and relations 
of nerve cells, the central origin of nerves, the archi- 
tecture of some cerebral convolutions, the structure 
of the cortex cerebelli and hippocampal region, with 
the addition of fresh observations on the morphology, 
connexions with blood -vessels and histogenesis of 
neuroglia cells. 

Golgi’s description of the diffuse network (rete 
nervosa diffusa) was the anatomical corollary of these 
investigations and of those on the structure of the 
spinal cord (1880 and 1890). As he observed in various 
papers and again in his lecture at Stockholm, his diffuse 
network consists essentially of the collaterals of the 
axis-cylinder of the long-axoned cells, the complicated 
arborisations of the axis-cylinder of the short-axoned 
cells, and the collaterals and arborisations of the 
axis-cylinder of the motor and sensory nerve-fibres 
which reach any given region of the nervous system 
from others. He always considered the diffuse net- 
work, not as a working hypothesis, but as a well-defined 
anatomical entity linking together the different parts 
and functions of the nervous system. He was, however, 
extremely keen on pointing out that it is immaterial 
whether the thin ents composing the network 
actually anastomose with one another or are simply 
superimposed to form thick interlacements. In other 
words, the continuity of the innumerable and non- 
insulated nerve-fibres which permeate the grey substance 
was in no way necessary to his conception of the united 
action of whole groups or layers of nerve cells or even 
entire regions of the central nervous system. For these 


-Teasons he persistently refuted the neurone theory, 


though based on the results of his methods, and could 
never agree to the individual action of nerve cells 
postulated by this doctrine. 

Mention can only be made of other discoveries, such 
as the sensory end-organs of tendons (1880), the exact 
course of uriniferous tubules (1889), and the secretory 
canaliculi of the oxyntic of the gastric glands 
which Golgi succeeded in ale as the same time 
as Erik Millar (1893). e pericellular investment 
and the internal apparatus of nerve cells were described 
in the same paper in 1898 and the neurofibrils of the 
superficial portions of nerve cells in 1900. In 1908 he 
published his arsenious acid method for the demonstra- 
tion of the internal apparatus, and, by showing (1909) 
that this cell organ may in glandular epithelia become 
shifted from its ordinary position, he anticipated the 
results of recent investigations regarding the important 
part that the apparatus probably plays in secretion. 

Of Golgi’s researches in the field of pathology, it will 
suffice to recall his observations on malaria (1885-1893). 
After Laveran’s discovery, Golgi gave a masterly 
description of the parasites of the tertian and quartan 
fever and their non-sexual cycle of development. By 
showing that the beginning of fever in malaria coincides 
with the sporulation phase, taking place at intervals 
definite for each species of the parasite, he led the way 
to the rational use of quinine in the le against 
this scourge of humanity. C. Da Fano. 
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Mr. C. M. Doucary. 

WE regret to record the death on January 20 of Mr. 
Charles Montagu Doughty, the famous traveller in 
Arabia and poet, at Sissinghurst, Kent, at eighty-two 
years of age. Mr. Doughty was born on August 19, 
1843, at Theberton, Suffolk. He was educated at 
Portsmouth, and later, on failing to enter the Navy, 
with which he was closely connected through his 
mother’s family, he went to King’s College, London, 
and Caius College, Cambridge. He took his degree, 
however, from Downing, to which he had migrated 
from Catus, obtaining second-class honours in natural 
science. (geology) in 1865. During his career as an 
undergraduate he had shown a taste for antiquarian 
exploration, which he continued after taking his degree, 
spending some years in travelling and study. In 1866 
he published a short pamphlet on the Jéstedal-Brae 
glaciers of Norway, where be had spent a year as an 
undergraduate. In 1870 he went to Holland, where he 
acquired Dutch and Danish, thence to Italy, Spain, 
and Greece, crossing over to Palestine a year later. 

In 1876 Doughty began his journeys in Arabia upon 
which his reputation as a traveller and scholar chiefly 
depends, and for which he had prepared himself by 
familiar intercourse with the Arabs and expeditions to 
Egypt, the Sinaitic peninsula, and Petra. He had been 
attracted by accounts of Nabathsan and Himyaritic 
monuments at el-Hejr, near Medain Salih. Disguised, 
but not very successfully, as an Arab, under the name 
Halil, he set out with a pilgrim caravan from Damascus 
in 1876, and for nearly two years he was alone among 
free Arabs, living their life in the desert and in the 
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oases. From the notes made by him the first chart of 
the superficial geology of the Arabian peninsula was 
compiled, and he first desċribed the main hydrography 
of the northern half of the peninsula in communica- 
tions to Globus; but he had become interested in the 
life of the people, and it is this side of his studies which 
ives the attraction and value to his great work, 
‘Travels in Arabia Deserta,” which was not published 
until 1888, and then only in a comparatively limited 
edition. 

Partly owing to the fact that his interests were 
diverted into other channels, ition of the great 
value of Doughty’s work came late. In 1908 Oxford 
made him a Doctor of Letters, honoris causa. A little 
later Caius College elected him an honorary fellow, and 
in 1920 his University of Cambridge gave him an 
honorary degree. In 1912 he received the gold medal 
of the Royal Geographical Society, and in 1922 he was 
elected an honorary fellow of the British Academy. It 
was, however, only during the War that his work came 
fully into its own, his book being made the chief guide 
and work of reference for our military and political 
staff operating in Arabia. 





We regret to announce the following deaths : 

Dr. Walter D. Hunter, chief of the section of 
insects affecting southern field crops of the Bureau of 
Satang or the U.S. Department of tare, 
who was own for his work on the cotton boll 
weevil, on October 13, agod forty-nine years. 

Mr. B: N. Peach, F.R.S., formerly district geologist 
on H.M. Geological Survey, on january 29, 
eighty-three years. 


News and Views. 


An article on “Primitive Law and Order ” by Dr. - 


B. Malnowski, which appears as a Supplement to: 
this issue of NATURE, raises broad questions of vital 
interest to anthropological investigation and theory. 
Taking as his starting-point some of the social and 
economic activities of the natives of the Trobriand 
Islands, Dr. Malinowski has asked what is the binding 
force, the sanction, to use the legal phrase, respon- 
sible for their punctual and faithful performance. 
.The conventional answer of current theory he finds 
by no means satisfactory. The communistic ideas 
which have been attributed to the Melanesians do not 
cover the facts. Dr. Malmowski has no difficulty in 
showing that the “ commumistic canoe” is, ag a 
matter of fact, not communistic at all. Nor is any 
greater measure of reality to be attributed to the 
unquestioned obedience which primitive man is sup- 
posed to yield to,custom backed by taboo and re- 
ligious belief. Primitive man 1s no less unscrupulous 
than his civilised brother in evading his obligations 
if he can do so with impunity. Dr. Malinowski has 
put his finger on an inconsistency between theory 
and fact which has appealed to somé, at least, both 
in the field and ip the study. It has given mse to an 
_ uneasy feeling that an observer, not necessarily 
superficial, may have found by unconscious selection 
among the multifarious activities of the daily life of 
“a primitive people, very much what he set out to’ 
‘geek. An apparently hasty conclusion has inevitably 
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followed. Dr. Malinowski has attacked the problem 
by a new method and from a new point of view. He 
has taken certain concrete cases in primitive economics 
and social organisation and, by a searching analysis 
of the facts, shows that the conditions are such that 
no terms such as ‘communism’ or ‘ individualism ’ 
can be considered appropriate. The relations of 
individuals engaged in any economic or social activity 
depend upon a°system of mutual obligations or re- 
ciprocities which might be regarded as something 
analogous to a system of ‘civil’ as opposed to 
‘criminal’ law. Those who follow Dr. Malinowski’s 
convincing argument can scarcely fail to endorse his 
plea for the application of his method and point of 
view to fields other than that in which he has employed 
them himself. 


IN 1885 a forest school for the training of the upper 
subordinate staff of the Indian Forest Service was 
established at Dehra Dun. In 1906 the Forest Re- 
search Institute was inaugurated during Lord Curzon’s 
Viceroyalty. It was placed at Dehra Dun and the 
old school was given the status of a college, and 
courses were instituted for training members of the 
Provincial Forest Service. Research work proceeded 
slowly at first, since no accommodation was available. 
Grants were made and a fine Research Institute 
building was opened in 1913, it being considered 
at the time that ample ‘accommodation had been 
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provided for research for at least twenty years. The 
Institute grounds covered 47 acres, the land costing 
R. 1,68,000, and the buildings, including workshops, 
R. 5,08,000. The War period witnessed a great 
development. The forces on the eastern fronts had 
to depend mainly on India for their requirements in 
timber, fuel, fodder, and so forth. Great calls were 
made on the Institute, especially on the economic 
and utilisation side. By the end of the War, the 


Government of India recognised that the Institute, 


had already outgrown the accommodation provided 
in 1913. A large project was accordingly drawn up. 
An area of 1300 acres was purchased a few miles 
outside Dehra Dun and plans for a new Institute 
building, laboratories, workshops, officers’ quarters 
and offices were prepared, the new scheme being 
estimated to cost R. 14 crores. 


THE most urgent need at Dehra Dun was for 
new economic laboratories for timber testing, im- 
pregnation, seasoning, paper pulp, etc., and for up- 
to-date machinery. These latter were all erected and 
at work before the close of 1924; one wing of the new 
Institute building was also under construction. To 
some extent the work was checked under recommenda- 
tions of the Inchcape Retrenchment Committee, 
which considered that much of the reeearch work 
could be left to private enterprise. Under the new 
Reforms Act, a certain section of Indian opinion 
wished to have the training of the probationers for 
the Imperial Forest Service carried out at Dehra Dun, 
and both the Legislative Assembly and the Council 
of State passed resolutions to this effect, so far at 
least as Indians were concerned. Under these pro- 
posals, the old Research Institute building was to be 
adapted for educational purposes. “The Times of 
January 23 published a telegram from Delhi stating 


that the Finance Committee has sanctioned a sum 


of 833,000%. to be spent on the Research Institute. 
The wording of the telegram 1s somewhat ambiguous, 


but it appears to imply that the money has been. 


granted for the development of both research and 
education in the above-described directions. ` 


Tue problem of checking cruelty to animals is one 
which particularly interests men of science, partly 
because cruelty is so often due to laxity of thought, 
and partly because the doctrine of evolution has 
discredited the view that animals are senseless auto- 
mata and of importance only in so far as they affect 
man's welfare. Indeed, the fanatical hostility which 
Darwinism has encountered is largely attributable to 
an exaggerated contempt for them, and to consequent 
resentment at being connected with them by deecent : 
it was, perhaps, not by coinadence that Charles 
Darwin and Russel Wallace were both earnest cham- 
pions of the animals’ cause. But if animals are far 
better off in Great Britain to-day than they were 
a hundred years ago, and than they still are in 
France, Italy, and most other countries, the im- 
provement must be attributed largely to specific 
educational work such as that which has been fostered 
by the Royal Society.for the Prevention of Cruelty to 
Animals. That work needs, however, to be extended, 
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for we still meet with cruelty which arises, sometimes 
from vice, but more often from apathy and lack of 
imagination. A key to further extension appears to 
lie in the hands of university students, many of whom 
become teachers in after life, and accordingly an 
attempt is being made to provide machinery (in the 
University of London in the first instance) for direct- 
ing the attention of students to the whole problem. 
To ventilate the proposal, the Students Union of 
Birkbeck College is arranging a historical lecture on 
the subject on Friday, February 12, at 8.15 P.M., and 
at this, we understand, all readers of NATURE will be 
welcome. Itis hoped that a large number of students 
and members of college staffs will support the attempt: 
they should send their names to Capt. C. W. Hume 
at Birkbeck College, London, E.C.4. We understand 
that the movement is already assured of the guid- 
ance of several experienced veterinary surgeons and 
biologists. 

A WEEK or two ago a case of assault on an alleged 
witch, which came before a magistrate at Tipton, 
attracted no little attention ; but the trial at Melun, 
in France, of a case of assault on a priest, is even more 
remarkable. Abbé Desnoyers of Bombon, the victim 
of the assault, was set upon and beaten by a party 
of men and women with the object of driving out 
the diabolic possession which had enabled him to 
interfere with the miraculous manifestations of an 
image of the Virgin, the object of a cult of which a 
Mme. Marie Mesmin, an illiterate former conciérge 
of Bordeaux, was the head. The accused arnved 
at the court wearing black veils and spectacles, 
said to be as a protection against photography, but 
more probably as a protection against malevolent 
spells, as 1t was only with difficulty that they were 
persuaded to remove them while giving evidence. 
One of them identified the Abbé with Satan himself, 
and stated that he had sent diseases to Bordeaux 
by means of birds, by which he himself (the witness) 
had been affected, as well as Mme. Mesmin. He also 
said that the Abbé could inflict death on any one 
he lked within twenty-four hours, with or without 
suffering. He possessed dolls ın which pins were 
stuck to injure his victims, and transmitted 
by birds. Mme. Mesmin had cried out between 12 
and 2 o'clock in the morning, “ The Abbé Desnoyers 
is killing me; get rid of him.” It is interesting to 
note exactly the same accusations being made ın the 
twentieth century as were made in the witchcraft 
trials in England and on the Continent in the sixteenth 
and seventeenth centuries. One of the prisoners said 
a priest sold to the devil was,all-powerful. This 
was fully in accord with the remarkable frequency 
with which in France witchcraft has been connected 
with priests, the case of Grandier in the seventeenth 
century being, of course, the best-known instance. 


“Tue Arrival of Man in Scotland ” was discussed 
by Dr. James Ritchie at the meeting of the Edinburgh 
and Lothians Branch of the Royal Anthropological 
Institute, held on January 19. Dr. Ritchie stated 
that the first men of whom evidence has been found 
reached Scotland at or shortly after the period of 
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the 50-feet beach, when the sea stood at a considerably 
higher level than it does now, and the Firth of Forth 
penetrated inland far beyond Stirling. Along its 
margin in the Carse of Falkirk are many kitchen- 
middens, and in Oransay and a few other prehistoric 
settlements on the west coast, clear evidence has 
been found of the presence of a people of Axilian 
culture. They appear to have reached Scotland during 
a period of moist climate, perhaps some gooo years 
ago. The Azilian men had no domestic animals and 
were unfamihar with even the simplest agriculture. 
They lived solely by hunting and fishing, a large 
proportion of their food being made up of the common 
shell-fish of the sea-shore. They were sparsely 
scattered, probably never exceeding sixteen to the 
square mile. Vegetation was very similar to that of 
modern times except for the extensive forests and 
broad marshes. But many animals long extinct in 
Britain roamed in the forests or bred in the marshes 
or plains. Of the larger forest creatures, elk or 
moose, reindeer and the extinct wild ox or urus 
were common. The beasts of prey included the 
brown bear, the lynx (found only near Inchnadamph), 
and the wolf. Amongst smaller animals were the 
extinct northern vole, the lemming, and the beaver. 
Birds were represented by the great auk on the sea 
coast, by the forest capercailzie, the bittern, the crane, 
and the great bustard, all of which have since died out. 


Tue third annual meeting of British roologists was 
held on January 9 in the rooms of the Zoological 
Society of London. Fifty-seven “zoologists were 
present, and Prof. Graham Kerr occupied the chair. 
Among the more important contributions were the 
following: Dr. Bather referred to the importance of 
writers on zoological subjects following the gener- 
ally accepted rules of zoological nomenclature and 
systematic work, and the view of the meeting was 
clearly that he should wrte a short paper to make 
the rules more readily acceesible to workers. Prof. 
Stanley Gardiner spoke on the importance of entomo- 
logy and moved “ that this meeting of British roolo- 
gists, recognising the importance of entomology as a 
growing branch of roology, both from a scientific and 
from a practical standpoint, urges greater provision 
in the British and other Museums and extended 
teaching and research facilities in the universities.” 
This was carried unanimously, as was also a further 
resolution, ‘‘ That this meeting of British zoologists 

ts to the Prime Minigter and the Trustees of 
the British Museum the urgent need for an extension, 
both in space and in staff, of the Entomological 
Department of the British Museum.” Prof. Douglas 
Laurie reported upon the progress towards the estab- 
lishment of a diploma in roology and also upon the 
progress of the library co-operation scheme. A dis- 
cussion upon “ the desirability of linking together the 
biological sgiences,’’ opened by Mr. C. Pantin, raised 
the question of the advances in modern zoological 
teaching and brought out views upon the physio- 
logical aspect as opposed to the morphological in the 
training of the student. The next meeting will be 
held on January 8, 1927. 
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THE Times of February 1 had an article on “ The 
Rainfall of 1925,” by Mr. R. Corless, superintendent, 
British Rainfall Organisation, Meteorological Office. 
The rainfall, as a whole, was only slightly above the 
average value, but the distribution of the fall pre- 
sented some interesting and remarkable features. 
Over part of Hampshire, including the Isle of Wight, 
the year was the wettest since 1868 or before, but 
June was absolutely ramlees. Other areas without 
rain in June included the western part of Cornwall and 
of Pembrokeshire, a tract at the head of the Bristol 
Channel, and several smaller areas on the south coast 
and in the Midland counties. At St Martin’s, 
Guernsey, it was the first rainless calendar month in 
an 82 years’ record. Over England generally, the 
drought set in about May 30 and ended on July 1. 
A mapis given showing the rainfall over the whole of 
the British Isles. The most striking feature of the” 
map is said to be that the area in the south of England 
extending from Newhaven to Weymouth had an 
excess of the average for the year amounting in some 
cases to 40 per cent. At Ventnor the total fall was 
41-25 in., and was the highest value since obeervations 
began in 1839, except for a total of 42-05 in. measured 
in 1852. The totals for Brighton and Yapton (near 
Littlehampton) were the largest ever recorded in 
51 and 6o years respectively. - 

AT the meeting of the Muminating Engineering ' 
Society on January 21, Mr. Eric Farmer, of the 
Industrial Fatigue Research Board, read a paper 
dealing with the lighting of coal mines, in the course 
of which he described experiments illustrating the 
benefit of screening the filaments of miners’ lampe, 
preferably by a translucent coating on the inside of 
the protecting: glass cylinder. Dr. H. S. Elworthy 
contributed data showing an apparent benefit, in 
cases of nystagmus, of a yellow-tinted , and for 
this several explanations were offered. It was 
suggested that this colour aids the miner in dis- 
tinguishing bluish shale from black coal, that it is 


“favourable to definition, and that -the fact of the 


periphery of the retina being relatively insensitive to 
yellow light at low illuminations may help to check 
movements of the eyeball characteristic of nystagmus. 
There was a general recognition of the need for 
higher candle-powers, and a lamp operating with a 
4-volt battery and yielding four times as much light 
as the ordinary lamp, though- nearly twice the 
weight, was exhibited. The need for a standard 
specification for bulbs used in miners’ lampe was 
pointed out, and it was emphasised that the demand 
for & life of 1000 hours is excessive for 2-v. lampe, 
resulting in a poor efficiency and feeble light Prof. 
Thornton, in a written contribution, suggested the 
possibility of ordinary methods of electric lighting 
in mines, based on the use of special cables fed by 
a low voltage high frequency alternating current, 
such as had already been found practicable for 
signalling purposes. 

At the anniversary meeting of the Royal Anthropo- 
logical Institute held on January 26, the following 
officers for the ensuing year were elected: President, 
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Mr. H. J. E. Peake; Vtce-Presidents, Mr. C. O. 
Blagden, Prof. Percy Newberry, and Mr. R. W. 
Williamson ; Honorary Treasurer, Dr. F. C. Shrobsall ; 
Honorary Secretary, Mr. E. N. Fallaize; Honorary 
Editor, Mr. H. J. Braunholtz. 


Pror. G. B. Brown, Watson Gordon professor 
of fine arts, University of Edinburgh; Prof. A. S. 
Eddington, F.R.S., Plumian profeasor of astronomy, 
University of Cambridge; and Prof. T. Okey, pro- 
feesor of Italian, University of Cambridge, have been 
elected members of the Athenæum under the pro- 
visions of Rule II. of the Club, which empower the 
annual election by the committee of a certain number 
of “ persons of distinguished eminence in science, 
literature, or the arts, or for public services.” 

Ir was announced at the ordinary scientific meeting 
of the Chemical Society held on January 21 that the 
Council had received with sincere regret that afternoon 
the resignation of Dr. Arthur W. Crossley from the 
office of president, owing to ill-health. ‘Prof. H. 
Brereton Baker has been nominated by the Council 
to the office of president. The annual general meeting 
of the Society will be held this year at Manchester on 
March 25, the annual general meeting being held in 
the University at 4 P.M., and the dinner in the 
Midland Hotel at 6.30 for 7 o'clock. 


` Pror. J. Barcrorr will deliver a lecture entitled 
“ Hæmoglobın ” before the Chemical Society on 
Thursday, February rz, at 8 p.m., in the Chemical 
Laboratory at University College, Gower Street, 
London, W.C.1. The lecture will be followed by 
demonstrations by Dr. Hartridge and Dr. Roughton, 
of a method of measurement of rapid velocity con- 
stants; by Dr. Keilin, of cytochrome in animal and 
vegetable tissues ; by Prof. Barcroft dnd Dr. Hecht, 
of a method of measurement of equilibrium constants ; 
by Mrs. Kerndge, of a glass electrode; by Mr. 
R. Hill, of porphyrins of the heavy metals; and by 
Mr. G. S. Adair, of measurements of osmotic preesure 
of hæmoglobin. 


AT a meeting of the British Mycological Society 
held at University College, London, on January 23, 
Mr. Chaston Chapman dealt with the advantages to 
be gained by the foundation of & National Institute 
of Industrial Micro - biology, and the following 
resolution (proposed by Mr. F. T. Brooks and seconded 
by Prof. Dame Helen Gwynne-Vanughan) was put to 
the meeting and carried unanimously—'‘ That the 
members of the British Mycological Society at their 
meeting held at University College, London, on 
January 23, 1926, are of the opinion that it is moet 
desirable that a National Institute of Micro-biology 
should be established in this country.” 


DENMARK now possesses a sanctuary for the native 
fauna and flora, in an estate transferred to the Uni- 
versity of Copenhagen, by the munificence of a private 

«citizen. The property is that called “ Strodam,”’ 
sacar Hillerod, some 30 miles north of Copenhagen, 
and south of Elsinore, It comprises about 300 acres, 
and is to be a perpetual sanctuary for native animal 
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and plant life to be preserved in the interest of natural 
science. The donor is Mr. Axel Jarl, whose family 
are well known for their munificence for any object 
of national benefit. Zoologists and botanists both 
of Denmark and other countries are indebted and 
will be grateful to Mr. Jarl for his practical if senti- 
mental tributes to his native land. 


ARRANGEMENTS are proceeding for the Intprnational 
Archwpological Congress in Syria and Palestine which 
is to be held under the patronage of the two High 
Commissioners at Beirut in April next. Invitations 
have already been sent to a large number of repre- 
sentative bodies to appoint delegates to the Congress, 
and a revised programme of proceedings has now 
been issued. The work of the Congress will be 
arranged in three divisions, first ethnological and 
prehistoric, second ancient history, and third medieval 
and modern. Delegates are, however, asked to 
assemble in Jerusalem on April 2 for a special 
programme covering the week preceding the opening 
of the meeting at Beirut. It is hoped that they will 
be able to visit all the principal sites of archzological 
interest including Byblos, Sidon, Baalbek, Palmyra, 
Tiberias, Beisan, Megiddo, Jerusalem, and Jerash. 
After the close of the Congress on April 23, a visit 
will be paid to Petra, lasting from April 24 until 
April 28. 


We have received the third number of Brighter 
Biochemistry, the illustrated journal of the Biocherni- 
cal Laboratory, Cambridge. It maintains the high 
standard of humour reached by its predecessors 
Although the topical allusions have mainly a local 
sign, yet any one who is acquainted with the work of 
this School can derive great enjoyment from them 
The illustrations both in the case of past and present 
personages are, we hope, rather legendary than 
actua] portraits. In the section entitled “ Dunnaday 
Boke ” readers will find a full account of the manners 
and customs of the community. Copies, 2s. 6d each, 
may be obtained from the editors at the Sir William 
Dunn Institute of Biochemistry, Tennis Court Road, 
Cambridge. 

THE first photographic lens interferometer, designed 
and made by Mesers. Adam Phiger, Ltd., and supplied 
to a British firm, is now installed at the Leicester 
works of Messrs. Taylor, Taylor and Hobson, Ltd., for 
the testing and control of their optical designs and 
products. The first problem which the research 
staff of the firm had to solve was to eliminate mechani- 
cal strains introduced by ordinary methods of mount- 
ing the component glasses. Such strains have been 
found in high-class anastigmats of all makes, and 
though slight in themselves, they introduce consider- 
able want of symmetry in the interference patterns. 
The strains can be eliminated by a simple geometric 
mounting of the component lenses, for which Messrs. 
Taylor, Taylor and Hobson have applied for patent 
protection. The firm hopes to exhibit the system at 
the forthcoming Optical Convention. 


Mr. HERBERT SPENCER’s trustees are publishing 
through Messrs. Wiliams and Norgate, Ltd., an 
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addition to Herbert Spencer's “ Descriptive Socio- 
logy.” The work, which will deal with Ancient 
Egypt, has been written by Sir Flinders Petrie and 
will be issued at an early date. f 


AMONG the spring announcements of the Cambridge 
University Prees are “ Science and the Modern World,” 
by Dr. A. N. Whitehead, which embodies a study of 
the mentality of successive epochs during the past 
three centuries in so far as it has been influenced by the 
development of science; ‘‘ The Quantum Theory of the 
Atom,” by G. Birtwistle, dealing with the evolution of 
the quantum theory from its inception by Planck down 
to the most recent work on the reaction of the atom 


to radiation fields; and “ Population Problems of the. 


Age of Malthus,” by G. Talbot Griffith, being a study 
of economic conditions and their effect on the birth, 
marriage, and death rates at the tme when Malthus 
wrote his “ Essay on Population.” 


APPLICATIONS are invited for the following ap- 
pointments, on or before the dates mentoned : 


Inspectors under the Mimstry of Agriculture and 
Fisheries for the purposes of the Diseases of Animals 
Acts, 1894 to 1925—-The Secretary, Ministry of Agrı- 
culture and Fisheries, 10 Whitehall Place, S.W.1 
(February 15). A tutor and lecturer on methods of 
teaching science (especially physics and chemistry) 
at the London Day Training College—The Principal, 
London Day Training College, Southampton Row, 
W.C.1 (February 22, on Form H.2/1). A Vice 
Pnincipal of the Somerset Farm Institute, Cannington, 
near Bridgwater—The Principal (February 22). A 
senior lecturer in the department of logic and meta- 
physics of the University of Glasgow—The Secretary, 
University Court, the University, Glasgow (February 
24). A secretary to the Royal Horticultural Sonety— 
The Treasurer, Royal Horticultural Society, Vincent 
Square, S.W.1 (February 27). A man to take charge 
of the A.I.D. Chemical and Physical Testing Labora- 
tory at the R.A.F. Stores Depot, Kidbrooke, S.E. 
—The Secretary (S.2), Air Ministry, Adastral House, 
Kingsway, W.C.2. ý 


Our Astronomical Columa. 


RECENT SUNSPOT AND MAQNETIC “ STORM.” —On 
January 26, the largest magnetic disturbance for five 
re was recorded by the etographs at the 

oyal Observatory, Greenwich. e disturbance com- 
menced at 16$h., rose to a considerable maximum, 
and subsided soon after 5h. on the following morning. 
The greatest range shown during the disturbance by 





Fa 1. 


the magnetic needle recording magnetic Declination 
was one degree. The photographic traces of North 
Force and Vertical Force also showed considerable 
deflexions. Prese telegrams announced a remarkable 
display of the aurora borealis seen from Norway and 
North America en the night of January 26. 

At the time of commencement of the magnetic 
“ storm,” the great pie which had been a prominent 
object on the sun’s disc since January 18, was about 
27° weet of the central meridian. The spot was first 
seen from December 22 to January 3, when it was also 
of great size, but no disturbances of any consequence 
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were recorded by the magnetographs during this 
period. Mr. J. Evershed, observing with his spectro- 
prea instruments at Ewhurst, Surrey, no large 

i bances in the chromosphere over the spot when 
seen close to the weet limb on January 4 (R.A.S. 


report, The Observatory, agai 1926). 
e accompanying photograph (Fig. 1} was taken 
on January 20 at the k Observatory, Greenwich, 
and shows the largo (latitude aa° NG two days 
after its reap ce on the sun’s disc. The spot 
18 followed by bright facule in which a few scattered 
ts can be seen. Preceding the great spot by 9° 
of solar longitude is a smaller one, which has formed 
whilst this of the sun was turned away from 
the earth. It 1s probably separate from the groat 
spot disturbance, but the Mount Wilson polarity deter- 
minations will throw light on this point. 


Details of tion and area of the large spot will 
be found'in NATURE of January 9 and 30. 


PHOTOGRAPHIC STELLAR PHOTOMETRY.—The appli- 
cation of photography to stellar photometry has at 
present scarcely pro Poron the experimental 
stage. Vanous methods have been used by different 
observers, and ıt is therefore of some interest to 
receive details of those in use at the Yerkes Observa- 
tory, as described by J. A. Parkhurst and Miss Farns- 
worth in the Astrophysical Jowrnal, vol. 62, p. 179. 
The stellar es were taken in sharp focus, and were 
compared in a Hartmann microphotometer with an 

ti ee of ım , formed at equal intervals of 
about a magnitude ving a series of © i 
in logarıthmıc ratios, on A chosen star. The scale 
values were obtained independently on each plate by 
using coarse wire objective tings, and compari 
the fret order spectra cbtalned in this manner with 
the central . Both photographic and photo- 
visual magnitudes were measured—the latter by 
using Cramer isochromatic plates with colour filters. 
The reduction to international magnitudes was 
effected either by means of duplicate exposures and 
comparison with stars of the North Polar Sequence, 
or indirectly by companson with Harvard or Potsdam 
stars included on the same plate, reducing the latter 
magnitudes to photographic by correcting for colour 
index. The results of this work during 1914~1924, 
together with further details, are promised in a forth- 
coming publication of the Yerkes Observatory. 
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Research Items. 


Earty MaN IN Rossia.—In a recent number of 
the Russian Anthropological Journal, Prof. A. P. 
Pavlow, of Moscow, records the discovery of the 
fronto-parietal portion of two human skulls in a 
Pleistocene deposit near the village of Oundory, on 
the lower Volga. Hoe describes them as in the same 
muneralised condition as the bones of the mammoth, 
woolly rhinoceros, reundeer, camel, and other Pleisto- 
cene mammals with which they were associated <A 
human humerus, in the same state of f preservation, 
was found with them. The brow-ndgeés in the skulls 
are not strongly marked, and Prof. Pavlow concludes 
that the new specimens may be referred to the same 
raco as the skulls from CombeCapelle, Brinn, and 
probably Prédmost He thinks the much-discussed 
skull from Galley Hill may be placed with them. 


A CEREMONIAL “ MASK ” FROM New Guinza.—lIn 
Man for January, Mr. T. A. Joyce figures a remarkable 
ceremomal object of indeterminate nse from the 
Sepik River. It1s here called a mask, a similar object 
having been described by Otto Reiche (‘‘ Ergebnisse 
der Südsee Expedition 1908-10,” vol. 2, I, p. 401) 
as the earliest form of mask, but no details as to its 
use were given. The present example has been pre- 
sented, with other objects, to the British Museum by 
Mr. Schreibner of Dutch New Guinea. It shows no 
attachments suitable for a human head such as would 
be necessary for a mask. It resembles a shield, 

‘long-oval in shapé, and is com of basket work, 
of coiled technique, supported a stout rim of split 
bamboo, and has a kind of “ backbone”’ consisting of 
a wooden stick fastened to the reverse surface in a 
longitudinal section. The face is plastered with clay 
in which the ornamentation is set. At the top is a 
human skull secured by cane lashings, ornamented 
with cowrie shells, and ished with a long artzficial 
nose, similarly decorated. Below the akull are semi- 
circular rows of shells and pigs’ tusks simulating a 
necklace. The rest of the sie is decorated with 
series of Pigs’ tusks, coix seeds, crocodile teeth, 
fragments of shéll, and two broken bits of china. 
The ranty of ethnographical imens from the 
Sepik River gives these objects an exceptional interest. 


Tae REGIME oF THE Nuz.—In a large and well- 
ilustrated mon ph on the Lake Plateau Basin 
of the Nile (Ministry of Public Works, Egypt, 
Physical Dept. Paper No. 21), Dr. H. E. Hurst 
makes some interesting additions to.our knowledge 
ef the origin of Nile water. From December to May 
the: White Nile is the main source of Nile water, 
contributing in April so much as 80 per cent. In 
flood time, however, the Blue Nile may contnbute so 
much as 72 per cent. and the Atbara so much as 
26 per cent. Of the two streams of the White Nile, 
the Bahr el Gebel is more pap aie than the Sobat. 
From early’ April to the middle of July the former 
supplies 50 cent. of Nile water. Taking into 
account the time of travel of the water, it appears that 
the period of low water at Aswan, mentioned above, 
corresponds with November 8 to February 25 at 
Mongalla in the Sudan. Gauge measurements have 
shown that the contribution of the lake sources 
during that time is about 94 per cant. of the disc 
of the Bahr el Gebel. The corresponding time at the 
tail of the swamps and the Sobat mouth is February 22 
to June 11, when the di from the swamps is 

per cent. of the total White Nile discharge. At 
um, where the critical period begins about a 
month later, the White Nile contributes abont the 
same percentage of the total discharge. Hence 
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Dr. Hurst calculates that during the period of water 
shortage in Egypt, nearly 50 per cent. comes from the 
equatorial lakes. This gives them a somewhat greater 
value to Egypt than was formerly accepted. 


MOLLUSCA FROM THE MoLuccas.—A “ Report on 
a Collection of recent Shells from Obi and Halmahera 
oluccas) ” and surrounding islands, by Dr. C. H. 
ingh, has been published by the Geological 
Institute of the Agricultural University, at Wagen- 
ingen (Communications, No. 9). It 1s a bulky list 
of just on 300 species almost exclusively marine, 
without descriptions, but with ample and properly 
compiled onymy (which is rare) and distribution 
for each. It is further accompamied by an excellent 
and full bibliography giving the most recent informa- 
tion as to the dates of publication of the more 
important works cited Any one, therefore, working 
at the fauna of the region ın question will find the 
work indispensable, whilst Aeneas wishing that the 
little outline map of the Moluccas on p. 5 had been 
commensurate in value with the rest of the volume, 
and that an index to the genera had been added, 
since there is no hint given as to whose classification, 
if any one’s, has been followed : it cannot be a very 
recent one since the lo has been left in the 
genus Pteris, from which it long. been removed. 


CaRIDEA IN THE INDIAN MusEum.—Dr. Stanley 
Kemp, in his concluding (seventeenth) note on 
Cru Decapoda in the Indian Museum (Records 
Ind. Mus, vol. 27, Pt. iv, 1925), brings together 
observations on members of eight Amili ies of Caridea, 
and provides optic tables, where necessary, of the 
characters of the genera and species. In addition to 
~matters of taxonomic interest, the author directs 
attention to the occurrence in’females of the genus 
Leptochela of dimorphism correlated with the 
breeding season. Al the females with ea tricannate 
carapace were found to be either ovigerous or to 
have just liberated their young. The females with 
smooth carapace were not ovigerous, and showed no 
mgn that they had recently borne eggs Dr. Kemp 
concludes that the female moults immediately before 
the extrusion of her ova, the carapace in the course 
of this moult developing longitudinal carnæ After 
the eggs have hatched, another moult occurs and the 
carapace resumes its original smooth condition. 
Dimorphic females have been found in three species, 
and it is not unlikely that they occur throughout 
the genus. The occurrence of jumimous or in 
two shallow-water genera of Pandalidz 1s noteworthy, 
as such organs have hitherto been known among 
Candea in deep-sea species belonging to the family 
Hoplophondz. The discovery of a species of 
Palamonetes in a lagoon and in a backwater in south 
India is interesting, as no member of this genus was 
known between jana! PETE and the coasts of China. 
Dr. rene suggests t the marked acon anny a 
the distribution of the genus is more apparent 
real, for this is an inconspicuous anımal which will no 
“doubt be found in many additional locahties. 


THE ORIGIN. OF THE BANANA IN AMERICA.—The 
question of the iy a home of the banana has given 
riso to much difference of opinion, thoħgh most 
botanists have assumed that it Idy in the Indo- 
Malayan region. It has been suggested that the 
banana was introduced into America by way of the 
Canary Islands and Hayti about the year 1516. How- 
ever, a few early writers, such as Humboldt, have 
pointed out that it was cultivated along the Orinoco 
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and Benı rivers by the aborigines at the time of their 
first exploration. There 13, therefore, historical evid- 
ence that the banana was indigenous in America. 
Dr E. W. Berry has now been able to throw fresh 
light on the problem by the identification and oe 
scription of fossil banana seeds from Terti 

Colombia (Am Journ Sct, Dec 1925) *the on Senet 
horizon cannot as yet be stated, but Dr Berry favours 
an Oligocene age The independent cultivation of the 
banana by the natives of America long before the 
advent of Europeans thus appears to be proved, 
though it cannot yet be argued that South Amenca 
was the actual region of ongin. 


PARASITISM OF THE DoppER.—<At the present time 
when there 1s so much controv on the rôle of 
xylem and phloem in the transport of food ın the plant, 
there ıs renewed interest in the method by which a 
total parasite like the dodder attaches itself to its 
host, as presumably this connexion must provide for 
the transport of food matenals from host to parasite. 
Considerable interest therefore attaches to the con- 
clusion reached by John Thomson (Trams. of the Roy. 
Soc. of Edinburgh 54, Part II No 5) that in the sucker 
of the dodder no phicem whatever accompanies the 
xylem and penetrates into the host tissues. This 
conclusion is directly at variance with the earher 
conclusions of Peirce and Thoday (Sykes) (Annals of 
Botany 1893 and 1911), but it is in complete agree- 
ment with a recent per by Zender (Inst de 
Botanique, Université de: Genève, Series ro Fasc 8, 
1924), and there seems little doubt that the earher 
observers, who were not in agreement as to the posi- 
tion of the phlem, were in error ın reporting its 
presence. Thomson’s further conclusion that the 
sucker makes little or no special attachment to the 
phlæm 1s surprising even for the one species he has 
examined, Cuscuia reflexa (Roxb ), in view of the very 
epee haustonal- like attachments to the phloem 

bed and figured by Zender in other species; 
but continental work on the anatomy of Cuscuta 18 
somewhat neglected in Thomson’s paper, and in the 
absence of any comparison of technique and results 
by the latter author, it ıs difficult to reconcile the 
discrepancies between the two accounts of the union 
between parasite and host. 


mo AND Root GROWTH —Pubhication No. 368 
the Carnegie Institution, upon the ‘“ Physiological 
irae of oo ts,” by Wilham Austin Cannon, gives 
good reasons for introducing two new terms into the 
consideration of the oxygen relation of roots. The 
least oxygen pee pressure at which root growth 
1s observed is termed the lower critical concentration 
and 1s valid only for a given species when growing at 
a given tem ture, similarly an upper cnitical 
pressure is defined, which is the minimal oxygen 
pressure at which, at the given temperature, normal 
growth can take place. e oxygen demands of the 
root system increase very tly with msing tem- 
perature, and while both these critical concentrations 
may be low for low temperature, at high temperatures 
critical pressure in particular rises con- 

eri ie For many plants the range between upper 
and lower critical pressures may be very considerable, 
and represents a range, therefore, over which oxygen 
concentration is considerably hmuting root activity. 
Whilst fof some very aerobic root systems the higher 
critical concentration at high root temperatures may 
practically approximate to the normal oxygen content 
of the air, other root systems, like those of Salx 
and species of Baccharis, etc , may show a much lower 
upper critical concentration and continue to grow 
at very low oxygen concentration indeed. Another 
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interesting feature of this monograph 1s a chapter 
contnbuted by Edward Elway Free upon expermments 
with small oxygen concentrations in which helium was 
used as an inert lutna gas to see if nitrogen could 
safely be treated as without action save a3 diluting 
the oxygen. At first experiments seemed to indicate 
that the nitrogen was more toxic than the helium to 
the root systems; this difference disappeared, how- 
ever, when both were complete ae ae freed from 
oxygen, and it turned out that small oxygen con- 
centrations seemed more readily available to the root 
system when the diluting gas was helium. This 
effect ıs traced with great possibility to the ter 
density of the nitrogen, which leads to the result that 
the small oxygen content ıs diffusing much more 
rapidly to the root surface through helium than 
through nitrogen. 


MAGNETITE GARNET Rocks FROM ADELIE LAND — 
a the T Reports of the Australian Antarctic 
ition (Series A, vol. 3, Geology, Pt. 5. eres 
W.: Alfred James Kent, 1925. Price 2s) res 
Conlon describes a series of schists and 
collected from the glacial moraines of Cape ins nison 
The specimens are characterised by an abundance of 
either magnetite or garnet or both. About half of 
them—containing dominant magnetite—correspond 
closely with Gribeamann! ’s Group XI. of the crystal- 
line schists Others, however, contain gamet and 
an epee in roughly sunuar proportions, together 
with quartz, felspar, and biotite, and their chemical 
characters are wi ely different from those of any group 
of schists hitherto defined It is suggested that these 


new types of garnet-magnetite rocks are probably 
denved from sediments the composition of which has 
been modified by igneous emanations. As the gamet 


ig an aluminons variety, ıt seems probable that the 
original sediments were us, for in the ana- 
logous skarn-rocks of Scandinavia derived from lime- 
stones, the characteristic et 18 andradite That 
Kg emanations have played an smportant part in 

development of the senes is further suggested by 
the occurrence of a specimen containing abundant 
tourmabne This rock 1s also rch in cordierite con- 
beaters well-formed pleochroic haloes, and its mineral 
assemblage indicates beyond doubt that it is a sedi- 
mentary derivative e petrological history of the 
whole assemblage of specimens has been clearly and 
convincingly elucidated, and the report 1s a valu- 
able contmbution to our growing knowledge of Ant- 
arctica. 


THE MEASUREMENT OF GEOLOGICAL T1mz.—At the 
annual meeting of the Lake Su eae pa Mining Institute 
on August 13 last, Prof. A. presented the 
report of the Committee of the National Research 
Council on ‘ The Measurement of Geological Age by 
Atomic Disintegration ' Apart from the very careful 
work of Ellsworth in Canada, no very definite results 
have yet emerged, most of the active members bein 
still engaged in developing methods. An example o 
one of the most promising of these 1s the concentration 
of the radioactive min , such as zircon and allanite, 
from a Paleozoic pegmatite near Boston. By a 
further concentration, allanite alone was ted, 
and ita analysis by Ellsworth yielded a lead-ratio, 
Pb/(U +0 354Th), of o 043, a definitely Palaeozoic 
ratio. Another new result 1s a ratio of o 084 from an 
analysis of polycrase from Brazil by E. P Henderson. 
This agrees fairly well with results on presumably 
late pre-Cambnan minerals from Central Africa and 
Ceylon. The Committee has in hand further work 
which will enable an age companson between Keween- 
awan and pre-Huronian granites to be drawn. It 1s 
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pointed ont tiat the imoet pressing needs are to test thie 
pothesis of Kirsch that thorium may be derived 
from “ thorio-uranium,” and to discover whether con- 
sistent lead-ratios can be obtained from minerals rich 
in thorium.. The evidence at present available, and 
already discussed by Holmes and Lawson, does not 
support the Kirsch hypothesis, but suggests that 
thorium minerals tend to lose part of just 
as all radioactive minerals necessarily lose of 
their helium content. The Committee is to con- 
tulated on laying the foundations of this compre- 
ensive research cautiously and securely. In its 
next report it should be able to clear up much of the 
present confusion of ideas due to the competition of 
conflicting hypotheses. - 


Optical Guass Manuracroure —Interesting bio- 
graphical details of Pierre Louis Guinand (1748-1824), 
who played an important part in the early develop- 
ment of the art of making optical glass, are given by 
M. Paul Ditisheim in the Bulletin ds la Société Astro- 
nomigue de France, Aprl 1925. The advances in 
optical designing made by Moor Hall, by Dolland 
and by Ramsden had produced a demand for homo- 

eneous pieces of flint glass of much larger size than 
been previously required. The prolonged and 
laborious investigations of Guinand were largely 
responsible for enabling this demand eventually to 
be met, The methods he adopted are still considered 
essential in the present-day manufacture of optical 
glass. After developing his process at Les Brenets, 
in Switzerland, Guinand was engaged in 1805, by 
Reichenbach and Utzschneider, a of instrument- 
makers, to establish a glass at Benediktbearn 
near Munich. Here he worked for just over eight 
years, producing glass for more than 5000 achromatic 
i ache He worked in conjunttion with Fraun- 
hofer, whom he had instructed ın the process of glass- 
ing. Fraunhofer was put in charge of the works 

in 1811, and two years later Guinand returned to Les 
Brenets, where, with his son Aimé, he recommenced 
manufacture. In 1823 he placed at the disposal of 
the Astronomical Society of London a disk of flint 
glass of 7} tn. diameter. This was worked and 
mounted Tulley, a London optician, and its per- 
formance called forth unstinted ise from Dolland, 
ohn Herschel .and other mem of the Soaety. 
uinand died in 1824. In 1828 his son Henri, in 
par namhip with G: Bontemps and others, introduced 
is processes into France. 1848 Bontemps entered 


tho service of Messrs. Chance Brothers of Birmingham, 
who were thus enabled to co with the ch 
firms, and have since then unin ptedly continued 


the manufacture of optical glas. 


A PHOTOGRAPHIC SPECTROPHOTOMETER FOR THE 
ULTRA-VIOLET.—A method of measnring the rotatory 
wer of liquids for ultra-violet rays is described by 
esars. A. Dee pa ae ae 
rendus Acad. Sct. Paris, Jan. 4. Light which 
passed through the polariser, a trough containing 
the liqmd and the analyser, along an axis sy, is 
deflected at right angles to this axis by a train of 
. it on a photographic film bent into a 
cyclindrical form: with xx as the axis of the cylinder, 
forming upon it a series of images of a short slit for 
the erent ultra-violet limes of the mercury arc 
lamp employed for illumination. The et and 
the train of prisms are mounted together, so that they 
form a system which can be rotated about the ss 
axis. The light spots move over the photographic 
plate, which registers their intensities for different 
tions of the analyser, making it ible to 
Solenne the angle at which each of them 1 ex- 
tinguished. In the instrument as constructed, the 
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first prism of the train also acts as the analyser, 
being made of Iceland spar; the second prism is of 
quartz, and the neceasary lenses and the trough walls 
are transparent to ultra-violet rays. 


Brack AND Waite GLOBULAR LIGHTNING.—In 
the Comptes rendus Acad. Sct. Paris, Jan. 4, M. E. 
Mathias collects accounts of a number of cases where 
non-incandescent bodies were seen to explode, in 
some cases causing injury or death. These balls of 
globular lightning were black, white or grey, and in 
the opinion of the author were due to a of ordinary 
oh ghtning, the incandescence of which was 

idden by a mantle of cloud or amoke, which in some 
Cases clung to the surface of the ball, and in others 
formed a torn mantle aronnd it. It is suggested that 
this smoke was due to the actual burning by the 
incandescent mass of ic substances such as 
cellulose. In one case, described by Zurche and 
Margollé, a number of luminous balls, and also grey 
balls, were seen to em from a wa ut or 
“tornado ” at d’Arsonval (Pas-de-Calais), both kinds 
I with a loud detonation, sending out pieces 
oe bani which the tornado had torn from the 
trees. The clingi mantle sometimes formed is 
ascribed to electrostatic attraction between the 
incandescent centre and the surrounding smoke. 


DETERIORATION OF ALUMINIUM ALLOYs.—From 
time to time Prof. Ernest Wilson has communicated 
to the British Association the results of exposure tests 
made at s College, London, on a series of light 
aluminium ys in the London atmosphere. The 
experiments, which have been in progress for twenty- 
four years, are now brought erin a rper pu 

in the Jowrnal of the Minana of Hlschicil 
Engineers (No. 347). uminium alone, or alloyed 
with copper or with oo per and manganese, shows a 
steady deterioration in electrical conductivity through- 
out the period, whilst the alloys containing copper and 
nickel, copper and zinc, or copper, nickel and zinc, 
often show a decided increase in conductivity after 
peo et fan tia ua o a st The specimens 
pt in the laboratory for control also exhibit a small 
increase, and this process may be accelerated in the 
exposed specimens, or ibly the differential cor- 
rosion may have the effect of removing some of the 
impurities. The alloys containing copper and nickel 
eir ence, some of them 
being almost as good m as when new. A 
microscopical exammation would perhape throw light 
on the nature of the changes which affect the conduc- 
tivity, there being evidently a change of an internal 
kind which is distinct from the dimmution of con- 
ductivity due to corrosion. 

CONDUCTIVITIES OF HYDROGEN AND POTASSIUM 
CHLORDE.—Tho Journal of ths Chemical Socisty for 
December contains an account of the electrical con- 
ductivities of hydrogen chloride and potassium 
chloride in water an oe ee mixtures, by 
T. K. Brownson and F. M. Cray. o measurements 
were made with great care and the results are of 
importance, since accurate work in the region of non- 
aqueous solvents 18 not too abundant. minimum 
conductivity (equivalent with hydrochloric acid was 
found with solvent containing 85 per cent. of acetone, 
and a minimum equivalent conductivity of potassiam 
chloride was found with solvent céntaming 40 
cent. by volume of water. The Ostwald dilution law 
does not hold fully ın any acetone-water mixture 
investigated, but as the acetone content increases ıt 
gives values more nearly approaching a constant at 
all dilutions. 


-a wide range of activities for the year 
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Annual Report cf the Smithsonian Institution. ' 


THE annyal report of the Secretary of the Smith- 

sonian Institution, which was submitted to 
the recent meeting of the Board of Regents, revealed 
The scientific 
expeditions in which the Institution took part pene- 
trated into many corners of the earth. After. re- 
searches extending over six years, Dr. Walcott dis- 
covered fo8sils ın the Lyell limestones of the Canadian 
Rockies which fixed the limestones as of Upper 


- Cambrian age. In China the Insttuton’s zoological 


collecting expedition under the auspices of Dr. W. L. 
Abbott collected 50 boxes of insects, birds, mammals 
and reptiles, in spite of the murderous Bolotsi abori- 
gines who infest the Province of Szechwan. Another 
ition ın China, under the direction of Mr. 

C. W. Bishop of the Freer Gallery of Art, Smithsonian 
Institution, examined a number of large mounds, 
including two tombs of the Han (206 B.C. 
to A.D. 221). The work brought t Chinese 
cultural objects dating from DERLEME tumes to the 
Han period, including stone axes, jade chisels, chariot 
fittings, mirrors. 
In Panama and Costa Rica the Smithsonian 
botanical expedition under Mr. Paul C. Standley col- 
lected material for a report on the plant.life of these 
little-known areas. Mr. John L. Haer Smithsonian 


anthropologist, lost his lfe while with the Marsh 
e ton in Panama, 
e Bureau of American Ethnology, which grew out 


of Smithsonian work in 1850 and is still directed 
by the Institution, conducted a number of important 
researches among the American Indians. The abori- 
ginal Indian cul is fast disappearing, and every 
effort is made by the Bureau to secure as much as 
poet of this ancient lore before it ıs lost for eyer. 

e Chief of: the Bureau, Dr. J. Walter Fewkes, 
brought to light some rare ornaments while 
excavating mounds near M e Shoals, Alabama, 
which be submerged when the Wilson Dam 1s 
completed. Dr. Fewkes also directed repar work 
on tower of the famous “ Mummy Cave House ” 
im Arizona, one of the finest examples of primitive 
architecture in the south-west. Mr. J. P. Harrington 
continued his work of excavation of the Burton Mound 
Indian village, Santa Barbara, California. e 
collections have resulted from his work, and 


Harrington 18 preparing for publication a a ae ` 


on the archæology of this interesting region. 
‘Frances Densmore continued her researches ın Indian 
music; the orginal phonograph records by means of 
which she obtamed these songs from the Indians are 
preserved by the Bureau. 

The year has been a most important one in the 


` researches carried on by the Astrophysical Obeerva- 


tory of the Institution. Four papers were publishéd 
during the year which summarise the work of the 
Observatory during the past twenty years on the 
san’s radiation and its connexion with weather on 
the earth. imental forecasts based solely on 
the variations in the solar radiation have been con- 
tinued for the City of New York. These are still 
largely experimental, and the staff of the Observa- 
tory 18 now engaged in revising the methods of 
measuring and recording the sun’s radiation. The 
observatory station on Mt. Harqua Hala, Arizona, 
has been temoved to Table Mountain, California,. to 
obtain better atfhospheric conditions 

The National useum, another ou of 
Smithsonian’ activities, which the Institution still 
directs, received during the year more.than 350,000 
new specimens. Among the most interesting of 
these were a series of slabs from the Grand Canyon 
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contgining a eee series of fossil footprints; casts 
of certain of the famous finds of pnmitive man; and 
collections of California Indian baskets, insects from 
the late Colonel Thomas L.- Casey, and mineral 
ens, including axmite , from Colonel 
pe Ga A. Roebling The Fukushima Com- 
pay ot New York has loaned for exhibition to the 
useum a crystal ball weighing 110 pounds and 
measuring 13} inches in diameter, which is said to be 
the largest of its kind known. 

The attendance at the Natonal Zoological Park 
again exceeded all previous records, the total reach- 
ing 2,518,265 Mr Victor J. Evans made the. out- 
standing gift of the year ina young male chimpanzee. 

The also directs attehtion to the urgent 
need of a suitable building to house the National 
Gallery of Art, which is now crowded in the National 
Museum to the detriment of the art and museum 
exhibitions. Congress has already provided a site 
in the Smithsonian park for a building, and through 

Tivate subscription 10,000 dollars has been obtained 

or the preparation of iminary plans. 

The International Exchange Service, created by 
Secretary Joseph Henry, for the imterchange of 
scientific and governmental documents with i 
natons and learned societies, handled during the 
pa a total of 468,731 packages. A total of 2325 

xes of publications were sent to 64 foreign countries. 

to financial difficulties encountered by all 
, international en since the War, the Inter- 
national Catalogue of Scientific Literature, of which 
the Smithsonian administers the United States 
ewe: Bureau, has not yet resumed publication 
of the seventeen annual volumes formerly published. 
Smithsonian publjcations-reached a total.of 155 
volumes and pamphlets for the year. Of these the 
Institution proper published 68 items. The total of 
copies distributed reached alerts T : 

discussing his annual rt, Dr. Walcott directed 
attention to the fact that o post yoat ee TETA 
‘a crisis 1n the financial affairs of the Institution. He 
pointed oyt the disparity between the extent and 
tude of the research and publishing activities 

of the Smithsonian Institution and its annual income 
of 65,000 dollars. Only 6000 dollars of this sum has 
been available for research and explorations, and the 
Instrtution’has only been able to carry on the quantity - 
of work done through the generosity of private 
individuals. In spite of this generosity, the In- 
stitntion’s publications have been reduced to a third 


of what they-were before the War, and some series, 
such as the ‘' Contnbutions to Knowledge,’’ have been 
suspended altogether. Furthermore, the Institution 


has been unable to embark u 
in fundamental research whi 
its 


n the larger projects 
have been typical of 


or these reasons the Institution has determined 
.on several steps to increase its resources. One of 
these is to issue a series of popular scientific books to 
be known as the Smithsonian Scientific Series, similar 
in plan to the Chronicles of Americ& series, issued by 
the Yale University Press. Another plan has been 
recently announced to the.public in the nature of an 
appeal for an addition of 10,000,000 dollars to the 
Smithsonian’s endowment. The decision to go before 
the American le has been made because of the 
frutfulness of the inal bequest of the Enghshman, 
ames Smithson,- who. founded the Smrthsoman, 
use of thé Institution’s position as the pioneer of 
American research, because of the national scope of 
its activities and the national character of the benefits 
ıt confers in ‘‘ the crease and diffusion of knowledge.” 


y 
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TH various centres engaged in productive 

scientific work are continually confronted with 
the problem of how best to bring the results to the 
notice of their coll es. In+chemical circles there 
; to be a great eftort made to confine publication, 
in the main, to certain well-known partais to which 
all chemists will then naturally turn. So long as 
other channels exist for the chemical “ cubist ” to 
express himself in the possibility that he may be the 
conservative leader of the chemical theorists of the 
next generation, this is possibly a practical solution, 
at any rate for the countries where science is now 
well established. 

Overseas universities and research centres frequently 
adopt the plan of the work of their members, 
either as reprints from ouas or in local publica- 
tions, and circulating this to other centres throughout 
the world with the view of receiving other publications 
in exchange. Such exchanges are probably growing 
in favour as a method of building up a library. The 
University of Sydney began thus to issue reprints in 
1894, and in 1922 it much enlarged the scope of the 
scheme, deciding to issue these reprints in various 
sections dealing with different subjects. A number 
of these volumes has recently reached us, and though 
we cannot r a omeleta survey of their con- 
tents, wo are glad to direct attention to a few of the 
valuable a aga in them. 

Series 6 1s devoted to geological and geographical 
papers and vol. 1 imcludes twenty memoirs, by 


- members of the staff and scholars of the University, 


mostly on the geology of New South Wales. The 
per of most general interest is the lecture by 
ur Edgeworth David on the antiquity of man in 
Austrahg, with special reference to the Tasmanians. 
He adopts the view that the Austrahans and Tas- 
manians come from different stocks, and ın reference 
to the Talgai skull quotes Sir Arthur Keith’s view 
that it is ye oe though that view 18 
not expressed in Sır Arthur Keith’s discussion 
of this skull. Prof. Griffith Taylor’s idential 
address to the phical and Historical section 
of the Australasian tion discusses the bearings 
of Australan geography on national blems, and 
adopts the conclusion that owing to the ethnologic 
su rity of the Chinese to the E , their 
entry and intermarriage with the A i would 
improve the stock. Prof. Benson discusses the 
correlation of the Australian Carboniferous with the 
European, and remarks that the Burindi Series has 
some Viséan affinities. Prof L. A. Cotton describes 
the Kurrajotig earthquake of August,1919. Mr. 
W. R. Browne, in addition to a paper on igneous rocks 
in South Australia, gives a uable account of the 
petrology of the coun around the Broken Hill 
mining field. G. D Osborne and W. R. Browne 
describe a beautiful ially strated pavement of 
Carboniferous age in New South Wales. 

The first volume of Series 9 (Medical Sciences— 
Non-clinical) of the “ ydneoy University R ts”’ 
consists of a number o fac in most of which have 
appeared in various publications such as the Journal 
of Anatom, the Atstvalan Medical Jowrnal, and the 
lke. One, dealing with the diet of the Australians, 
by Dr. H. S. Halcro Wardlaw, is an official publication 
of the New South Wales Board of -Trade. Dr. 
Wardlaw has also reprinted here a valuable paper 
on the energy consumption of Australian students. 
Among these contributions to science by members of 
the University of Sydney, which range in date from 
1g2iI to 1924, we welcome several by the late Dr. 
J. I. Hunter, whose premature-death has been a 
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eat loss to science; these include a study of a 

eanderthoid Australian skull, written in conjuncton 
with Mr. A. St. N. Burkitt, and a further contribution 
to the controversy on the relation of the Piltdown 
jaw and cranium, in which he reviewed Dr. Hrdhtka’s 
conclusions, which were largely based upon a study 
of the teeth, and gave a brief forecast of the results 
of the reconstruction at which he and EMiot Smith 
had arrived in their joint study of the cranium 
The paper on the Neanderthoid Australian skull 
mentioned above is worthy of special attention, as it 
18 pot so well known as ıt deserves. The skull was 
that of a female and showed a remarkable com- 
bination of primitive character in the cranium, 
combined with more delicate characters in the facial 
region, which was both orthognathic and leptorrhine. 
It had an enormous development of the supraciliary 
ridges, and glabella, a well-developed bregmatic 
eminence, and a marked development of the torus 
occipitals. Added to these primitive features was 
an extremely low sloping forehead, while the maximum 
occipital point comcided with the inion. Certain 


-features showed a resemblance to Pithecanthropus. 


Vol. x of Series 12 (Social Science—Economics, 
Education, History, Philosophy, and Psychology) 
contains ten reprints, all short, varying from three to 
twenty-four pages, but there is no shame in brevity 
and these scholarly little articles are a valuable 
contnbution to general philosophic and psychological 
knowledge Among so many varied papers it is 
difficult to make a selection for special note. Some 
of the articles are more descriptive, others more 
constructive, and high ın the first category comes 
Prof. E. E. Anderson's stimulating account of ‘ The 
Present Religious Situation ’—a careful consideration 
of the nature of religious development. Sir John 
Macpherson’s analysis of “The Influences which 
cause Fluctuations in the Production of Insanity” 
shows the enormous complexity of the subject, and 
the need for careful scrutiny of ingly accurate 
statistics, and Prof. B. Muscio shows his teristic 
originality and freedom from scholastic bias in his 
thoughtful contribution on “The Meaning of Philo- 
sophy.” These reprints bear the same relation to 
the usual scientific treatise that a magazine of short 
stories bears to a novel, and, like a magazine, the 
volume is pleasantly readable 

Vol. z of Senes 13 consists of twenty-three papers 
published ın various journals during the years 1920— 
1924 by workers in the D ent of Zoology of 
the University of Sydney. The series includes the 
late Prof. W. A. Haswell’s last two papers—on 
Astacocroton—a now e of acand tic on 
the gills of crayfishes, and on the structure of the 

boscis of the syllid worms, and two papers by 

f. L. Harrison on the eine eee ae the 
entation of the of some Australian frogs. 
oe A. Briggs, ectara in zoology, contributes 
two papers, one of which descrihes in detail a new 
paia of crawling medusa, and Miss E. E. Chase, 
emonstrator, gives an account of a new avian 
trematode. The two Macleay fellows of the Linnean 
Society of New South Wales, Miss M. Henry and Miss 
V. Irwin-Smith, are nsible for the remaining 
papers. Four by Miss Henry are contributions to a 
eee ee of the fresh-water Entomostraca of New 
South Wales, and those by-- Miss’ Irwin-Smith are 
accounts of nematode worms, j from lirards, 
and of the life-history of brachycerous Diptera. The 


ety ardewgie of Zoology im Sydney has from its in- 
itution played a worthy part in scientific research, 


-and the volume affords good evidence that no tıme 
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was lost after the conclusion of the War in resuming 
investigations. 

Vol. 1 of Series 2 contains botanical pub- 
lished between 1921 and 1924. To the in 


a new country falls the duty of widening our horizon 
as to botanical conditions, and these papers are 
valuable eae of such literature. They include 
ecological studi of Austrahan vegetation b 
Marjorie I. Collins, of mangrove and salt 
vegetation and arid and semi-arid regions ; studies 
of Australan parasitic flowering plants, and of 
Australian examples of symbiosis areae and 
root-nodules) by J. M‘Luckie, also notes upon the 
life-history and structure of Australian Phan 
and ferns by Prof. Lawson, P. Brough, and Pasia 
Steele. M. M. Williams has a brief note upon 
interesting brown seaweeds, including the one 
arpan parasite in the group, Notheta anomala. 
ies II covers ma tics, physics, and as- 
tronomy, and vol. ı contains seven papers d 
mainly with physical questions. They show tha 
the ee is not restricting its research work to 
the ind ial problems which arise in the colony, 
but is its in the solution of scientific 
uestions the interest of whichis world wide. Mr.E.H. 
th deals with the ions produced in air which has 
bubbled through water, a which -bears on 
the problem of how the maintains its negative 
charge. Dr. G. Harker shows that the vapour 
atising from a boilmg soluhon has a temperature 
higher than that from the pure solvent boilmg under 
the same conditions. Prof. Carslaw solves a problem 
on eee here with a core and shows 
that in the Mathematical Tmpos of 1904 the can- 
didates were asked to prove something which was 





untrue, while a paper by the late Prof. Pollock ` 
gives an interesting account of the physics of the 
stethoscope. - 
Vol. x of Series 3 is a collection of papers published 
in the various chemical journals by workers in the 
i departments of the University. These 
show that research work is beng actively ted. 
Physical chemistry measurements include those of 
the molecular solution volumes of various organic 
substances in ethyl alcohol, which show that several 
of the solutes are associated in the liquid state; the 
development of the misci ae tests for snes 
oils in which the oils are added to methyl alcohol- 
water mixtures and the critical solution temperatures 
determined; the decrease in the values of the 
reaction constant in the decomposition of hydrogen 
peroxide by colloidal platinum when different con- 
centrations of protective colloids are added, and 
the action of soaps as protective collaids for gold 
hydrosols, in which it is shown that although the 
stabilisation is very pronounced the coagulating 
influence of the sodium 1on of the lower soaps begins 
to outweigh the protective action. A number of 
the reprints deal with organic chemistry: the 
sb ager of : compounds s arsenic of the 
a iR,R,As, where R etc., indicate 
similar or dissimilar alkyl or aryl gı ups; studies 
in the formation of ring compounds iy codeceution 
of aromatic amines and diketones, etc.; researches 
on the phellandrenes and a number of contnbutens 
to the chemistry of piperitone. In addition, in- 
vestigations have been carried ont on the active 
eee of trees of the kind to which pene ee 
eaded “ordeal” or “doom tree” of the ican 
pygmies. 


Voltaire and Medicine. . 


N the second part? of his pa 
Medicme,”’ read before the 

of Medicine of the Royal Society of Medicine on 
December 16, the president, Dr. J. D. Rolleston, gave 
some account of Voltaire’s allusions to anatomy 
and physiology, his advocacy of inoculation against 
a o, and his interest ın the history and ravages 
- of syphilis, a knowledge of which he had derived 
from Astroc’s work on, venereal- diseases. He 
also referred to the attention paid by Voltaire to 
other matters connected with public health, his 
acquaintance with medical jurisprudence and par- 
ticularly his sceptical attitude toward historical cases 
of poisoning, 1n many of which he showed that death 
was more probably due to some acute infection, and 
hus remarks on various diseases of social importance, 
such as mental disorders, convulsive h at the 
tombs of samts and ecclesiastics, alcoholism and the 


passages in his works show that Voltaire 
had paid some attention to anatomy. He commences 
his article on “Man ” in the “ Dictionnaire Philo- 
šophıque ” by safing that in order to learn the 
physical aspects of the human race, one must study 
works of anatomy or the article of M. Venel in the 
‘Dictionnaire Encyclopédique,”’ or rather follow a 
course of anony. In his article on “ Anatomy ” 
in the same work, he remarks that ‘‘ Ancient anatomy 
bears to ntodern anatomy the same relation that the 
rough pki eres charts of the sixteenth century 
do to the topographical maps of to-day.” In the 
“ Histoire du Decteat Akaka ” Maupertuis is con- 
demned for his advice to neglect anatomy. Voltaire, 


on “ Voltaire and 
n of,the History 


however, fully realised that much was yet learned 


1 Seo Narur, Deoambar 19, 1945, p. 919. 
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health ın his references to the abuses conn 


in human anatomy. In Chap. 35, entitled “ Incerti- 
tudes en Anatomie ” of the easay “ Des singalarités 
de la nature,” he exclaims, *“ In spite of all the help 
that the mi has given anatomy, and in 
spite of the great discoveries of so many skilful 
surgeons and physicians, what interminable dıs- 
cussions have arisen, and in what uncertainty we 
stil remain |” i 

Although physiol was still in ıts infancy in the 
eighteenth century, Voltaire seems to have been well 
abreast of the knowledge of his time. In the “ Dic- 
tionnaire Philosophique’”’ he alludes to the uncer- 
tainties current in connexion with circulation, diges- 
tion, generation, and muscular tonicity, and refers to 
the pioneer work of Borel, Keil and Jurin in cardiac 
physiology. He the errors of Descartes re- 
garding Hesston and circulation, and heaps ridicule 
on the casuist Sanchez and the philosopher Maupertus 
for their extraordinary views on generation and 
embryology. 

Voltaire’s interest in public health was shown not 
ony. by his desire to control amall-pox by moculation, 
and syphilis by a league of nations to combat the 
disease—a project not realised until the formation of 
the Union internationale contre le péril vénénen in 
1923—but also by his allusion to other peers 
diseases ially plague and malaria, and his qon- 


l , especiall 
demnation of the insanitary condition of the Pans 


hospitals, in which overcrowding and cross infection 
were rife. He also showed his concern for public 
with 
the administration of mulitary hospitals, the con- 
gested state of the Paris cemeteries and the practice 
of burial in churches, as well as by his proposal to 
found maternity hospitals for unmarried women. 


. 
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University and Educational Intelligence. 
. CAMBRIDGE.—~Plans have been prepared for the 


pro building which is to house the D ents 
thology and Animal Pathology. ese are 
ee exhibited. It is laid down that the total cost 


of designing, building, maintaining, and equipping 
the eects shall not exceed ihe Cunt ee 
which is being oe by the Rockefeller Trustees 
t00,000].) and the Development Commissioners 
eae The site is in the south-west 
corner of the area purchased from Downing College 
for the erection ‘of the science schools. 


Duraam.—The Council of Armstrong College, 
Newcastle-on-Tyne, conferred the honorary title of 
reader in Genetic on Dr. J. W. H. Harrison, lecturer 


in mye 
Duff has been a oe lecturer in educa- 


tion in succession to Mr. ke, who has 
received a similar a aaki in the University of 
Tae Dr. Te alo has been a ted lecturer 

, in succession to Dr. G. Jolly, who 


has gens te an indgninal Dr. Iredale is an 
-~ Australan, and a graduate of the Universities of 
Sydney and London. Since 1921, when he first came 


to England, he has been carryin ane ou research and 
demonstrating in chemistry in University College, 
London. 


: Epirnpurecs.—-Intimation has been received that 


a i in ride has approved of Ordinance 
No. 47 (Foundation - of the 
Aes ena archæol 


ogy}. 

At a meeting on January 25, the Court agreed to 
take steps to commemorate in a suitable manner the 
two-hundredth anni of the institution of the 
Faculty of Medicine of the Univermty, which will 
occur in the course of the present year. 

Dr. and Mrs. Inglis Clark have presented to the 
Department of Chemistry a valuable quartz spectro- 

ph and appurtenances in memory of their son 
les I A. Clark, B.Sc., of the University of 
Edinburgh who was killed in the War. 


Lonpon.—The following doctorates have been 
conferred: D.Sc. Botany), ne Miss V. M. Grubb 
(Bedford and W ) for a oon entitled 
“ The Spermatia of the Flondee ; D.Sc. 


on Mr. E. de B. Barnett (University Co fees) for 2. 


thesis entitled '‘ Action of Nitro, 
Anthracene Derivatives and the on the 
Mechanism of Nuclear Substitution” D.Sc. 
(hemen; on Mr. H. Phillips (Battersea, Polytechnic) 


or a themis entitled “ The Optical fe apie of 
D.Sc. (Physics), on 


Zom Toluenesulphinates ” ; 
Mr Metcalfe (University College) for a thesis 


entitled .“' (1) On the Selective Absorption of Light 
by Luminous Gases = certain Consequences reeult- 
ing theréfrom, Poy ) On Tonisation in various 
Gases ” A el Mr. E. H. Magson 
o o j for è n entitled “ How we 
co”; c. (Cytology), on Mr. R 
vod for a theeis enitiod “ Studies in Nomli 
and Pathological Cyto * and other papers. 
ications are er ‘for the Graham scholarship 
in pathology, value 300}. per year and tenable for two 
ears, ae ae date for the receipt of applications 
Feb Particulars can be obtained from the 
Academic pol ey South Kensington, S.W.7. 
MANCHESTER.—On January 20 Mr. W. H. Moberly, 
the Vice-Chancellor was entertained at dinner 


by the staff. More than a hundred members 
from all F ties attended the dinner, which was 
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Dioxide on 


-the University, has been eli 


„Gresk Fellowship, Dr. 


held ın ‘the Refectory and was or by the 
Association of University Teachers The mae 
Prof, W. M. Calder, welcomed Mr. Moberly in a happy 
and informal and the Vice-Chancellor elec 

in reply apolo of his ploasuro at tho reception he had 
received 


This function brought home to members of the 
University the fact that in a few short months Sir 
Henry Miers will be leaving, and the: Faculty of 
Science will see his departure win Pee regret. 
The Science Departments are gra to him as 
professor of crystallography for the active and ım- 
valuable department ich he created. He has 
stimulated great interest in his subject, PEA AAN 
students have attended his lectures and 
with enthusiasm. The Departments of Parda, 
Chemistry, and Metallurgy owe much to his woe 
and it is h that it will be found possible to 
continue the department im some form. 

Losses from death have been unusually heavy. 
Mr. eT a Grant, Dr. Edmund Knecht and Prof. 

of the Faculty of Technology, and 


Mr. Mee n urst, Clifton lecturer in engineering, 
all passed away last term, to the great sorrow of the 
University. 

Dr. Henry cae lecturer in chemistry, is 
leaving to take np ene post of profeasor of organic 
chance? at the Univers aaa tthe Witwatersrand, 


e mit Dr. G. Burkhardt has been 
inted lecturer in chi 

£. F. E. Weiss, Harrison p essor of botany in 
an honorary member 


of the Botanical Society of Ganeva. 


$ 





APPLICATIONS are invited by the Battersea Poly- 
technic for Tate and Morgan larships in engineer- 
ing, science, domestic ‘aeons, hygiene, and art for 
the session 1926-27. The scho ra in value 
from 20k. to 30. per annum with tuition, and 
are tenable for two or three years. The latest day 
of en ys Apnl 17 next., Full particulars are 


‘obtainable from the Pnncipal. 


AT the present time seventeen Ramsay Memonal 
Fellowships ın chemical science are being held in the 
universities and colleges of the United Kingdom. 
The lst of awards for the t session, with the 
institution selected by the fellow for his research, 18 
as follows: British Fellowshtps, Mr. George A. Elhott 

niversity College, London), Dr. H. Raymond Ing 
Oxford), Dr. S. W. Saunders oS wana College, 

ndonj ; AEN Fellowships, Fulton 
(since resigned , Mr. T. Corlert ‘Mitchel i (Canke): 
Canadian F kip, Dr. Donald Mc Morrison 
Cambridge) ; Danik Fellowship, Mr. Kai J. Pedersen 

ristol) ; Dutch Fellowship, Mr. W. G. B 

Royal Institution, London); French Fellows 
Marcel Mathieu et ee Institution, London) ; 
konomopoulos niversity 
, London); Italian F hip, . Paolo 
eet Us a ies a Japansse F ship, Dr. Seisi 
Takagi College, London); Norwegian 
Plone Mr L eet CA ‘eee (Sheffield), 
Mr. Karl Sandved (Im e of Science and 
Technology, o she sllowship, Senor 
Fernando Calvet Opa adis Fellowship, Mr. 
Erik Rud 1924-25 (King’s College, *London), 
Mr. Gunnar (commencement ôf work deferred 
until October 1926) ; Sasss Fellowship (vacant d 
1925-26). . The total value of the annual amount of 
the fellowships that is awarded is prameny 
oa oftwhich about 3100. is PONIA by grants 
dominion and foreign sources. 


College, 
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Contemporary Birthdays. 


February 1, 1843. Sir John Isaac Thornycroft, F.R.S. 
February 5, 1866. Sir Arthur Keith, ERS. 
February 6, 1860. Sir Archibald Denny, Bart., 

M.Inst.C.E. 

eo 6, 1835. Rev. Thomas R. R. Stebbing, 
February, 1852. Dr. Conwy Lloyd Morgan, F R.S. 
February 7, 1877. Prof. Go y H. Hardy, F.R.S. 
February 7, 1840. General Sir Charles Warren, 


G.C.M.G., F.R.S. 
February 8, 1868. Lord Rothschild, F.R.S. 
February: 8, 1872. Sir Max Muspratt, Bart., 
M Inst.C.E. i 


February 9, 1860. Sir Hugh Reid, Bart, M.Inst.C.E. 
February 9, 1871, Prof. Edward C. C. Baly, C.B.E., 


‘F.R.S 


Sir Josn I. TaornycrorT, naval architect and 
engineer, son of Thomas and Mary Thornycroft, both 
of whom were sculptors, was born at Rome. He 
was educated at a private school and at the University 





of Glasgow, co there under the guidance of Sur 
William Thomson td Kelvin) and f, Rankine. 
Setting up in business he founded the world-known 


firm established at Chiswick. Early in his career 
he designed and built the steam launch Nautius, 
which proved a complete success. The Lighintng, 
the first o boat for the British Navy, was 
built at Chiswick; it was a pioneer in the design 
and construction of high-speed craft. Sir John also” 
founded the extensive motor works located- at 
Basingstoke. Here large numbers of motor lorries 
were constructed for war service, as well as high- 
speed motor boats. ; 
- Sir Arraur Kerru, Hunterian professor in the 
Royal oe of Surgeons, was born at Old Machar, 
Aberdeen. ewas educated at Aberdeen, University 
College, London, and Leipzig. Author of many 


idumimating and critical contributions to anthro- - 


logy, he was president of the Royal Anthropological 
tute, 1912-14. <A lecturer of distinction, Sir 
Arthur gave a noteworthy discourse before the as a 
Society of Medicine in November last, on “The 
Nature of Man’s Structural Imperfections.” 


Sır ARCHIBALD DENNY, ampret and marine 
ineer, of the firm of Mesars. William Denny, Bros., 
Ltd., Dumbarton, was educated, in the first instance 
at Dumbarton Academy, afterwards in Switzerland, 
later entering the Ro Naval’ College, Greenwich. 
It may be recalled that in 1877 the British Admiralty 
sanctioned the admission of one young constructive 
officer of the Imperial Japanese Navy as a student of 
naval architecture for iwo years at the Greenwich 
College. In 1879 a student of marine engineering was 
similarly sanctioned. Denny was at the College in 18 
with the first of these students—one Miyabara, who 
afterwards became an Admiral. - 


Rov. Tuomas R. R. STÈBBING, the distinguished 
zoologist, who celebrates his ninety-first birthday 
this week, and to whom we proffer our heartiest 
congratulations, is a Londoner, the fourth son of the 
Rev. Dr Henry Stebbing, F.R.S., who was acting 
editor ot the Athsnaum for many years after its 
foundation m 1828. Thomas Stebbing was educated 
at College School, London, and the University 
of He was a tutor of Worcester College, 
, becoming an honorary fellow in 
1908. Mr. Stebbing’sa zoological work.has been 
‘concerned principally with the Crustacea. He carned 
to baa otis a monumental report upon the Amphi- 
poda of the Challenger Expedrtion. : 
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Dr. Lroyp Morcan, emeritus professor of psy- 
chology in the University of Bristol,-was born in 
London. Educated at the Royal Grammar School, 
Guildford, he passed into the Royal College of 
Science, London. For a number of years he was a 
science lecturer in an institution in South Africa, 
returning in 1884 to take up the fessorship of 
zoology and geology in University Collee, Bristol. 
Many ee in biology and psychology 
have proceeded from his facile pen. : 

Prof. G. H. Harpy is Savilian professor of geo- 
metry in the University of Oxford (since 1919) 
Educated at Winchester, he ua, at Trinity 
College, Cambridge. He was Cayley Lecturer in the 
University, 1914-19. Prof. Hardy’s recently delivered 
address as president of the Mathematical 
Association, with its plea for the abolition of the 
Mathematical Tripos, has attracted considerable 
attention. He is a Royal medallist of the Royal 
Society. 

General Sir CHartEs Warren celebrates his 
eighty-sixth birthday on Sunday, and we tender 
our very h congratulations. Educated at 
Cheltenham College, he passed into Sandhurst and 
Woolwich, entering the Royal Engineers in 1857. 
From 1867 to 1870 he conducted a series of excava- 
tions in estine, chiefly round the walls of the 
enclosure of the Temple of Jerusalem. The results 
of these early archeological studies were detailed in 
“Und und Jerusalem ” (1876); “The Templ 
of the Tomb” (1880); and, in conjunction with\ 
Capt. Conder, “ Jerusalem” (1884). Special Com-` 
mussioner to settle the boundary of the e Free 
State (1876), he was deputed, in the followi haa 
us pee g res gta ee affected est 

Tiqu š e to England ın 1880 he 
became instructor of beget fra at Chatham. Sir 
Charles Warren’s active itary services are, of 
course, well known. They refer to. Zululand, 
Bechuanaland, and Suakim. 5 

7 
aes 


Lord RoruscHi_p- has been for many 
trustee of the British Museum. Born in 

he was educated at Bonn and Magdalene College, 
Cambridge. Author of numerous works in zoology, 
Lord Rothschild has brought together e and 
valuable collections, which receive ample display and 
elucidation 1n his beautiful museum at Tring. - 


Sir Max Musprart is well known in fields of 
industrial chemistry. Born at Liverpool, he was 
educated at Hemel Hempstead, Clifton College, and 
abroad. He entered the works of the United Alkah 
Co. in 1895, of which combine he has been successively 
director and chairman. Vice-president of the Federa- 
tion of British Industries, he is chairman of the 
Association of British Chemical Manufacturers. Sir 
Max was Lord Mayor of Liverpool in 1917. - 

Sir HucH Rem was born at Manchester. He was 
educated at the City High School, and graduated at the 
University of Glasgow. Managing Director of the North 
British Locomotive Co., Ltd., he is joint inventor of 
the Reid-Ramsay steem turbine electric locomotive, 
recta eae War he was a member of the Glasgow 
and est of Scotland ee Rogaine a 
Management. In 1917 he receiv e om o 
the City of Glasgow. Sn 

Prof. Epwarp C. C. Bary was educated at 
Templegrove School, Aldenham, and Umvemity 
College, London. From 1908 until 1910, he war 
assistant .profeseor of chemistry and lecturer ir 
7 cipal 2 at University College, leaving to become 

rant professor of inorganic chemistry in the Uni 
versity of Liverpool. i 
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Societies and Academies. 
LONDON. 


Royal Society, January 28.—A. C. Seward: The 
us t-bearing rocks of Western Greenland. 
The paper deals briefly wıth the geology of the localities 
visited, and, more fully, with the plants collected on 
the coasts of the Nt Peninsula and on the 
south-east coast of Disko Island. The fossils obtained 
include many species previously described by Heer. 
The Cretaceous plants are regarded as a single flora ; 
Heer’s threefold division (Kome, Atane, and Patoot 
series) is not accepted. Several species of ferns and 
oo generally characteristic of the oldest 
taceous floras and closely allied to Jurassic types, 
are found associated with representatives of Angio- 
RE are strikingly modern. The Greenland 
us flora seems to be Wealden-Cenomanian 
in age. It 1s considered that several deciduous 
dicotyledons were evolved in Arctic reglons, where, 
im Cretaceous days as now, a short summer with 
continuous sunshine alternated with a long period 
= semi-darkness. From their Arctic home T 
oweri lants spread to the south.—W. L. Balis an 
Th AS aneock Measurements of the reversi 
spiral in cotton hairs. The spirals in the cell 
of cotton hairs may be dexter or sinister, and their 
reversals are IRAT predetermmed during growth 
in length. etic and ordinary environmental 
influences do not affect the statistical peculiarities 
of the reversals. The final adult length of the hair 
and the time taken in reaching that length do affect 
the reversal distribution. Nearly all the seed hairs 
of Soar begin to grow on a sinistral spiral. 
The ange of the helix varies around two modal 
values, Dut local variations are quite unaffected 
inversion from dexter to sinister —R. H. Burne: 
contribution to the anatomy of the ductless glands 
and the lymphatic system of the angler fish {Lophius 
Piscatorsus). The thymus body lies free beneath 
the mucous membrane of the pharynx, connected 
with the branchial cavity by a tube. This tube is 
not a duct, but more nearly resembles the crypts 
characteristic of the mammalian tonal. The thyroid 
body ıs occupred by a large lymph sinus, into which 
lymph passes through valved openings from ventral 
and branchial lymphatics, and from which it is 
conveyed to the heart by the inferior jugular. Dis- 
tributed to the mucous membrane of mouth and 
pharynx, and to the skin of the forepart of the body, 
1s a system of “ fine”’ vessels, similar in structure to 
small arteries. These vessels are not part cf the 
blood vascular system, but connect by their terminal 
branches with the ordinary lymphatics. They are prob- 
ably an afferent system of lymphatics.—I. Gordon: 
The development of the calcareous test of Echinus 
meultarss. elements of the permanent skeleton 
which are laid down in the larva are traced back to 
a single spherical granule. This granule, with two 
exceptions, becomes a triradiate spicule even in the 
formation of a tetraradiate spine. The exceptions 
are in the development of (a) the base of a ical 
echinoid spine where 1t becomes hexagonal (a ca- 
tion of the triradiate ), and (b) the com- 
on oi of a too The development of the 
te spine, the simple and compound 
tube-feet discs, and the blade of a pedicellaria 1s new. 
The large buccal plates arise interradially, and there 
are two sets of buccal tube-feet — (a) five ey, 
ones with simple disca; (b) five secondary ones wi 
«compound discs, which are at first ordinary ambulatory 
maube-feet.—F. G. Gregory and L. Batten. A critical 
statistical study of experimental data on the effect 
of minute electric currents on the growth rate of 
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the rae of barley. A statistical analysis has 
been e of the data on which results described b 
Blackman, Legg, and G: Ty for the effect of electri. 
cation on the growth of the coleoptiles of barley are 
based. Corrected data for the controls and four 
electrified seta show positive results, oy Hiken 
together, provide mar significant evidence o 
the physiological effect of the discharge —H. M. 
Fox: Ghiorogradeia : a pigment allied to hemo- 
he Chlorocrnorin is a polychæte poor seat 
t is red in concentrated, green if dilute, solution. 
It exists in oxidised and reduced forms, having 
aces analogous to oxy- and reduced hemoglobin, 

e oxygen afinity is less than that of hæmoglobin. 
Specific chlorocruorins differ in oxygen affinities ; 
some are unsaturated at atmospheric pressure. 
Whereas hæmoglobin and a number of related 
eh perro all contain the same hematin nucleus, 

orin has a different hematin. 


Geological Soclety, January 6—W. N. Edwards: 
Fossil plants from the Nubian sandstone of Eastern 
Darfur. The plant-remains descnbed were found by 
Mr. G. V. Colchester at Jebel Dirra, 75 kilometres 
east of El Fasher, in D r. They occur in highly 
silicified quartritic sandstone, belonging to the 
Nubian Sandstone, and are the first fossils to be. 
found in that formation in Darfur. The species 
identified, which probably grew in dune conditions, 
are Worchselia letting Stokes ey Frons- 

sts-hohensggert (Ettingshausen), Dadoxyion agyptia- 
ite Unger, and indeterminable fern-fragments. The 
beds in which they occur are thus.asmgned to the 
Lower Cretaceous, or possibly to the of the 
Upper Cretaceous.—Vincent G. Glenday and John 
Parkinson: The geology of the Suk Hills (Kenya 
Colony): The Suk Piila lie in the northern part of 
Kenya Colony, midway between Mount Elgon and 
the southern half of Lake Rudolf. Sekerr, their 
highest A rae reaches an elevation of nearly 11,000 
feet. ith insignificant exceptions, the rocks are 
of Eozoic age, and fall into two groups: a series of 
completely metamorphosed sediments, probably in- 
cluding ashes, and microcline-orthogneisses. The 
former group so closely resembles the Turoka series 
from the border of Tanganyika Territory that they 
cannot be se ted, the whole being contemporaneous 
in general terms. The second group seems to be 
intrusive into the first. 


Paris. 


Academy of Sciences, December 7.—A. Lacroix and 
Const. A. Kténas: The modern lavas of Fouqué 
Kameni (Santorin). A comparison of the complete 
anal of lavas of different dates (1925, 1869, 1866, 
7846) shows that the composition has remained 
almost unchanged.—André Blondel: The mechanics 
of the resonance of torsion of crank shafta~—M. 
Kamerlingh Onnes was‘elected a foreign associate in 
succession to the late Sir Archibald o, and R. A. 
Miulhkan was elected correspondent for the section 
of physics in succession to the late Sir James Dewar. 
— de Séguier: The divisors of the finite direct Abelian 
poama ah — Fatou: A property of certain multi- 
orm analytical functions.—-Armand de Gramont: A 
prea: inverter itting no articulated system.— 

Chambaud : e theory of thick circular arches.— 
D. Riabouchinsky : Some cases of irsotational move- 
ments in three dimensions.—Thomas Martin Lowry 
and Bawa Kartar Singh: The rotatory dispersion 
of nicotine. The results are given for three 8 
of nicotine for 27 wave-lengths. The dispersion of 
nicotine was found to be aimple.—Jean Barbaudy :. 
The dehydration of aqueous alcohol by fractional 
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distillation in the presence of benzene.—A-: Boutaric 
and Mme. Y. Maniére: The influence of the hydrogen 
fon concentration on the velocity of flocculation of 
some negative colloids—P. Vaillant: The influence 
of an electrostatic on the su cial con- 
ductivity of a plate of rock salt.—P. Lebeau and A. 
Damiens: An easy method for the preparation of 
fluorine. As electrolyte the compound KF. 3HF, 
melting at 56° C., is used. This is placed in a co 
or nicks” vessel, forming the negative electrode, the 
positive electrode being a nickel rod 8 mm. in dia- 
meter.—Marcel Godchot and Pierre Bedos: Mono- 
chlor-o-methylcyclohexanone.—I. Pouget and D. 
Chouchak : e radioactivity of the mineral waters 
of Hammam Meskoutine ( ia).—N. A. Critikos: 
The seismic phenomena produced before and after 
zhe eruption of the volcano of Santorin.—M. Bridel 
and C. Charaux: The ferment extracted from the 
seeds of various species of Rhamnus or rhamno- 
diastase. Details are given for preparing this 
Jerment from, the seeds of Rhamnus utilis. It is of 
interest in t it ponr a partial hydrolysis of 
ucosides, some of the saree remaining combined 
in the form of complex glucides—Mme. H. Gauthier- 


Lièvre: Some observations on- the of Algeria 
in their relations with the pH.—L. Plantefol: The 
forms of growth of Hypnum iri .—Raymond 


Jacquot and André Mayer: The equilibrium of the 
cellular constituents and the intensity of the oxida- 
tions of the cell. Imbibition and oxidations. The 
case of seeds.— René Hazard and L. J. Mercier: The 
action of the base tropine (tropanol) on the circula- 
tion.—P. Reiss: The development of the interior 
pH of the egg of the sea-urchin d fecundation 
- and division —Jules Wolff and Lucien Grandchamp : 
Some observations on the oxidisability of the iron 
contained in wine. The ferrous salts normally 
proni in wine may be rapidly transformed into 
erric salts under the influence of an , thus 
causing the phenomenon of casss.—L. C. Maillard 
and H. Wunschendorff: The formation of complexes 


between. and the hydrates of trivalent 
metals. e method of remo albumen by 
alums.—L. Fournier and P. Mollaret: The double 


hyposulphite of gold and sodium in the treatment of 
bilis. The antisyphiliticf‘action of this double 
t is falrly energetic in large doses, but the general 
reactions and -frequent skin troubles produced By 
the treatment t a serious o to the use 
of this product in the treatment of human syphilis — 
Stefan Jelinek: Death. by electricity, qon 
results resulting from electropathological studies. 


December 21.—L. Lecornu: Elastic: transmissions. 
Reply to some critiasms by A. Blondel._—Maurice 
Hamy: The Hove oira ober in full daylight. An 
account of some results obtained by a method described 
in a previous conimunication epee De are wore taken 
at varying levels up to a maximum of 3274 metres. At 
this height, about midday, the extreme limit of photo- 

phic impreesign visible on the negatives, at 90° 
fom the sun, was about the 6's magnitude.—A. 
Desgrez and J. Meunier: The mineral elements 
associated with oxyhamoglobin from the blood of the 
horse. The metals were detected and roughly 
determined by the spectrograph. On the product 
from the first 

tassiuth, sodium, calcium, lithium, and minute 
tees of manganese. The second isation 
reduces the marked preponderance of potassium 
without sensible variation of the calcium.—Félix 
Mesnil: The sensibility of trypanosomes of human 
sa to normal human serum.—Maurice de Broglie 
and Jean Thibaud: The total reflection and variation 


NO. 2936, VOL. 117] 


° NATURE 


[FEBRUARY 6, 1926 





isation, the hæmoglobin contains’ 


of the refractive ındex of the X-rays in the neighbour- 
hood of an absorption discontinuity of the mirror. . 
The measured values for the vo index 

within the limits of the j tal error with 
calculated by the theory of Drude- om the discersicn : 
of electromagnetic waves. Thus the optical pro- 


perties of the ras htt identical with those of 
ordir light and follow the same laws. This sup- 
ports undulatory character of the X-radiations, 


whilst their photo-electric phenomena bring out their 
corpuscular or aenn aspect.—Amé Pictet and 
Alfred Georg: New syntheses of isomaltose and 
qendobers: Lavogincosane is readily converted into 
ilsevogiucosane, and the latter, by regulated 
hycroles with hydrochloric acid, gives a mixture 
glucose and isomaltose. In the preparation of 
isomaltose by the condensation of glucose according 
to Fischer’s method, there is formed a small quantity 
of tiobiose.—E. Mathias: Contribution to the 
study of fulminating material: thermic hetero- 
eities. Discussion of the nature of ball lightning.— 

. Sauvageau: The bromuques of Antithamnion. In 
a recent communication the author has indicated the 
ce of free bromine in the colourless refractive 

cels of Antithamnioncslia sarnionsis, and has Peg 
ive 


posed the name of br: for these o : 
species of Andihamnaion aed and Sree Has also 
been found to give the bromine reaction. Hence the 
Blasenssllen or gland-cells of Antithamnion act as 
organs for accumulating bromine.—René Garnier: A 
new method for parts Sco problem of Riemann.— 
Paul Lévy: The ratio between an 1n series and 
its greatest term.—J. Renaux: A method crepe 
perturbations.—Jean Chazy:: The advance of the 
perbelion of Mercury.—Th. Vautier : The propagation 
of air waves produced by ks or by percussion 
caps.—Mile. ule Collet : constant paramag- 
netism of solutions: The atomic coefficient of mag- 
netisation of chromium, whether deduced by the 
ascension method from a solution of potassium 
bichromate or from the attraction method using the 
solid salt, is the same.—Hippolyte Copaux and André 
Copaux: A method of ting coloured gasea, 
based on the use of the photo-electric cell, and its 
epee to the case of nitrous cals The light, 
through a column of the gas, falls on a 
photo-electric cell, and the deflexions of the galvano- 
meter are plotted against the percentage of nitrogen 
peroxide. With gases containing between 0-2 and 0°7 
pe rage of nitrogen peroxide, the latter can be de- 
ined with an accuracy of 0-02 per cent.—René 
Dubrisay: The application of capillary measurements to 
the study of mixtures of fatty acids. Measurement of 
the ace tension at the surface of se tion of 
benzene solutions of mixtures of fatty acids and their 
alkaline aqueous solutions is shown to be a useful 
means of identifying certain acids and their mixtures. 
—A. Eling and A. Lassieur: The hydrogen exponent of 
water. In view of the fact that recent values for the 
~H of water range from 5:8 to 7-0, the authors have 
redetermined this constant with many precautions 
{distillations in platinum, no access of air containing 
carbon dioxide, etc.), findmg for pure water pH =5-8. 
This deviation from neutrality (pH =7-07) may be 
attributed to the fact that water has a real acidity, of 
it may be that the current methods of measuring pHe 
are faulty.—J. Cournot and K. Sasagawa: The varia- 
tion with temperature of the resistance of ordinary milga 
and hard steels to shock by traction.—C. Matignor 
and J. Cathala: The action of phosgene upon 
lucina. The preparation of beryllium chlonde 
e use of sulphur chloride for the preparation oj 
anhydrous beryllium chloride, on account of thi 
difficulty of separating the sulphur chloride, leads tr 
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an impure product. Carbonyl chloride, now a com- 
product, gives good. yields of anhydrous 
beryllium chloride, when passed over beryllium oxide 
heated to rooo° C. in quartz veasels—A. Raynaud: 
The bromination of zinc in the ce of various 
organic solvents.—A. Cornillot : constitution of 
the chloro-derivatives of the phthalonic series — 
logical Bourcart and M. E. Deneeyer: The litho- 
ee ee a Central 
acques Bourcart expedition, 1922—-1923).— 
Sehara Perl f Geological observations on the ul 
valley ( )\—Ch. Maurain and L. Ebié: 
The propagation of seismic waves in limestone.—Jean 
Lecarme: The ultra-violet radiations of the sun at 
great altitudes. Using a method of measuring the 
tensity of the ultra-violet radiations depending on 
the decom: m of oxalic acid in the presence of 
uranyl sulP te as a catalyst, measurements have been 
carried out at various altitudes, the highest being at the 
Mont Blanc Observatory (4350 metres). It was noted 
during these ents that whilst the solar radia- 
tion produced a rapid decomposition of the oxalic 
aad the Sioe due 40 tha Woke af the mercury arc 
were scarcely sensible. From this it would a 
that the solar ultra-violet energy is greater than that 
of the ordinary mercury arc, although the biological 
effects are lees intense—O. Munerati: Is there an 
after-ripening in a plucked cereals ?-—Ch. 
Kilian : Observations on the postembryonic develop- 
ment of Drosera rotundtfolia—Mlle. Panca Eftimiou : 
On Exoascus deformans.—Lucien Daniel: H in 
Helianthus tuberosus Dangeardi—Em. André. 
tribution to the study of the ollis of the chaulmoogra 
group. The oils of seven different Flacourtiacem, 


Seer. a a ave ee 
curative GN a se larea pe mere have been 
sad a iel constants 


E, These one character in common, 
the deviation to the right of the plane of pi 
light.—-Marcel Baudouin : arenas for the diag- 
nosis of the nature of the human executed on the 
teeth ın ethnography.—R. Bonnet: The influence of 
variations of external temperature on the magnitude 
of the specific dynamic action in the Polkilotherms.— 
André Mayer and Te 1 L. Plantefol: The influence of the 
electrolytes of the medium on the us exchanges 
of the mosses.—E. Fauré-Fremiet and Robert Wallich: 
A physical factor of cellular movement during the 
cultures of tissues im vitvo.—aA. Dorier: The faculty 
of encystment in water of the larva of Gordius 
icus.—L. Rapkine and M. Prenant: The reaction 
the blastocealian liquid in the pluteus of the sea 
aechin ın the first phase of development.—Lucien 
Carel : a nitrogen losses in the purification, of 
lil ae the method of activated sludge.—G. 
M quand and M. Bernheir : New researches on the 


relations between age and the appearance of troubles 
of avitaminosis C. 





Official Publications Received. 


Wreoonsin Geological and Natural History Survey. Bullstm No. 66. 
Educational Series No, 8: The Geogra 
By W. O. Blanchard. Pp: wol+117. 
No. 22: Lamestones and Marla of Wisconsin 


plates, 
Geology, Physical Googra Industries of 
Fis DoW Oo tothe I BY. Boon pay ead in (Madeon, 


Wis.) 

Notas fisions y publieadas 

Nasional de Ban Daltoloms da Bogoti: Namero $ 

las Antilla, Por Rev. Simon Pp. vu +i. (Bogoti, 
N a of th Deperim tof Agrioulture in Indie. 
xn e en 

VoL 8, No.5: Nitrogen cat th a Botis of ths Bom 
Pari 53-68, 


By D. L. Sahasre Pp. 
+ of India, Central a Reon ) 4annes; Sd, 


NO. 2936, VOL. 117] 


Serves, 
Deccan, 


NATURE l i 


219 


Journal of the ot Western Anstralm, Vol 11, 19-1025. 


otka] Union ii ot 
Ip: Besian at Yain (on pe 
Octet 


Prickly 
. B. Alexander. Pp. 80+-18 plates. (Melbourne: 


Of the Academy f Naiiral perenne 
Primitive Hebeind Maton By E 


ical of tae We 
University of Wales Pross.) 24. 6d. 





Diary of Societies. 


SATURDAY, Fesuvany 6. 


ae Bocrxrr oy Mxviconm (i Bestaon), at 10.80 am.—Dr. 
MoKenxle : oa on a Oane o poro-sphenowdal Abecess.-— 


P kn Tho har : Report on a Oase of Nosrosms of the Petrous 
Bons. 
TION oF Woxrr Tuourrs (Annual General M: ie 
at Bt Paul's Giris’ aokoa at 10.80 a.m.— Mdocetional Filma, chi 
s shown Eduostion Socety.—At 3 Siim 


by the 
: The Teaching of Hygiene m Schools; Short Papers on the 
mme sulgect. 
or Oromaosat Ixnusrer (South Wales Section) (jontly vi 
Institute and Wales and -Monmouthahire Junior Gas 


te of Chemistry 
-~ Amoctatzon) (ab University College, Singleton Park, Swansea), ab 2.20. 
Ae Ron) CP Tha Muntoeeupy of Coal 


, a+ B—Brr Walford Davies: The 
: mae m Banare, W.0.1) a$ &.— hiss L, H. 
Leerrrore or Barren FouxDRYMeE prisons fa Branch) (ab Grand Hotel, 
HULL Association oF Kworwcens (as Teohmeal College, H 
Fusl Onl and its Applications (Lecture), 
“MONDAY, Fesuvaky 8. 


ROTAL IRIEN ACADEMY, af 4.15. 
S igr Se Eeey ‘a maining Facoolatle 
Hrror tho et In u 
a E Diagnosis of t Growths 


Perotide, : 
of Fat e Livin Pi alter Wnght: The Action 
Cinta ia Amino Ands ‘Ania ae Wap: Marnott: The Astion 
of Sodium Bape on ae 


Royal Sooustr O at 4.90.—Prof H. : The Wheat- 

stone Bridge sate Means of Tdnearand Angular Dimensions 
ate ng aay plication to —Prof. cage 
Whittaker: justment of fur J. J. Thomson's Theory of 
Tarni aseita] Mlpotro- stio Thootg: 
OTOR Lewrrrors Osn tral estminstier), at B0- 
Prot, F. Y- Bogot: £ tof Latan Oultare, Alaxandro 
Vinet Divine and Laterary Ontio ieee 

Royva Soonrry or Mxvroons (War Section) (at Central Medical Board, 


cat TORE (at Bedford role fi for 
Failure of Mechaniatis Con 


a o AUTOMOMILE prer Eimi gata) 0) 
Obasms Frame Design and Body Mounting. ` 


larrrroTiow oy ĦLEOTRIOAL (Informa) Mestang), at T.—R J. 
Mrtobell and others: Diseusmon on Modern Applostions of Ball and 


orth-Basterne Centre) 
at [.—Prof. 8. P. Smith 


Soorerr (at Xohan Hall), af & 
or Loxan, af fH. Y atson, Dr. A. F. Hurst, 
: Drscusmon on Hight Ilao Fossa Pain. 
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TUESDAY, Faszvaxy 9. 


Maxcuuraram GEOLOGICAL AnD Mena Socurry, at 
Korau berrrrotion or Guat Barram, at AT t a. K. Rıdeal; 


Lari of Petno.aox Deamxouoair a aba cea 3) oi ATA) 


or 
at 5.80.—Dr. F. J Has J. Bram . Walkden : 
The Bul de com a watt Bhalo Oi. sig os g 
Erran or PHILOSOPHICAL tes (at Bedford for 
Women), ef 6.80.—Prof. L, J. Russell: Modam Selence tha 


Naturo of Matter. 
—8Sacretary : Report tho 
Additions fo the Bociety’s gg a during the months ot November 


R L Pocock: (1) The 


of Orane-fiy Larve.—R, A. Wardle and Mlizaboth A. 


haho bkeletan of aay of À of Orane-fly 
Larre.-—Dr. H. James ; The Anatomy of a Lk e paapa 
Ohaludosd of the Genus Harmohta “4 
Derrrvriox oy yiL sg ahipa ary 6—P. W. P gertim : Oonstrashon of 
the New Entrance to Tranmere Dock 
burrroriox OF ELeoraical Ewanraus Midland Bub-Oentre) (as 
ollege, ee apt borough), at 644—R Olmker: The Oanstents of 
ternrorion or HisormiaaL Ewonrewss (North Mudland Centre) (at Hotel 
N 6, Leeds), at 7. 
RoraL Protoararnio Sooutry or Gamar Barrar, ab 7.—Scdentific and 
Technical Group —L. F. Davidson : Conditions 
of the Silver Éramds’ Grun during 
Tarh : A Note on Sto Development m Piste Testing —Dr. 
lark: Note ona Mercury Vapour Lamp for Laboratory 


Bocas or rnai aL Lposrer (Birmimgham and Midland Seotaon) (at 
Perey Seong Univrermty), eb 7.15.—A. W. Knapp: The Drymg of 


Becton Hane 
at’. an eer EN Keip oe 


Callege, 
Teohnieal Ool Goll G: bT Tof. Cea) 1 ir GF l Eemi 
1 wh a 
a Hee” lego rat 180 i. B P 
Iwsrrtoriox or Hwapummes iyo Rmprsobass mw Bocoran (ab 8 
HWmbank Creseent, @ oat at 7.30, 
ern MickoscoricaL at 7.90—fir David Prain: Presidential 


esrrrvtion or MronanoaL Ewanoers (Swansea Branch). 


WEDNESDAY, Feeevary 10. 


Teesrrrorioxn oF Hearore asp Varriariwa Eoiaonoms (Annual Generel 
Meciing) (1t Holborn Restaurant), et 2.90.—EL G. Oatbears: Ingineer- 
1ng Services in Hospitels and Asyluma, 

bænrom or as &90.—tar Harry Baldwin: The Dental 
Problem ın relation to Children. 

Bora, OoLLaam or Buncwous or Barotawp, a §.—Prof. A. L Abel: 
rege pk Eh 

Moamnos Hovcatiow Socrmry (as Royal ety), eb 530 — Dr. H. F. 

Prehistoric Races. 


Noxra-Hust or Hyoperewsa amp Barponosus 
ae Bestion) (at Bolbeo Hall, Newoastle-upon-Tyne), at 7 — 


V. Telfer : 
Acoremty OLUA, at 7.00.—hr John Russell : 
Fesdıng of Plante: Old and New Ideas. 
Roya Soctery or Arts, ab 8—Prof. J. O. Drummond: Modern Views 
of Vitamins, 
Laros Puivowormos. Soom, ab &-—Prof. D'Arcy W. Thompaon : The 
Labours of Heroules and ther Astronomical Significance, 
Birocreoriarers’ AND Darostroas’ TeaonsioaL Bomwry (ab hee 
Polytechnic Instituto), at &15.—B. A. Ollad: A General Survey o 
een raias 
BrruoruxaL Hwormmases (Lancashire and Cheshire 
Branch). — Prof, A. D. Biohardeon. The Helation of Arohrteotural 
Dengi to Structure. e 


THURSDAY, Femavazy 11. 


Paitin Porman Gotio ee) (16 0i 
Avenue), at 4 30.— Addresses on Seq 
blems ; Tho ‘Gee må Abus of “he i 


Boyan Boore, at 4.30.—EL G. Thornton and i be oa i 
of the Module 1J) 0 

ed t rA a tho Host eg pete Walker: The 

Maots Phase fn *osrtam Dorothy 


Garrett ; Tho Induction of Melamism in the Lepedoptera end rts 
subsequent Inherttanos.—J. Gray: The Mechenam of Obary More- 
ment. YV. The Hffect of Ions on ths of Heæt—N. H. W. 
Maclaren: The Bari 


Devolopmens of Osma : Nota on ‘Associated 
Bemmns of previous 
LONDON MATHEKATICAL rk y oi Royal Asonosiisal Soeisty), at 6 
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Rora berrroriow oy Great BRITA, at 6.15.—Dr. J. L. Myres: Who 
were the Greeks ? (1). 

Barriga Dorrrrora oy PHoLosoraloa. Arupies (ab Royal Anthropological 
Institate), at 5 90.—H. J. Laski: Internationabem, 

Larrrrortox or Busorrroat branes (Dundes Pa Bub-Centre) (£$ Univer- 
nity College, Dundes), at Tel Te Carter: Tho Engineer: His Dus 

his Duty in lafe. 

Orrican Soguwrr (at Timpe mal Ool Collega of Serenoa), aT 7.90—F. W. 
Preston: The Nature of Operebon.—W. MN. Hampton: 
The Ann and toarele gat Giaa Part IIL: Determins- 

Temperatures ; Part IV. : The Annealing of Glass at 


Oouieas Orv Hrona Socurrr (at Royal 
w), ab 7.80.—J. G. Smith: Oonstraction of 


and 
Onmwioan Socurrr (at Umvermty College), at 8.—Prof J. Baroroft: 
Roughton, D and Demonstrations Dra Hartridge and 
Roagh Dr. Keilin, Prof. Barcroft and Dr. echt, Mra. Kermdge, 
es - B. Adar. 


Dryers amp Ooloonmers Qianshester Seateon).— W. XN. 
Burbridge . Rubber Softenars 
Om aap COLOUR CHEMIFI a’ AS@OCLATION. 


FRIDAY, Fesecary 12% 


Rova. Awrnoeromioa. Boourry, at 5,— Anniversary. 

Prvaioat Socuty or Loxpox (at Im of Berens), at 5.— 
Annuel General Moeting. ( pena! Cali Collage Ds 

Roya. Oo.Leas or Burgroms oF HroLinn, at 5.—Prof H. W. B. Cannes: 
Meoplaams of the Testuole. 

Barran prerrrura or Pett cant stake Brónnes (at Royal Anthropological 
Institute), at §.90.—Prof. T. H. Pear: and Dreams, 


ii i iE Kennady : Som: the Machinery Market 
Ixerrrorrox or ELrOTRICaAL Spropomers (onth Midland Oentre) tly 
with Instituions of ayl and Mechanmsl Hnganoera) (at ie. 
Obamber, B >, at 7 —O. O. Mlysrs and others: 

port and ita Pose:ble Devalo ta. 
apnigs ot archery pre oa —@. 0. 


Hodsdon and others: Discussion on rats 
LIesrrrorios oF Bxcormmanea berrscriun (at rrateprigs OS at 
7.80.—8. H. Dawson : ae A pape ees OF Stam? "Oase Cast Irons m the 


80.—W HL Patohell: A Visit to 


Coast Leetrrvrros oy Horoprrcems amp pale (4 

Reweastle-upoa-Ty 9), at 7.30. Berg: Hloctrical Propuimeun of 

Ships. 

Borar Soorrr or Mepraurs (Ophthalmology Section), at 3.30 —P. G. 
Doyne: Ocular Torticollis.—L. Rea: Plastic Repair of Perforastons 
of the Cornea, 

Roxal Dirtiruit oy Guess Darmafy, st tro i Romson: Tns 


Ohemustry of Blus and Hed Colouring Matters of Flowers 
Twrrrorios or Mecmawi0aL Mearke (Taea Branch),—A. P. Hagus: 


Colega, Glaagow).—H. J. Youn Grey Iron 
Needs. g: 


SATURDAY, Furnvary 18. 
Norra oF Borauawp beerrrora or Moore amp MrowamcaL Bbeoprerss, 
as 2.90. 
Kova, Lorrrorion or Gamat Barri, ab &—for Welford Devies : The 
Timd and the Perfeot Fourth (2). Uses from Husbald to the 


Present 
ie Oollege for Women), ab 3 — 


nore based Tni 
a 
oh ers teatime Law in 5 
Technical 


Royal 
Y—A, Phibp. Munpal Gas Undertakings: Finance 


PUBLIC LECTURES. 
SATURDAY, Funrnvary 6. 
Hormax Mowwox (Forest Hill), af 8.80.—W. J. Perry: The Quest for 
Gold end Pearls in Ancient Tunes. 
MONDAY, Fusnuanry 8. = 


Univeasrry or ae at 6.15.—Prof. A. Harden: The Carbohydrate 
Motaboluam of Micro-o 

Koro’s Coursan, af 6.80.--Dr. F. A. P. Aveling: The Human Will (4): 
Modern Vews—Theorctical. 


TUESDAY, Fusnvary 9. 
Kora’s Oo as 5.80.—Mies Hilde D. Oakeley: Philosophy and 
History (t): Theories of Croce and Gentile. 


FRIDAY, Færuiry 12 
Umrvanarry Oorteam, at 5.—Dr. G. Martin: The, Theory of Fme 
Grinding. 


MowrorraL Boveri BcEooL, _Brammanax, at 7.15.—Dr. J. Newton 
Frend: : Joseph Priestley. 
pte F. Meoounn : Educational and othe: 
Humane Treatment of Animals, 


gar Rh Frsroany 13. ; p 


Hossa Mosso (Forest Hill, et 8.50.—H. N. Milligan: Sea-Shells 
and ther Makers, 


Brew Goran ae at 6 ee 
Methods of 
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The equipment of this remarkable expedition was 
superb. In the selection of each instrument, the test 
applied was that it should be the best for the purpose 
within the limits of weight and dimensions suitable for 
human transport. It included a zenith telescope of 
615 mm. focal length for latitude observations ; for 
time and azimuth determinations, a telescope with two 
stands, so as to serve either as a transit instrument or as 
a c2-in. theodolite; a pendulum apparatus for deter- 
mining gravity; a chronograph and a number of 
chronometers, mercurial barometers and hypsometers, 
sextants with tripod stands and mercury troughs, 
tacheometers, a level, a base-measuring apparatus, 
instruments for determining the magnetic elements, 
besides gas cylinders, pilot balloons, a radio-telegraphic 
set, photographic apparatus, plates and films. - ’ 

The accounts are written by the experts who were in 
charge of the several operations, namely: Capt. A. 
Alessio, who later became hydrographer of the Italian 
Navy; Prof. G. Abetti, of Florence; Mr. J. A. Spranger 
and Lieut. C. Antilli, of the Italian engineers. 

The latitude observations (Chap. i.) are very clearly 
described by Prof. Abetti. Eleven principal latitudes 
were observed with probable errors varying {from 
torr to +0734, the average bejng +0717. This is 
a precision which is more commonly associated with 
major geodetic operations than with the exploration of 
little-known regions of great natural difficulty ; indeed, 
a very striking feature of this expedition is the contrast 
between the difficulties of the region and the refinement 
of the methods employed. 

The time determinations (Chap. il.) were undertaken, 
first, for the determination of the difference of longitude 
between the stations of the expedition and Dehra Dun, 
the headquarters of the Trigonometrical Survey of 
India, and secondly, for finding the rate of the chrono- 
meter used in timing the pendulums in the gravity 
observations. 

As there was no wireless station in India for the 
emission of controlled time signals, it had been arranged 
that at certain hours, on certain days during a consider- 
able period, the wireless station at Lahore should emit 
a series of suitable signals. -A comparison of the local 
time of the reception of these signals at Dehra Dun and 
at a station of the expedition gives the difference of 
longitude of the latter from Dehra Dun. In this way 
the longitudes of eight stations were determined, and at 
each of them the latitude was also observed. Of these 
stations, Skardu, Karghil, Lamayura, Leh and Depsang 
are connected with India by triangulation. At each of 
these five, therefore, it will be possible to determine 
the total local deflexion of the plumb line, and these 
observed values, together with the values calculated 
by Hayford’s method on the isostatic hypothesis, will 


appear in Vol. 2 of this series and should yield results 
of the highest interest. The remaining three stations 
at which the latitude and longitude were determined are 
Sughet Karol, Yarkand and Kashgar, all in Turkestan. 
The positions of the last two were tolerably well known, 
but the fixation of Sughet Karol adds a useful point n a 
little-known region. 

In Chap. iii , on the determination of positions by the 
methods of nautical astronomy, Capt. Alessio discusses 
the advantages for both latitude and time determina- 
tions of the prismatic astrolabe as compared with a 
zenith telescope and transit instrument. His decision 
was in favour of the latter. For use at secondary 
stations, where portability was of first importance, he 
declared a distinct preference for a sextant mounted on 
a tripod stand with mercurial horizon. It would be 
interesting to know whether he would come to the same 
decision to-day, fourteen years later, if the same choice 
lay before him. In such a matter, personal predilection 
must always be a factor of importance, yet with an 
observer so versatile and so practised as Capt. Alessio, 
it is unlikely that predilection was confined to narrow 
limits, and this fact gives special interest to the discus- 
sion and to his decision This chapter also contains an 
account of the watch kept on the rate of the chrono- 
meters and of the determination of various differential 
longitudes by the transport of some of them. This 
method was only employed when wireless was not 
available ; indeed, the strong battery of chronometers 
included in the equipment was intended as a pis aller, 
in case it had been found impossible to arrange for the 
emission of wireless signals. 

Chap. iv. contains a very complete account of the 
determination of altitude by barometers and hypso- 
meters, also by Capt Alessio. Five mercurial baro- 
meters came with the expedition from Genoa, and an 
additional and particularly good instrument was 
brought by Prof. Alessandri, who carried it—in senso 
assolsto—all the way from Italy to Leh! Of the six. 
only the last came safely back to Italy ; all the others 
succumbed sooner or later to the vicissitudes of the 
journey. The care expended on the treatment and on 
the comparison of these barometers, and the attention 
to detail in the deduction of altitude from the data 
obtained, are worthy of study by any one who contem- 
plates making observations of the kind. Indeed, the 
whole chapter is more like an account of a careful 
experiment in physics than that of the operations of a 
party of explorers. 

Results obtained with hypsometers' are eompared 
with those deduced from the barométers, and Capt. 
Alessio arrives at the following conclusions: (a) That 
in determinations of atmospheric pressure with a hypso- 
meter, the accidental error of reading is negligible in 
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comparison with the analogous error in reading a 
barometer ; (b) that the correction to a hypsometer is 
a function of the prevailing low pressure and tempera- 
ture, and tends to increase positively as the prevailing 
pressure diminishes and as the prevailing temperature 
increases ; (c) that if, but only if, it 1s possible to 
ascertain the effects of the above two causes (long- 
continue@ low pressure and temperature), then a deter- 
mination of atmospheric pressure with a fully standard- 
ised hypsometer is of the same order of accuracy as a 
determination with a mercurial barometer of the best 
quality and observed under the most favourable condi- 
tions, Great stress is laid on the need for study of 
thermometers when subjected to such conditions, and 
it is suggested that the Monte Rosa Observatory might 
undertake such an investigation. 

The tnangulation which forms the framework for the 
map of the area surveyed is dealt with by Mr. J. A. 
Spranger in Chap v After the establishment of the 
base camp on the Depsang Plateau, the weather was 
at first so bad that ıt was found impossible to make a 
satisfactory connexion with known peaks, and it was 
determined to measure a base and start an independent 
triangulation resting on an astronomically observed 
latitude and azimuth. However, a week later the 
weather cleared, and it was then possible to observe 
peaks ın all directions, including several fixed by the 
Indian triangulation; among these were K? and one of 
the Teram Kangri peaks The chart of the triangula- 
tion shows that the system divides into two parts, the 
dividing line running east and west through the Kara- 
koram Pass, and that the connexion between the two 
parts is weak. Fortunately, it was found possible to 
fix the ultimate station towards the north by means of 
ays to well-fixed points, namely, the Gasherbrum peaks 
and another (12/52E) which had already proved useful 
in the southern portion This gives a valuable check, 
and we may feel confident that the positions of the 
numerous points on which the topography depends are 
correct enough for their purpose. The work was 
immensely difficult, and the success achieved reflects 
great ciedit on Mr. Spranger and Major Wood, R.E., 
who jointly carned it out ; nor must we omit to mention 
the names of the two Indian surveyors, Jamna Pershad 
and Shib Lal, wha did the plane-tabling, and of whom 
Dr. De Filippi speaks in very appreciative terms. 

All the stations at which observations were made are 
fully described in a special chapter, together with the 
details of the connexion with the Indian triangulation. 
The descriptions are supplemented by photographs with, 
arrows marking ‘special peaks, and other airows in the 
margins which by their intersection indicate the exact 
position of the astronomical instrument or the gravity 
apparatus as the case may be. The care bestowed on 


NO. 2937, VOL. 117] 


these details is much to be commended. Trouble has 
often been caused in the past by -the difficulty of 
identifying points about which some important fact had 
been laboriously ascertained ; 

The introduction, which we deliberately mention last, 
is a masterly summary by Dr. De Filippi of the whole 
campaign. It is illustrated by a map of the whole 
region, on the scale of 1/2,500,000, showing the routes 
followed by members of the expedition. Large-scale 
maps of Rimu Glacier and of the new area surveyed 
have already been published in the general report. 

It must be remembered that the Eastern Karakoram 
is one of the most barren and inhospitable regions of the 
world, cut off from civilisation by hundreds of miles of 
extremely high mountains where passes are few and 
liable to be closed by snow even in summer, and that 
there are no roads or bridges—only rough tracks along 
the valleys, where possible, or with astounding gradients 
up and down steep slopes where the water is bank high. 

The scientific instruments, camp materal and 
personal luggage of the Europeans alone weighed four 
tons and required sixty horses and twenty porters, 
quite apart from the necessary supplies (some six and 
a half tons) of European food. So carefully had the 
details been thoughout, that all this mass of material 
was so subdivided that in no case was the work of 
individual groups hampered, though frequently they 
were separated by two hundred miles or more from the 
main party. The first seven months from the end of 
September 1913 had been spent in strenuous work in 
and around the Upper Indus valley Meanwhile some 
fifty tons (about 2250 sacks) of food for the porters and 
fodder for the horses and yaks had to be assembled in 
the vicinity of Leh ready to be sent forward as early as 
the condition of the passes into and out of the Shyok 
valley made it possible. Everything was timed to a 
nicety ; the whole party, with the scientific equipment 
and all necessary supplies, assembled early in June 1914 
a few miles south of the celebrated Karakoram Pass, 
on the Depsang Plateau (17,590 ft.), which was to 
be the headquarters of the expedition for nearly three 
months. 

In this introduction, as in the general report, we 
realise with pleasure how cordial were the relations 
between the expedition and the several departments of 
the Government of India with which it had contact, 
and also what friendly relations subsisted with the 
Kashmiri officials, with the caravan leaders and the 
natives generally. But the most striking feature of 
both accounts is the simplicity and directness of the 
narrative, together with the modesty and self-effacement 
ofthe writer. The funds so liberally subscribed in Italy 
were obviously used to the best advantage. Each 
member of the party was selected as being a specialist 
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in his own branch and devoted unremutting efforts to 
accomplish the utmost possible. It is not surprising 
that the investigations have yielded such important 
results, for it is a fine example of successful team work 
Yet the reader’s attention 1s so persistently directed to 
the activities of the various groups that he is apt to 
forget that the success is very largely due to Dr. De 
Filippi’s master mind, and that his genius as organiser 
made it possible, not only to carry out all the main 
objects of the expedition, but also to branch out in 
other directions far beyond the area originally selected 
for scientific research. B. B. D 
G.-P. L.-C. 





The Kinetic Theory of Heat. 


Muiller-Poutllets Lehrbuch der Physik. 11 Auflage. ` 
Dritter Band, Zweite Halfte: Kinetische Theorie der 
Warme. Von Karl F. Herzfeld. Pp. x+436 
(Braunschweig: Friedr Vieweg und Sohn A.-G., 
1925.) 2I gold marks. 

T 1s stated in the preface to this treatise on the 

kinetic theory of heat that there exists, on one 
hand, a number of adequate works on the kinetic theory 
of gases, and on the other hand, a number of very com- 
plete treatises on statistical mechanics, but that there 
ig no text-book which gives a comprehensive treatment 

of the various applications of the kinetic theory in a 

convenient form, This gap Prof. Herzfeld has set out 

to fill, and he has been so successful that we could wish 
that his work was available for English students in 
their own language. 

The first chapter contains an elementary treatment 
of the kinetic theory of gases, and it 1s at once evident 
that the author clearly realises the great importance of 
stating the precise mathematical and physical inter- 
pretation of every assumption made and of every 
equation obtained, a fact which contributes in no small 
measure to the success of the book. The discussion of 
the Maxwell distribution of velocities is accompanied 
by clear descriptions of Bahr’s work on carbon dioxide 
bands, Stern’s investigations of molecular’ velocities, 
and the work of Cantor, Minnaert, and Wulf. The 
portion of the chapter devoted to the consideration 
of the viscosity of gases and allied phenomena con- 
tains short sections on the Gaede molecular pump, 
the Knudsen absolute manometer, and the diffusion 
pump. 

The second chapter deals with general statistical 
mechanics; the author has again tmed as much~as 
possible to emphasise the physical meaning of each 
statistical formula, and the use of very advanced matheX 


its reference value by the omission of any account of 
the numerous attempts, other than that of Van der 
Waals, which have been made to obtain a satisfactory 
equation of state. The author considers them to be 
practically useless, but, whether that be so or not, they 
are at least of considerable interest, and, after all, much 
other scientific work has, in all probability, little furtber 
claim on our attention. The English reader must deem 
it remarkable that in this chapter of forty pages, con- 
taining nearly ninety references to original papers, only 
three of these references are to the work of English and 
American workers, namely, to the work of Dushman, 
Rideal, and “ McLewis.” 

The succeeding chapters on solids, the theory of 
fluids, and the theory of solutions are very extensive, 
and the sections on sublimation and liquid crystals are 
of special mterest. An excellent treatment of Brown- 
1an motion is given in the chapter on the theory of 
fluctuations, and the developments of the quantum 
theory, in so far as they affect the kinetic theory, are 
concisely introduced in Chap. viii. The final chapter 
deals with the determination of the Loschmidt number 
and of the absolute dimensions of molecules; ıt con- 
tains a brief account of Rankine’s work on this subject, 
and concludes with a short history of the development 
of the atomic hypothesis. 

The book forms a valuable work of reference, and 
can be more particularly recommended to those 
workers who, being conversant with recent English 
contributions to its subject matter, require ready 
access to the results of German investigators. 





Indian Botany. 


The Botany of Bihar and Orissa: an Account of all the 
known Indigenous Plants of the Province and of the 
most Important or most conunonly Cultivated Exotic 
Ones. By H. H Haines. (Published under the 
authority of the Government of Bihar and Orissa.) 
In6 Parts. Parti. Pp.x+199. 8rupees. Part 2. 
Pp. 294. 10o rupees. Part 3: Calyesflore. Pp. 
225-418. grupees. Part 4: Gamopetale. Pp. 419-754. 
13.8 rupees. Part g. Pp. 755-1058. 11 rupees. 
Part 6, including Appendices and Index to Parts 2-6. 
Pp.1059-1350. 10.8rupees. (Calcutta. Thacker, Spink 
and Co.; London: W. Thacker ahd Co., 1921~25.) 


ITH theissuerecently of Part 1, Mr. H. H. Haines 

has brought to a conclusion his account of 

the botany of Bihar and Orissa, and removed thereby 
another large slice from the area of Peninsalar India 
not yet provided with a flora of its own. The first 
part was published in 1921, so that the work has been 


is avoided. | The treatment of the behaviour of ‘gompleted in the short space of four years. It must not 
er loses a good deal of | ba thought, however, that it is the product of only 
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forty-eight months of labour, for Mr. Haines had been 
working on it before he left India, and indeed the 
contents themselves are full of evidence of the careful 
preparation of years of research in the field and in 
herbaria, and of personal acquaintance with the living 
plants in their natural habitat. 

The system of classification adopted closely follows 
that of Bentham and Hooker with some modifications ; 
e.g. the Euphorbiaces follow immediately after the 
Tiliacee. This arrangement is not because the author 
is convinced that it 1s inherently the best, as indeed 
will be realised from a study of his discussion on 
taxonomy and classification, but because, being that 
followed by most English herbaria, it is the most 
convenient for English field botanists. 

Mr. Haines has taken great pains to give the correct 
botanical nomenclature according to the International 
Rules, and to adopt the later developments in raising 
some of the Bentham and Hooker tribes to the rank of 
families; e.g. with the Urticacee. Even when one 
does not entirely agree with him, his expositions are 
always illuminating. The keys to the families and 
genera are Mr. Haines’s own and are generally clear 
and easily applied, and the descriptions are sufficiently 
detailed to enable any field botanist to’make quite 
certain of his identification. That they are accurate 
needs no assertion; they are based on intimate and 
painstaking observation and the study of type speci- 
mens. Localities of occurrence and dates of flowering 
and fruiting are furnished for each species, and also 
notes on the uses of various parts of the plant. 

Part 1 is the most interesting from the general 
aspect, as it includes, besides a fairly detailed and very 
interesting account of the area compuised and its 
topography, geology, and climate, an arresting and 
lucid dissertation on the general character of the flora, 
which denotes a most intimate acquaintance with the 
tract as well as a love for the study of its flora. The 
chapter on taxonomy and classification is thoughtful 
and stimulating, and concludes with a conspectus of 
orders and families in their interrelationship as con- 
ceived by the author. The part concludes with a 
glossary of the botanical terms used and an index for 
this part—there being a separate index at the end of 
Part 6 for the other five parts, which are devoted to 
the descriptive flora itself. 

An outline map of the distribution of the rainfall is 
attached to the chapter on climate, and in a pocket at 
the end of Part x will be found a good topographic 
map of the Province. The type and paper are ex- 
cellent, and there can be nothing but praise for this 
achievement of Mr. Haines, for which all botanists, 


and particularly those directly interested in the locality,’ 


will be grateful. ; 
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Our Bookshelf. 


Die Tierwelt der Nord- und Ostsee. 
von G. Gnmpe und E. Wagler. Lieferung 1 (Ten 
VI. d, VII. a, XI. a) Teil VI. d: Echiunde, 
Sipunculide, Priapulidæ, von W. Fischer ; Teil VII. 
a: Enteropneusta, von C. J. van der Horst, Teil 
XI. a: Pantopoda, von Johannes Meisenheimer. 
Pp. 55+12+12. (Leipzig: Akademische Verlags- 
gesellschaft m. b. H., 1925.) 48o gold marks. 


TRE series of which this forms the first section is planned 
to give an account—systematic, biological, ecological— 
of the fauna of the North Sea and the Baltic, and 1s 
expected to be completed in about 2000 pp. in three 
years. Each part deals with one group of animals, 
is separately paged, and bears a number in Roman 
figures and a letter, so that eventually all the parts with 
the same Roman ‘figure can be placed together and 
bound in the’sequence indicated by the letters ; ¢.g. all 
the parts on Coelenterata will be headed “ ITT.” followed 
by one of the letters a-f according to the class or order— 
the part on Ctenophora will be marked “ TII. f.” 

The accounts are intended to be of service to those 
teachers, students, and amateurs who wish rapidly 
to refer to the systematic characters and to ascertain 
the principal facts in the biology of the animals of the 
area, The descriptions of external and internal char- 
acters arenecessarily brief, and some previous knowledge 
is necessary for a proper understan of the text, but 
a good third-year student should find little difficulty in 
using the work. 

In Dr. Fischer’s part, the Echiuride, Sipunculide, 
and Prapulide are tieated separately. A statement 
of the characters of the family is followed by a key to 
the genera. A short diagnosis of each genus and 
species is given, the localities in the North Sea and the 
Baltic from which the species has been recorded are 
mentioned and shown on a map, and the general dis- 
tribution briefly mdicated. In the space of about a 
couple of pages, a summary 1s given of the anatomical 
features which can be made out by the naked eye or 
with the help of a lens or a binocular dissecting micro- 
scope, with references here and there to microscopic 
structure. Locomotion, food, reproduction, and de- 
velopment are successively considered, and attention is 
directed to parasites and to those members of the 
family which commonly serve as food to-fishes. Dr. 
Fischer's work is well up-to-date; it includes, for 
example, adequate notice of the investigations of 
Baltzer on Bonellia (1914 and 1924), and appended is a 
list of works of reference. The illustrations on the 
whole are good; a better one of the female Bonelha 
might have been given. 

The account of the Enteropneusta follows similar 
lines. In the part on the Pantopoda a key 1s given to 
families only ; this part would have been much more 
useful if keys had been added for the genera and for 
the fifteen species. 

Judging from the portion before us, the series is 
likely to fulfil its functions very satisfactorily. We 
cordially wish success to the enterprise, which should 
résult in placing in the hands of those whose work or 
‘pleasure leads them to examine the fauna of the North 
Sea the means for rapidly determing their captures, 
and for ascertaining the 
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The Radio Year-Book 1926 (Fourth Year): a Book of 
Reference for all Interested in Broadcast Receiving: 
Pp. xiv+182. (London: Sir Isaac Pitman and 
Sons, Ltd., 1926.) xs. 6d. net. 


Tus book will prove of value to all who listen to 
broadcasting. Photorraphs are given of many of the 
eminent men and of many of the popular artistes who 
have spoken or performed before the microphone during 
the past year. So far as British broadcasting is con- 
cerned, this year will be a momentous one, as the 
Government will have to come to a decision J 
the future of the British Broadcasting Company. The 
book is not a mere record of past achievements; many 
of the contributions look into the future and make 
conjectures as to new developments. Mr. Thorne 
Baker discusses the problem of the radio transmission 
of, visual images. He shows that theoretically it is 
possible to have a screen in one’s home on which, for 
example, the progress of the yachts at a regatta, 
possibly hundreds of miles away, could be watched. 
He points out the difficulties in the way, but says 
that they have nearly all been overcome by Mr. Baird. 
The technical section of the book gives many useful 
hints on the management of receiving sets and aerials. 
A chapter has been included on “ speaking ” films by 
Mr. Elwell ; the reason being that the three-electrode 
valve has proved of the greatest value in this connexion. 
Dr. Lee de Forest is rightly given the credit of being 
the pioneer of perfectly synchronised talking motion 
pictures, which are called “ phonofilms” in America. 
We learn that the talking motion picture in a com- 
mercially perfect form will shortly be introduced into 
Great Britain. A chapter is also devoted to loud- 
speaker extensions, and a system of wiring the various 
rooms of a house so that each room can have its own 
loud speaker or head-phones if so desired is described. 
A drawback to the method, however, is that if one is 
s ing in a room with a loud speaker, a listener on 
e phones in another room hears most of what is said. 


Intermediate Mathematics (Analysis). By T. S. Usher- 
wood and C. J. A. Trimble. Pp. xi+457+xxivy. 
(London : Macmillan‘and Co., Ltd., 1925.) 7s. 6d. 


Tae authors of this text-book.on mathematics to 
the intermediate degree standard have already 
established a reputation by their previous works which 
is fully maintained in the present. The book is 
well planned. It commences with simultaneous and 
quadratic equations and moves easily to the study 
of simple graphs and their applications to the deter- 
mination of observational laws and to the approximate 
solution of equations. Following a chapter on algebra 
there come two on trigonometry and one on co-ordinate 
geometry. The three succeeding chapters return to 
algebra. Chaps. xi. and xi deal respectively with 
vectors and mometry of the triangle, and the book 
is completed with two chapters on the calculus up to 
elementary differential equations. 

The book is well supplied with an admirable collection 
of varied examples. The ent is well developed 
and evidently based on a critical i ience. 
If a estion may be offered, it is that 
vectors 1s too much segregated within its one chapter. 
There is no reason why it co t be reintroduced in 
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e subject of `} be too literal, and we fear that much of the peie 


examples of differentiation, integration and differential 

uations. ‘Applications of the method of least squares 
might, moreover, with advantage be introduced into 
the sections treating of maxima and minima and the 
determination of observational laws. 


In Praise of Birds: Pictures of Bird Life. Described 
and photographed by the Rev. Canon Charles E. 
Raven. Pp. xiv+148+48 plates. (Londog: Martin 
Hopkinson and Co., Ltd., 1925.) 14s. net. 

Dr. C. E. Raven, Canon of Liverpool, has produced 
an attractive volume in praise of birds and of bird- 
watching. The story of his quests shows him to be an 
ardent bird-lover who takes a proper pleasure in every 
aspect of bird-life and in every opportunity of studying 
it on intimate terms. His photographs are evidence of 
much patient zeal: they are of varying merit, but the 
best are very good indeed. The author takes us from 
Cambridge to Surrey, with occasional excursions else- 
where; and finally on a visit to the Dutch coast, to 
the ornithological wonders of which about half the 
book is devoted. Incidents both of bird-life itself and 
of experiences in watching and photography are 
pleasingly described, and a happy enthusiasm for the 
subject pervades the whole account. 


Physik in graphischen Darsiellungen. Von Felix 
Auerbach. Zweite Auflage. Pp. xiit257 Tafeln + 
2g. (Leipzig und Berlin: B. G. Teubner, 1925.) 
14 gold Haks: 

Tue author of this work must be a real enthusiast 

for graphical representation. From every branch of 

dathematucs pare and applied—physics, chemistry, 
and metallurgy, he has collected together graphs 
and drawings to illustrate the principal features and 
the most critical phenomena of these subjects. In 
many cases the drawings are new, but more frequently 
they are reproductions of those that appeared in the 
original memoirs dealing with the particular pheno- 
menon. In all there are 1557 figures in 257 pages, 
followed by 25 pages of short lanations of each 

, with references. The dra are well repro- 
duced and combine together to provide a most inter- 
esting “ picture ” book for the scientific worker. 


The Configuration of the Saccharides. By Prof. Dr. J. 
Béeseken. Translated into English from the Dutch 
by Dr. Samuel Coffey. Part xı: The Configuration of 
the Monosaccharides. Pp. ii+yr+iv. Part 2: 
The Configuration of the Polysaccharides. Pp. ii 
+58+ii. (Leyden: A. W. Sijthoffs Publishing Co., 
n.d.) n.p. ' i 

In these two monographs, the professor of pure and 

applied organic chemistry in the Téehnical University 

of Delft, Holland, has presented a clear and succinct 
account of the investigations which have led to the 
most recent’ views on the molecular configurations of 
the members of the sugar group. ‘The work is well done 
and will be valued as a handy and accurate ésumé by 
the research worker, the lecturer, and the student. 

Although quite intelligible, the translation appears to 

Sloay employed would not be passed by the Society 

for Pure English. 
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Letters to the Editor. 


[The Editor does not hold himself responsible for 
opinions essed by kus correspondents. Neither 
can Às u to return, nor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of NATURE. No notice rs 
taken of anonymous communications. | 


On, One-Eyed Vision. 


I cart solid ” or “ three dimensional ” vision the 
faculty of the brain to interpret the flat retinal 
images so as to give the umpression of a’ three-dimen- 
sional space ` A person with two estas eyes views 
the same object from two different angles, 
when the muscular effort Berid to bring the two 
images into comcidence serves as the guide for estimat- 
ing the distance This is the generally accepted 
explanation, but shortly after I had lost the sight of 
one eye, a friend expressed doubts of its sufficiency on 
the ground that if he alternately shut and opened one 
of his eyes, he noticed very httle—:f any—difference 
in the three-dimensional impression. I could under- 
stand his scepticism, because previous to my accident 
I had i aati in the same way with the same 
result ince then experience has shown me that 
there 18 a v substantial distinction between the 
permanent and temporary closing of one eye. 

Before explaining the inconclusive nature of the 
described experiment, we may consider what powers 
the one-eyed person retains to help him in eshmatng 
the distance of an object. So long as he is young, he 
may find sufficient assistance in the focussing effort of 
the eye, but in old age, when that power 1s gone, what 
is left ? 

Everybody who is in the habit of visiting picture 

enes must have occasionally come across a paint- 
jog which gives an almost com illusion of a 
three-dimenmional space. Apart from the imitaton 
of atmospheric effects, it is the correct perspective 
and the true appreciation of the relative sizes of the 
objects that give a feeling of solidity, which artists 
occasionally enhance by wilful eration. A 
picture has the same appearance whet er looked at 
with one eye or two, and it is the ‘ peceperiive ad 
vision—as it may be called—on on in old age a 
person who has lost one of his eyes has to depen 

One-eyed vision 1s not flat, buf it 1s dae aser 
because the unconscious mental process involv 
depending on a knowledge of the dimensions of objects 
ee their relation to the apparent sizes, 18 ape to 

seriously at fault. A few examples derived from 
ence may illustrate this 

if we are accustomed to a wine glass of a certam 
size,we may fill ıt with fair safety, but if another glass 
of sumilar shape and different size 18 substitu the 
result may be disastrous; we have a wrong idea of 
size in our mind, and this leads to a wrong impression 
of distance. In our homes we are familiar with most 
of the objects that surround us, but there are some 
exceptions. I find flowers°-in a room difficult to 
locate when the feceptacle ın which they are placed 
happens to be hidden The flowers then seem to 
cling to the object with which they are ın apparent 
contact. They may appear in the hær or in the hat 
of a lady sitting in front; and within the last few 
dayi I have seen a man drinking his tea with two fine 

Paa gromng n of ees skull. Tere 18 true 
of moving objects y i ul across m 
field of vision is almost iadisiarigmianatle from a pied 
flying across the window. If such errors occur when 
we are fully conscious, are much more striking at 
the moment of awakening irom sleep Once, ın a som- 
nolent condition, I had the firm impression of 
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im a corner of my study what looked like a tin box 
perhaps 18 mches ine and 6 inches high; but rous- 
ing myself I found I was looking at a small tin 
agar arette box standing on a table beside me. 
ost people know how, even with full command 
of two eyes,‘their sight may be interpreted ın different 
manners <A rotating cup-anemometer may, for 
example, look as if the direction of rotation were 
we Simuarly, uf a transparent cube be drawn 
ve, all twelve’ edges showing, we may 
by an effort of mind get two entirely different ım- 
pressions of the cube, in which it apres as seen 
exther from above and the right, or fro ow and the 
left Similarly, a cone drawn ın puthne sli use? to 
be turned inside out by-an effort of the will. This 
shows how much the mind 18 concerned ın the process 
of solid vision. 

If we now return to the experiment described ın the . 
oo paragraph, we realise that the two-eyed 
person looking round a room has a firm impression of 
the three-dimensional relations of the objects he sees. 
That ippression remains when he shuts one eye, and 
he is not conscious of any difference. He would ‘have 
to bandage one eye for some time and go into new 
surroundings before the test could have any value 

There 18 another set of interesting ad uzzlin 
impressions which lie outside the immediate objects o 
ths communication. It concerns objects in modon 
We know all motion to be relatıve, but nevertheless 
when a moving train passes a stationary one a p 
eaan in either of them, disregarding relativity, fo 

efinite and often wrong impression as to whether 
he is moving or at rest. During the first few months 
after I had lost one eye, an unconscious swaying of 
my head always appeared to me as a motion of the 
surrounding objects, and when these objects were close 
to my face a most unpleasant sensation of their rapid 
BE resulted. 

may in conclusion refer to the well-known inter- 
pretation of the ap ne size of the moon when near 
the horizon, as how much psychological 
seis ant the erereen non we give to what our 


ARTHUR SCHUSTER. 
Seldal all, Twyford, 





The “ Modified Scattered ” X-Radiation. 


May we now supplement what we have already told 
g the scattering of X-rays by stating that we 
now know quite definitely that even after the /-trans- 
formation has taken place in a scattered X-radiation 
and this has become a “ modified scattered ” radiation 
when its absorbability is measured in certain sub- 
stances, it has, even after g through those 
substances, precisely the same absorbability as the 
prumary when measured ın certain other substances 
This is in Le hopes carracoue with the generdlisation 
we have already that there are various definite 
levels of activity of an X-radiation in any substance, 
the level depen gu n the whole of a more or less 
complex beam, an t a change of the activi 
one substance from level to level may take place 
without the least indication of any corresponding 
change in a second substance. What we have now 
found is, that the penetrating i eu of secondary 
and primary radiations are equ some substances 
subsequent to transmission ae eee plates of matenal 
which exhibit or produce the 
What then of Compton’s ‘hypothe, and more 
important stil, the second lne obtained in the 
of the scattered radiation? Can the wave 
length of | a radiation change without producing a 
tion in ali substances ? 
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In answer, we must point out that we have already 
demonstrated that a change in the activity (photo- 
electric action, ionisation, absorption) of a ation 
can take place without a ein the wave-length— 
that wave-length and mat substance are not the 
only factors ın X-ray phenomena. In order to 
reconcile our experimental results with Compton’s 
hypothetical change of wave-length, we should be 
compelled to go further and state that a change of 
wave-length may take place without a eres 
change ın activity—that is, we should be obliged to 
dissociate the properties of an X-radiation from wave- 
length altogether, or at any rate we should have to 
assume that within certain limits, absorption, electronic 
emission, etc., are independent of wave-length. 

Consequently we are very sceptical as to whether 
a change ın thé diffraction angle in spectroscopic 
measurements really does correspond to a change of 
wave-length. A measurement of absorption 1s purely 
experimental, but a measurement of wave-length is 
dependent on the adequacy of the classical theory of 
di ion, and assumes the absence of any unforeseen 
phenomenon 

It ıs an experimental fact that the critical condition 
which governs the change of activity which we have 
called the J-phenomenon 1s not wave-len but 
something analogous to “ temperature ” of the whole 
beam of ee Our critical condition for the 
excitation of the /-electronic emission, /-10omsation 
and j-absorption 1s not that the frequency of the 
pee beam should be higher than a certain critical 
value, but that this “ temperature ” shall be higher 
than a certain value. Thus ın place of Stokes’ Law 
which we found to hold for K and L radiathons, we 
find that in the case of the J-phenomenon at least, 
we may write T, must be greater than T, where T. 
18s the average penetrating power (“ temperature ny 
of the beam and T, 1s a penetrating power character- 
istic of the substance traversed. e use the term 
“temperature”’ only tentatively because it 13 a 
famibar physical quality ite J Tepresents most 
closely, or 1s analogous to, the state of a complex 
radiation as measured by penetrating power by 
1omsation-absorption methods. It seems just ble 
that Stokes’ Law may need to be restated in some 
such way in order to make it more general, and to 
express what 1s most fundamental. This, however, 
18 speculative. the ental facts we have 
recorded are in a different category altogether, they 
are beyond dispute. 

To summanse, we must accept one of the following 
possible alternatives . i 

(1) The second spectral lne in Compton’s experi- 
ments does not represent another wave-length 1n the 
secondary‘ radiation incident on the crystal of the 
spectrometer, or £ 

(2) Wave-length may change without a correspond- 
ing change in the activity of an X-radiation This 
seems possible only on the assumption of the dual 
nature of radiation in some such way as 1s suggested 
by PE J. Thomson, or 

(3) e conditions essential to the production of 
the second s line in the of scattered 
X-radiation have not been realised in the hundreds of 
experiments we have made on the phenomenon. 
This is highly improbable both from the variety of our 
experiments and from the fact that we do under some 
conditions obtain what has the superficial appearance 
of a change of wave-length. 

The alternative probabilities are thus reduced to 
(x) and (2) C. G BARKLA. 


‘ S R. KHASTGIR. 
The University, Edinburgh, 
January 2r. 
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The Energy Levels of the Carbon Monoxide 
Molecule. 


In a recent communication (NATURE, 116, 170, 


1925) I gave formule for the two band systems (or 
“groups ’’) associated with ionised carbon mon- 
oxide. ese formule were afterwards verified 


(NaTURE, 116, 207, 1925) by the discovery of “ com- . 
bination ” bands due to the third possible transition 
between the three known ene levels These 
electronic levels may be called X’, A’, aid B’, in 
order of increasing en A’ ig a double level of 
apron’ 126 cm ~}, while X’ and B’ are single. The 

^X” transition gives the comet-tail bands, the B’-.’ 
transition the first negative group of carbon, and the 
i as the new Bal at-fohnsan combination 

In an investigation on the excitation potentials of 
nitrogen bands, Duncan (Astrophystcal Jour., 62, 145, 
1925) has observed four systems of bands which hoe 
considers to be new nitrogen band systems. I find, 
however, that his second negative group ıs the first 
negative group of carbon, just mentioned above, 
his seventh positive group ıs the fourth positive group 
of carbon, commonly attributed to carbon monoxide, 
and his fifth positive group 18 probably the third 
positive group of carbon, commonly attributed to 
carbon dioxide I have been unable to identify his 
sixth positive group. The second negative group 18 
strong, and his ue of the excitation poten 18 
therefore doubtless reliable Applying the correction 
of r 3 volts which I found necessary in the case of the 
known nitrogen band systems (NATURE, January 16, 
g 81), one obtains 19 8 volts for the en of state 

^. This gives 14 2 volts as the calculated energy of 
state X’, +6. the ionisation potential of CO. be 
best direct e ental values are 14 3 and r4 1 volts 
(see p 123, Report of National Research Council on 
“ Cntical Potentials ’’). 

When wring my letter on the band spectra asso- 
ciated with carbon (NATURE, 116, 170, 1925), I was ' 
unable to obtain any satisfactory quantum relations 
for the fourth positive group. The vibration fre- 
ranas of 500 and 3000 quoted there were based on 

e senes arrangement of a portion of the bands of 
this very extensive system, made by Deslandres and 
by Lyman. I now find on reexamination of this 
matter that in this one instance Deslandres arranged 
the bands ın sequences (corresponding to a given 
change in vibrational quantum number) mstead of 
following his usual custom of arrangement in progres- 
sions. I[t1s, however, possible to arrange this system 
in Lp Seeley showing the usual numerical relations, 
and the new tabulation includes not only all of the 
bands arranged in series by Deslandres and by 
Lyman, but also all of Lyman’s “ fifth positive group ’ 
(bree. Amer Acad Arts, 45, 315, 1909), and all of 
the remaiming unassigned bands, with the exception 
of about a dozen very faint members Approximately 
150 bands thus appear on the n'n” , the most 
extensive band system known for molecules of this 
general type. The heads are givén within the rather 
large limits of error (and with Deslandres’ values 
raised 1 A U., to be consistent with those of subsequent 
investigators) by the formula 
r = 64,721 + (1499 28n’ — 17 247°) 

~ (2147 747" ~ 12 703n""), 
where »’ varies from o to 14, and n” from o to 22. 
The distribution of intensity is similar to that ın the 
familiar aluminium bands, which I have previously 
cited as typical (Phys. Rev., 25, 240, 1925). 

Investigators agree that this so ed fourth 
positive group of carbon, which seems always to 
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appear in a vacuum tube o when sto 
grease is used, ia due to CO (see Kayser and Konen, 
vol. 7, p. 141), and direct evidence on this point is 
now available. Leifson, in an investigation of the 
absorption of some gases and vapours in the extreme 
ultra-violet (Astro. Jour., m press), phi phed +a 
strong series of narrow on bands m carbon 
. Monoxide which I find represent, for. absorption, the 
0-0, O-I, 0-2, etc. to o-11 transitions, in my arrange- 
ment of the fourth postive grou 
the cold*%gas was used, only one pro ion 
should appear This definitely establishes the final 
state of this system (in emussion) as the stable state 
of the carbon monoxide molecule. Moreover, the 
feet sate oF tho Rae an LO ees pe hy, me 
same progression as.the inital state of the fourth 
ve group. . Thus the Angstrom band heads can 
represented by a 
P22,162 + (2158m — 76m) — (1499 287” — 17 248”), 
where »” varies from o to 5 or more, and n’=0, I, 
‘and probably 2. This relationship places 4511 as 
unquestionably the o-o band, a point concerning 
which there has been some dispute. (See Hulthén, 
Ann. d. Phys., 71, 41, 1923, and Mecke, Phys. Zet., 26, 


217, 1925.) 

e of electronic energy levels for carbon 
monoxide thus evaluated. consists of X, A, and B 
for the neutral, and X’, A’, and B’-for the ionised 
molecule- The transition A-X gives the fourth 
postive group of carbon, and B-A the Angstrom CO 

. From the known structure of these latter 
bands, B and A are both single levels. The transi- 
tions for CO* have been given. Taking X as the 
zero Isvel, the en values of the various levels, in 
. wavenumbers, and in volts, are approximately as 
follows : 

Á 364,721 cm.” = 8-0 volts, 

B = 86,883 =10 7 volts, 

X’ = 115,082 = 14-2 volts, 

A’= 135,554 and 135,428=16 7 volts, 
B’ = 160,720 = 19°8 volts. 


The o-o band of the various systems should thus 
be excited at the following voltages: fourth group 
(1545) at 8-0 volts, Angstrom bands (44511) at 10-7 
volts, comet-tail bands (44880) at 16-7 volts, first 
negative group (à2190) and “combination bands” 
03974) at 19°8 volts. i i 
Carbon monoxide is the only molecule, in addition 
to nitrogen, for which electronic energy levels of both 
the neu and ionised state are known, and is the 
only molecule for which the spectroscopic data are 
complete. The new information now obtained leads 
to retical results of some significance. These are 
discussed in a letter on the “ Structure of Molecules ” 
to be published ın another issue. - 
- Raymond T Brreecz. 
Universi 
Decem 


of Cal:fornia, 
19, 1925. 





The Dynamics of Surface Action in Closed Vessels. 


Tus theoretical treatment which has been ad-` 


vanced, and experimentall 
effect of diluent gases and vapours on the inital 
stages of catalytic action (gee NATURE, vol. 116, pp. 
278-279), Pas been succeesfully extended to the 
dynamics of catalytic decomposition in closed vessels. 
Let L.A—>m.Bin.C+ .. ., etc, be the reaction, 
and let a, b, c, . . ., etc., be the inrtial pressures of 
the molecular-species A, B, C, .. „ etc., and let x 
be the pressure of 4 transformed in time#. At time 
.4 the pressure of. A =(a- x), of: Ba(bimjl.s), of 
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of carbon. Since. 


Ca(c+n/l.x),... etc, A gas stream of varying 
composition bombards the surface during the re- 
_ action, and the probability that a molecule A will 
hit a centre of activity ummediately it becomes 
bare is given by the fraction of A molecules in the 
bom stream, 4.4. by ; 
Sees) , (a) 

pala — x) + arlo + mijiy) + Kolo + njis) + arr 

where #4, 4s, Mo are constants depending on the 

nature of the gas.. i 
T4, Ta, To, - - + Otc., represent the mean lives. of 
the molecules A, B,C, . . . on the centres of activity 
which are assumed ın the present argument to be 
homogeneous, ¢ be the fraction of a given time 
interval ¢ during which the centre 1s free of adsorbed 
molecules, and » be the number ‘of molecules ad- 
sorbed during this time #, which number is equal 
to the num of times the centre becomes vacant, 
then the number of molecules of A that are present 

among the adsorbed molecules during t seconds 


=A (A = x) 
Zpala - 4) 
and the time they occupy the centre is 
f nrana(a- *) ` 
Zula- x) © 
Thus the fraction of the interval of ¢ seconds during 
which the “ centre of activity ” is occupied by A is 


I mryuy(a— s) 

i Yuy(a- * A 
_p , AZuaTa(a — #) 
mer aala : 


Hence the.fractional time during which the centre 
is occupied by the reactant becomes -` 


bat a(@ ~ *) 

Traral- s) + E/m Za (a - 5)" 0) 

If k be a constant depending on the number and 

nature of the centres of activity present, then at 

constant temperature the rate of reachon may be 
calculated from the fractional times of occupation. 

L-molecular Reaction—The rate of reaction is 

proportional to the probability that / adjacent 

centres should be occupied simultaneously by the 

reactant. Thus 





But ` 











dx _ patala- x) z 
ahn (ses A) W 
$435 a(a -~ x) 
r n (E) ' w 
LF n (1. 
or hte Ree p). ds, 
where - à 
Mata , and pe Lot /bigT ye ~ hat 


OS Iara + talaga Zagraa + Elna 
If jnna be independent of *, then the general 
-solution is i 
A a 


k= 7 108 zt i 





Bs Sli) 
i\a-s af”. 
L I I 
| “aa aa: © 


where A, B, C,... 
case f =o becomes 


are constants. The special 


$= I fe Sb r 
0- fl al(a-ay aby 
1p} K à 
and is. of the form followed by homogeneous re- 
achons. : 


` 


(4). 
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Unt-molecular Reactson —In pra hare majonty of 
surface actions the effect of the catalyst is to simplify 
the reaction, lower the heat of activation, and make 
the change uni-molecular. The general relation 
becomes 

dr K(a-+x) 

di r+’ ' i > (5) 
and, when K and § are independent of x, integrates to 


$ 
K=! A log, 4- E, . . © 








where 
ss Batak Zon [lat a — HATA 
Se RATA ~ A  t. 
Zuygrsa + Emu Mwitsa + Ẹnu a 


The form of (6) varies markedly with the values of 
the constants, and the anony of the forms it can 
assume have been experimentally verified by Hinahel- 
wood and co-workers in their experiments on the 
decomposition of gases on hot wires I have re 
peated the experiments on the decomposition of 
nitrous oxide and ammonia by platinum, and find good 
REE with (6). The dehydrogenation of ethyl 

cohol by copper in closed vessels also follows this 
It 18 to be observed that it is now un- 
necessary to assume that the surface 1s saturated to 
obtain relation (6). F. H. CONSTABLE. 

St. John’s College, Cambridge, 

January 15. 


, and f= 


equation 





Discovery and Dialectics. 


Pror. Masson, in Nature of January 2, cour- 
teously dissents from the conclusions expressed in m 
“ Science and Scientists in the Nineteenth Century,’ 
and, thanks to the courtesy of the editor, I am allowed 
to reply. 

My proof-sheets were revised by seven Cambridge 
fellows, who were lind enough to give me the benefit 
of their accurate knowledge in the different depart- 
ments of science with which I deal. In addition to 
them, Su A. E Shipley, Sır . Thomson, Sir 
Joseph Larmor, and Sir Oliver ge read through 
my proofs and made many helpful suggestions. e 
last, ın his Introduction, expressly agrees with my 
conclusion that there are every whit as many pre- 

ons ın science as there are in theology. Fhe 
warfare between science and theology ıs, therefore, 
in no wise unique; for a similar w: is character- 
istic of every form of human knowledge. 

‘This ig my main thesis, and Prof Masson does not 
seriously attack ıt. He does, however, dissent from 
my conclusion that men of science do not receive 
new ideas with enthusiasm, suggesting that if they 
oppose them they are the rank and file of the scientific 
army. Let us take, therefore, two outstanding con- 
tnbutions to knowledge, the conservation of energy 
and the evolution of species. Joule performed not 
merely one experiment but many experiments, and 
a man of the standing of Kelvin points out that 
scientists lke Graham or Muller objected to the 
results of these experiments, saying “ simply he did 
not believe in Joule because he nothing but 


hundredths of a degree to prove his case by ” ohr, 
Mayer, and Helmholtz shared the keen hostil oule 
encountered. Gustav Magnus warned H oltz 


against undue partiahty for mathematics, and the 
attempt to bring remote provinces of physics together 
by its means Poggendorf thought that the paper 
of Helmholtz on the conservation of energy was not 
worth publishing in the Annalen, The older physicists, 
like Dove and Reuss, would not admit the principle 
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of the conservation of ener; Distinguished mathe- 
matical colleagues lke Eisenstein and Lejeune- 
Dirichlet seconded the opposition of Dove and 
Reuss. 
Darwin succeeded ın obtaining the qualified ap- 
val of Lyell, Hooker, and Huxley to his iluminat- 
ing conception. With these three signal exceptions, 
it is true to say that the leading men of the world of 
science offered the stoutest opposition to his ideas, 
Sir Richard Owen was a naturalist who occupied such 
a foremost position in science that he has been called 
the British Cuvier, and he could not see his way to 
are the new view. Among the opposition were 
W. H. Harvey, J. H. Balfour, H. Falconer, Sir E 
Sabine, H. C. F. Jenkin re es Meare, ey: 
LjJ.RA , J. L. A. de atre. e U, 
G k, Brulé. F. Pictet, J H. C. Habre, Henn 
Milne-Edwards, O Volger, R. A. von Kölliker, and 
K E. von Baer. The bulk of the criticisms given in 
my book ap almost immediately after the 
ublicatıon of the “ Ongin of Species,’’ and, I do not 
fonk that I have given any criticism of later date 
than the year 1864, within five years of its eo epei 
These critics leave on the mind of the candid reader 
the umpression Huxley took the trouble to record in 
1887: " There is not the slghtest doubt that, if a 
General Council of the Church scientific had been 
held at that time (c. 1860), we should have been 
condemned by an overwhelming majority.” In 1885 


he wrote: ‘It is curious now to remember how 
largely at first, the (scientific) objectors pre- 
dominated.” 


RoBERT H. MURRAY 
Broughton Rectory, 
Huntingdon. 





Dr. Murray’s reply to my review makes me feel, 
lıke the Elephant’s Child, “ a little warm, but not at 
all astonished.” For I have not been taken literally, 
and I wished to be. Nor, I think, has Sır Ohver 
Lodge; for, whatever opımon the words of huis 
“ Introduction ” may cover, in them he most cer- 
tainly does not “ expressly ” that science 18 ag 
full of prepossessions as 1s theology; he presents Dr. 
Murray’s conclusion and its consequence, but his 

nal verdict on the question of equality ıs with- 
eld. So far am I from nting from Dr. Murray's 
statement that new ideas are not enthusiastically 
received in the scientific world, that I was at pains 
to emphasise this fact, and went further by asserting 
that coldness plays an indispensable part in the 
method of science by counteracting hasty belief. 
That Dr. Murray neglects the fundamental value of 
decent scepticism is my mam quarrel with him. 
Please, I did not suggest that only the rank and file 
pooh-pooh new ideas! I expressly included every 
one In domg so, I ooa an idea, and Dr 
Murray has unkindly bhghted ıt by neglect; I said, 
“ Moreover, no man of science, not even the greatest, 
has more than a short period in his life during which 
he 1s so free from human vanities ¢hat his discoveries 
are faultless and his opinions just.” Dr. Murray 
umphes that I called Jonle’s work ‘ one experiment ”’ ; 
I said “ one research.” 

I shall not, I hope, be thought guilty of impatience 
if, for the sake of saving space, clase by referrng 
any one who wishes to concern themselves in these 
matters (a) to the literal sense ef my article of 
Sead 2, (b) to Sir Oliver Lodge’s Introduction to 
c) Dr. Murray’s well-founded facts about men of 
science, and (d) to Dr. Murray’s natural, but—I am 
sorry |—fallacious inferences about science 

IRVINE Masson. 
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Genes and Linkage Groups In Genetics. 


I HAVE no intention of criticising in detail the 
elementary lecture on Mendelism which Prof Huxley 
gives in NATURE of January 30, p 154, a3 a supposed 
reply to my remarks in the issue of December 26, 
1925 Our minds are so differently constituted that 
what he regards as facts I consider to be unproved 
assumptions, and what he calls proof I consider to 
be begging the question Nothing of what he sa 
is new , “indeed much of it, ıt has been m panel 
duty to present to my students year alter year 
whilst never concealing from them my utter scepticism 
as to the assumptions involved. 

Prof. Huxley’s statistics leave me entirely un- 
moved Statistics in biology are a very dangerous 
weapon ; their value entirely depends on the validity 
and definable character of the «nif which 13 counted 
It 1s because I do not regard Morgan’s units as having 
any validity whatever that I consider his deductions 
as valueless. These units are avowedly assumed in 
order to make his observations fit a preconceived 
theory, if the fit 1s not exact, then further units 
will be assumed in order to make the fit better, and 
this procedure he calls proof 

I should like, however, a bref space to set forth 
to readers of NATURE the reasons why, in company 
with some of my most distinguiahed colleagues, I 
regard the whole of this -‘ factorial analysıs ” as 
both formal and futle. 

In the first place, the TR “ genes" or “ umt 
factors,’’ even if we concede their existence, throw 
no light whatever on the course of evolution or on 
the past history of existing species This is the 
opinion of those whose opinions are most entitled to 
respect in the realms of systematic zoology, of 
paleontology, and of embryology, which are the 
three great sources of our knowledge of evolution 
What is the use of telling us that the constitution of 
an animal 1s to be represented by the factors a, b, c, 
d, ¢, f and g, 1f ıt was not formerly represented by 
a, b, c, d, e and f, and has become what it is by the 
addition of “ g” ?—Yet when we examime in detail 
what the “factors” in Drosophila actually are, any 
competent entomologist would laugh to scorn the 
idea that they represent elements in the evolution 
of an actual insect. Secondly, what Morgan has 
proved in the case of Drosophila and what has been 
shown to occur in every case where plants are culti- 
vated or animals bred ın confinement ın large numbers, 
is that sharp deviations from the type occur and that 
these aberrant individuals when crossed with the 
type exhibit Mendelan segregation in their inheritance 

universally ıs this the case that geneticists hke 
Baur have been driven to assume that there must 
be "idiokinehc factors” in the environment to 
account for these mutations 

Now if the true object of science 1s rerun causas 
scire, once this fact has been well established, the 
next step should be to ascertain how the distinctive 
features of these mutations are acquired ın the course 
of individual development and whether apparently 
unrelated mutations gee not be due to varyin 
intensities of the same disturbance of embrvolo 
processes As I pointed out in the review which 
originally excited Prof Huxley's criticism, we can 
show in the case of Vertebrata that ‘‘ mutations ” as 
apparently diverse in nature as mental defect and 
supernumerary fengers can be explained as due to 
varying degrees of abnormal amniotic pressure Yet 
we look in vain in the work of the Morgan school 
for any trace of analysis of this sort 

Thirdly, when the course of individual develop- 
ment has been ascerteined, the next step should 
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to try to find the environmental influences which 
have produced the disturbances of development. 
It 1s because Tornier has done this and has brought 
a great mass of direct and indirect evidence ın support 
of his views that I regard his work as equal in value 
to that of all the other geneticists put together Not 
only has he shown how mutations anse, but he has 
also thrown light on the stil more interesting question 
of why these mutants when exposed to natural 
conditions tend to revert to type. This valuable 
work is of course only in its initial stages lıke 
other pieces of important work, its course was 
interrupted by the War and has not been since 
resumed, but it 13 only along lines such as these and 
not by the assumption of imaginary factors that a 
ture explanation of the ongin of mutations and of 
the physiological nature of Mendehan inhentance 
will ever be attained E W MacBripe, 





Greenland or Polar Front. 


ToMr L C. W Bonacina’s communication entitled 
“ Greenland or Polar Front,” which appeared in 
NATURE of November 21, p 748, I should like to make 
a bnef reply I must again insist upon the contrast 
which exists between the two polar regions of the 
earth, and repeat that, despite much misconception, 
the Arctic basin 18 neither cold nor dry relative to 
Greenland or, during the cold season, even to Siberia 
and British Amenmca Nansen’s observations made 
during the dnft of the Fram show that 66 5 days in 
the year were foggy Mr Bonacina’s statement that 
fogs did not occur during the winter, does not refer 
to the long cold polar season, but to the short period 
of December to February inclusive Fogs occurred 
in every other month, and one day ın every four was 
foggy for this penod Durng Capt Amundsen's 
fight toward the Pole, fogs were so thick that httle 
could be seen for much of the way, and near 89° N 
fogs were a serious handicap in taking off after the 
forced landing 

Mr Bonacina urges in support of a supposed cold 
high-pressure “polar front” a pressure difference 
between the Arctic basin and the Icelandic low, but 
it 18 significant that within this very sector of the 
Arctic basin the dominant wind component along 
the meridian 1s not from the north, but from the 
south Mohn’s tables based upon Nansen’s observa- 
tions on the Fram for the year 1895 (when the vessel 
zigzagged throughout along the 85th parallel of 
latitude withm the European sector) showed that 
for the entire year 59 4 per cent. of the’ wind force 
had a southerly component and only 40 eper cent 
a northerly Reckoned for the periods November 
to April and May to October separately, the corre- 
sponding figures are for the southerly component 
581 per cent and 605 percent respectivel For 
the short winter season (December to February) 
when fogs were not observed and when, according 
to Mr Bonacina, ıt might be supposed that cold air 
would move out southward from the Arctic basin, 
no less than 632 per cent. of the wind component 
reckoned along the meridian was from the south ê 
As pointed out in my earlier communication to 
Natore, the most stnking fact which emerges from 
all the Fram observations ıs their monotony of 
character with but slight seasonal changes—these 
are the well-known characteristics of an expanse 
of sea, 

The course of the Fram as it dmfted in the ice 
supplies an even more striking proof that the dominant 

1 Wiliam Herbert Hobbs, " L'asymétne de la circulation a hérique,”’ 
Com rendus de l'Acad, des Sciences, t 181717 août 1913, pp 289-190 


a Mobn, ‘ The Norwegian North Polar Expedition 1893-1896, Scren fie 
Remus," London, vol 6, 1905, p 313 
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winds over the Arctic. basin do not move outward, 
but, on the contrary, inward. The wind components 
throughout have been computed by Mohn, and these 
appear strikingly set forth upon two of his charts.’ 
Bvidisnios has piled up along the same direction from 
stations on the Arctic coasts of Siberia and British 


Aimerica for the long winter season, d which 
winds from the north are accompanied evation 
of temperature and those from the south by a fall 


of temperature. Kindle, with much personal ex- 
perience in Arctic America, has rendéred a service 
through assembling the observations to prove this 
generalisation.‘ i : 

A more complete answer to the objections raised 
by Mr. Bonacina will be found in a mono h now 
in press and soon to be obtamed throu e General 
Library of the University of Mi 


TLLIAM RBERT HOBBS 





The Palwolithic Drawing of a Horse from Sherborne, 
i Dorset. 
In entitling his account of this object “On an 
apparent Palæolithic Papeving on a Bone from 
orset’’ (my italics) Sir ur Smith Woodward 
layed his habitual caution, and it is with t 
regret that I now find m obliged to differ front 
one for whose judgment I have so great a res 
For I still believe the Sherborne drawing to a 
. forgery and a clumsy one at that. It was perpetrated 
as & tical joke, such as delight the heart of boys 
of . How far the finders of the bone were 
involved in the-affair there 1s nothing to show, one or 
other of them may have been innocent of ıt. But 
that some of the in the school were not quite 
so ignorant as Mr. Araldo Cortesi professes himself to 
be is shown by the fact that they were familiar with 
_“ Early Man in Britain ” and the illustration of the 
Creswell Crag horse given there by Sir W. Boyd 
Dawkins. p : - 
Mr. Bayzand, -who twas intimately acquainted with 
.all the facts—which he communicated to me—acutely 
remarks that a tracing of the Sherborne drawing when 
superposed on that of Creswell reveals an identity ın 
size and as well a remarkable correspondence in 
-outline. The odds against such a pdt A 
arising, as a mere coincidence are sufficiently great, 
but it is easy to understand how a in the art of 
forgery would have found it difficult—uonless he 
happened to be a skilled artist—to make a snfficiently 
plausible copy with a ‘change of scale. Further, 
- those parts ae the Sherborne copy which differ from 
the Creswell original do so ın just those details which 
are likely to betray the ın ienced observer. 
, Ido not fully understand the term ‘‘ semifossilised,” 
but I imagine it‘1s intended to mean leas altered 
than the mammalan teeth found in the gravels of 
the neighbourhood, 4.6. in just such a state as might 
be expected of a bone which had lain in a refuse 
“ heap ‘exposed to the air. W. J. Sorras. 
niversity Museum, bP - 
Oxford, January 22. ` 





Pror. W. J. SoLLAs has directed my attention to a 
letter in the issue of. Nature of Janu 16, by Sir 
Arthur Smith Woodward, on ihe eapposed Palas ithic 
drawing of a horse from Sherborne. 

At the time of the “discovery ” of this drawing I 
"© Op. ot you s pla rmi and zvin : 

1E K “ Obeervatons on Ice-borcns Sediments by the Canadian 
and other Arche Expeditions,” Am. Jorn. Ser, vol 7, Apal 1924, pp 
SST Witiam Hecbect Hobbe, “The Glacial Ant the Poles of the 
Ai cbta; Ooyolones, 

Miah, Pp. soc, 3 pls, 53 text figures. 3 
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was engaged at the Sherborne School in arranging the 
museum collections and then learnt somethin of the 
history of the find. ' 

_The whole affair, as I gathered, was a tmtk played 
solely for the benefit of the science master without 
any idea that it would go any further. Its success 
was a source of much merriment at the school, par- 
ticularly amongst those boys who were under this 
master, and I wa even invited by some to inspect 
the fake. .. | 

I may mention that a copy of “ Early Man in 
Britain” was lying in the Museum while I was there, 
and I should add that I was informed that’ the. bone 
was discovered near a rubbish heap on the Bristol 
road, where some of the refuse of the town had been 
d ted. ~ a 

, B0 far as I can remember, was in' the year 
I9I2 or 1913, and I dismissed the whole matter from 
my mind until I learnt, not without surprise, that 
ir Arthur Smith Woodward had communicated the 
“ discovery ” to the Geological Society. When later 
I read his account I at once informed Prof. Sollas of 
all that I knew, and so am directly Fria gaa for 
the statement made by him in the third edition of 
€ Ancient Hunters.” i 
C. J Bayzanp. 


| 


Spermatogenesis in Spiders and the Chromosome 
Hypothesis of Heredity. - 


Pror. WARREN, in NATURE, January 16, writes a 
second letter in-support of his previous contention 
that the spermatogenesis of spiders 1s different from 
that of alechar animals, and that it is.“ a good 
corrective to the view of the all-sufficiency of chromo- 
somes, and to the tendency to substitute cellular 
structure in the place of the directive vitgl activity 
of the organism.’ ; 

It 8 cult to understand what Prof Warren 
means by this statement, because it is universally 
allowed that modern cytological observations have 
thrown a clear light “on nearly every problem of 
genetics and heredity. 

In the past ten years I have probably carried out 
more investigations than any one else op the cell 
cytoplasm’ and its organellæ, yet throughout I have 
been obliged to admit that the only cell organs which’ 
fulfil the necessary conditions which aj study of 
genetics lays down, are the chromosomes. 

At the same time, while I have been forced to 
believe the chromosome theory in general, | recognise 
‘clearly ‘that there are'stul many facts which the 
chromosome theory does not explain. The to- 
genesis of spiders, as we know it in this laboratory, 
provides no stumbling-block to a belief in' any part 
of the chromosome theory, any more does the 
presence of atypic spermatozoa in molluscs, for 
example. i | 

The amıtosis question has long been a subject 





Oxford, January 21. 





'| which the anti-chromosome theorist has toyed. 


Prof. Warren is not the first rebel, he will not be the 


last. When I was a student at Oxford I cal some 
concern to my teachers by developmg a bad attack 
. of amitosis-its. It was brought a ding Prof. 
Child’s interesting paper on Moni ” j However, 
that is “‘-past history. 
Now Prof. Warren 1s in the middle of a attack 


of the same disease. Like all the eyidenc# for ami- 
tosis ın germ cells, Prof. Warren’s is to be 
unconvincing. Even if this rea lana oes demon- 
strate division or entation ot nuclei, this does 
not necessarily mean that the cell 1s dividing amitotic- 
ally. I can only refer Prof. Warren to |Macklin’s 


‘G2 
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paper in the Carnegie Institution of Washington, 
ies, Embryology. 

If the chromosome theorist can demonstrate one 
normal mitosis in Prof. Warren’s slides, the whole of 
this observer’s claims must be in doubt. The onus 
lies with Prof. Warren, and not with the chromosome 

_theorist. The atypic sperms of molluscs have been 
followed even into the ; Bo cytologist could sus- 
tain an attack on the mosome theory when we 
know that the ic sperms of these molluscs are the 
‘real agents in fertilisation. 3 

As was reported in NATURE in October 17, 1925, 
Dr. S. D. examined one Pea of da and 
found an chromosome cycle in certainly a vast 

majority of the cells. In fact, I have never seen a 
bigger X-chromosome Now, we know from Dr. King’s 

work that a normal chromosome cycle may occur in 
spiders, with normal. spermatogonial divisions and 
normal spermatogonial spindle-bridges, so we must 
hesitate ees Prof. Warren’s statements so far 
as they constitute an attack on the chromosome theory. 

Prof. Warren seems to have been the first person 
to have shown that atypic spermatogenesis 
may occur in spiders, and for this he deserves much 

credit. ý 


J. BRONTË GATENBY. 
Zoological Laboratory, 
Trmity College, Dublin, 
anuary Ig. ; 





Palyploidy and Sex Chromosomes, 


THe interesting announcement of Dr. J. W. Heslop 
Harrison, (NATURE, January 9, p. 50) that he has 
found a smgle pair of .sex osomes in i 
polyploid ies of Salix will, if confirmed, add to 
our knowledge of sex chromosomes in dicecious plants, 
but does not necessarily alter any of the current views 


regarding the origin of polyploidy. The fundamental 
fact that the mosomes in many plant genera 
occur in anthmetical series, shows that the procese of 


multipbcation in number is one that affects all the 
chromosomes simultaneously. This 1s true however 
the change comes about, whether, for example, 
throu a ded mitosis or by the union, in 
hybridisation, of nuclel the chromosomes of which 
are sufficiently incompatible to be unable to pair in the 
folowing meioms. Multiplication of the whole chromo- 
some series through a condition involving a sus- 
pended mitosis is well known to occur naturally in 
various plant tissues and has been produced experi- 
mentally by a ada of methods. 
There has been evi 

in the genetic behaviour of Oemothsra gigas, t 
secondary changes took place in addition to the 
primary doubling of the mosome number, such 
changes being either coincident with or subsequent to 
the orginal doubling. The hypothesis (“ Polyploidy,”’ 
192 rit Journ. Exp. Btol., vol. 1, p. 175) $ at 
the hexapind condition in wheat has arisen ugh 
the crossing of a diploid with a tetraploid species, 
producing a sterile F}, in certain individuals of which 
a split in the chromosomes gave all the chromosomes 
mates and.so produced a fertile hexaploid individual, 


has recently been fully confirmed aasa 
T. H., “ Interspecific 


Clausen, R. E., and .H,, 

ybridisation ın Nicotiana,’ Genstics, vol. 10, p. 278, 
1925). Ip a cross between Nicotiana tabacum. var. 
dipoid, m=12 chromosomes) and N. giwsnosa 
r n=24 chromosomes) they obtained a 
- sterile F, with 3# (36) chromosomes. A single 
capsule, however, uced from seeds two plants, 
one of which was tertile and when selfed ponn 
an F, population like the F, but somewhat larger in 
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ence for many years, for example, 


sire. These were shown to be hexaploid (2n=72), 
one the authors speak of it as a tetraploid 
orm. ` 

This removes any possible doubt about such pro- 
cesses actually i place and affecting all the 
chromosomes simultaneously. If a single pair of sex 
chromosomes occurs in a hexaploid species of Salix, 
it would mean that an additional process of adjust- 
ment has taken place, the nature of which might be 
disclosed by er investigation. There is evidence 
that secondary changes have takèn place in the 
chromosomes of certain polyploid ies. The size 
relationships of chromosomes and nuclei in the 
Salices have already shown that some con- 
ditions are involved, and these may well be concerned 
in part with the readjustment of the sex chromosome 
mechanism. 

Two further points must be briefly stated in thi 
connexion. (1) Bridges (Amer. Nat., vol. 59, p. 127) 
has recently obtained tetraploid females of roophila 
with 4 sex chromosomes, showing that the X-chromo- 
somes have been duplicated at the same time and 
in the same way as the autosomes. (2) The'situation 
which Dr. Harrison mentions has been 
described (Santos in Bot. Gas., vol. 75, 1923) in Elodea. 
This is peepee in comparison with related forms, 


Having te chromosomes including an unequal XY 
7 eurman (Soc. Sct. Fennica, Comm. Biol., 2, 3) 
as also recently given reasons for su g that 


Rumex acstosella (n = 20-21) 1s a ditnploid species. It 
has a le pair of sex chromosomes and another 
pair which are transitional in behaviour between sex 
chromosomes and autosomes.. These are ‘further 
reasons for believing that sex chromosomes duplicated 
in the process of tetraploidy can later be gradually 
transformed into autosomes. 
. R. RUGGLES GATES. 
King’s College, London, W.C.2, 
‘January 12. 





The Magnetic Storm of January 26-27, 1926. 

THE great increase in solar activity since the middle 
of November last, as manifested by ts and facule, 
was not accompanied by any notable m ic dis- 
turbances until Jan 26, when the grea: storm 
of the present so e was recorded. j 

There is some ground for considering this storm as 
one of a sequence of disturbance at approrimately 
27-day intervals, extending with only three Darie 
tions since March 5, 1925, but this is not yet definitely 
estabhshed. - 

There was a small “ Sudden Commencement” at 
17h 30™ on January 25, but it is uncertain whether 
this should assocjated—except as a premonitory 
symptom—with the storm proper, Which may be con- | 
sidered as beginning on Janu 26, with pronounced 
movements in both D and at 152 30m, The 
general character of the disturbance followed a normal 
course, with an extreme range in D of 74’, and in H 
of 6607. ` 

An interesting feature of the H record was a 
periodicity in the recurrence of maxima in the first 

hase of the storm. Four conspicuous maxima were , 

und to be spaced at intervals of exactly 54 minutes, 
whilst midway between the last two was the highest 
maximum of the storm. Further examination of the 
curve su the superposition of two periodicities 
of about 18 and 47 minutes respectively. This was 
tested by measuring the times of all the more obvious 
maxima in this portion of the curve, when it was 
found that during a period of three hours there was 
a maximum corresponding to every integral multiple, 
from o to 10, of 18™, whilst all the principal mamma 
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corresponded to integral multiples of 27™, and all 
except the greatest, to the concurrence of integral 
multiples of both periods This exception may seem 
to vitiate the whole conception of the double period- 
icity suggested, but the objection disappears when it 
is remembered that an impulse may be periodic with- 
out its amplitude factor being a constant, and it 
only requires a suitable adjustment of the values of 
these factors for the maximum of the 27 minute 
period to more than neutralise at this one point the 
minimum of the 18 minute period. There are also 
many other oscillations of short period present which 
must necessanly modify the absolute values of 
maxima 

This double periodicity may be accounted for, if 
we suppose the magnetic disturbances to be due to 
ionic emissions from the sun, pro ted in rays with 
approximately equal spacing, whilst the density of 

e ions varies ın a periodic manner, in shells along 
the rays, owing to a pulsating or rhythmic emussion 
from the disturbed region on the sun In this way 
the orbital motion of the earth, entering the successive 
rays, would account for one penod, whilst the arrival 
of successive shells at the earth’s position would 
account for the other, and variations in the degree of 
concentration in both rays and shells would account 
for any vanations in amplitude, as well as for the 
presence of minor oscillations concurrently with those 
presenting the more conspicuous features of the record. 

J. P Rowtanp, S J. 
Stonyhurst eres Observatory, 
Blackburn. 





‘Use of Interference Methods in the Determination 
of Stellar Diameters. 


REFERRING to the article on the work of Prof 
Michelson in NATURE of January 2, it 1s interesting to 
note that the first suggestion as to the application of 
interferenhal meth to the determination of the 
angular diameter of stars appears to have been made 
in 1868, being due to Fizeau, and that the method 
was actually put to the test in France—although 
with negative results—seventeen before Prof. 
Michelson’s paper of r910 ref to by Sir Oliver 
Lodge. Pomting out a relation between the width 
of the interference bands and the dimensions of the 
source of light, Fizeau added this pregnant remark : 
“ It 18 perhaps permitted to hope that by this 
principle as a basis, and in forming, for example, by 
means of slits wide apart, interference fnnges at the 
faces of large instruments intended for stellar ob- 
servations, it will become possible to obtain some new 
data on the an diameter of the stars ” (Comptes 
rendus, 5,66, 1869, p. 934). . 

In the absence any telescope of sufficient size, 
this suggestion was bound to remain barren for more 
than years, but the method was nevertheless 
actually nsed ın Marseilles in 1873, by Stephan, with 
a telescope of o-80 metre aperture, for the purpose 
of measuring stellar diameter. The aperture was, 
however, too small, and Stephan had to be satisfied 
with ing that the apparent diameter of stars 
of the first magnitude, inclu Sirius, is less than 
0-158" (Comptes rendus, 5, 76, 1873, and 5, 78, 1874, 

. 1008). 
j The first successful application (to the measure- 
ment of the diameter of the satellites of Jupiter, of 
the order of about 1”) was made by Prof. Michelson 
ın 1891, but, by an improvement of the method, 
Hamy in Paris measured in 1898 the apparent 
diameter of Vesta (0-54”). 

As we all know, the prize fell finally to the hands 
of the Amercan astronomers, thanks to the amazing 
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self-confidence and tenacity of purpose, combined 
with almost superhuman skill, which rendered pos 
sible the adjustment of mirrors, some twenty feet 
apart, to an order of displacement comparable to the 
wave-length of light. 

The fame of Prof. Michelson is so well established, 
and the results themselves are so strikang and far- 
reaching, that the above acknowledgment of the 
efforts made elsewhere, sterile, it seems, only because 
of the modest equipment available, in no wise 
diminishes the glamour of the final achievement 

M. GHEURY DE Bray. 





The Free Path of Slow Protons in Hellum. 


In the issue of NATURE for December 19, p 900, 
Dr A. J. Dempster states that he has found that 
slowly moving protons almost freely through 
hehum atoms without bemg neutralised. In this 
connexion ıt may be of interest to state that I have 
found ın the course of experiments on the ip | 
of protons (hydrogen positive rays) by hehum an 
other gases, that scattering in helium 18 a max- 
mum for rays of the energy of about 10,000 volts. 
For slower rays the scattering 18 less, and for rays of 
3500 volts, the slowest examined, is about 75 per cent. 
of the maxamum While these rays are considerably 
faster than those used by Dempster (300 to goo volts), 
both results are probably of the same effect. 
This may be analogous to the abnormal penetration 
of very slow electrons through certain gases found by 
Ramsauer. The velocities of these electrons were 
about the same as those of the protons used by Dr. 
Dem The effect was most marked in argon, 
but also occurred in helium and neon. 

Results on the scattering of protons in hydrogen, 
now awaiting publication, do not show this abnor- 
mality, the scattering imcreasing with decreasing 
energy of the rays, though less rapidly than would be 
expected if the scattering were due to forces of the 
inverse square type. Experiments on argon are in 


Progress. G P. THOMSON. 
niversity of Aberdeen, : 
January 20. 





Residual Jonisation in Closed Vessels. 


EXPERIMENTS Have frequently been carried out to 
determine the residual ionisation in closed vessels, 
and to reveal the conditions under which this 1s 
a minimum. One of the lowest values hitherto 
measured 13 that of McLennan and Murray, who made 
their measurements over Lake Ontano, using an 
ionisation chamber of ice. They obtained the value 
q= 2-6 pairs of 10ns per c c. per second. 

It seems to have esca notice that K. Bergwitz 
(‘‘ Elster-Geitel Festsc ” p. 585 (1915)) has made 
measurements ın rock-salt wor. in Sennan, 
when he found the exceedingly s value of g=0-8. 

The value of the residual ionisation has a ificance 
in connexion with estimates of the contmbuton of 
the penetrating nebular yradiation to atmospheric 
ionisation, and I have not seen a reference to Berg- 
wtr’ result ın recent publications on this subject. 
This is undoubtedly due to the fact that the above- 
mentioned publication is not so well known as it 
deserves to be. It cOmmemorates the sixtieth 
anniversary of those two ed antl insepar- 
able German scientists, Elster and Geitel, and contains 
many valuable contributions to radioactive literature, 

Rospert W. Lawson, 

The University, 

Sheffield. 
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Light Waves and Light Corpuscles. 
By Prof Gitperr N. Lewis, University of California. 


ee theory that light is a series of spherical waves 
rogressing from the source with velocity ¢, and 

the eae that light is a group of corpuscles moving 
in straight lines from the source with velocity c, have 
seemed mutually incompatible. Yet we must inquire 
whether this apparent incompatibility may not be due 
to some error in our traditional modes of thought, for 
_no prediction of either of these two theories has yet 
failed to be confirmed. 
point where it seems justifiable to summarise a part of 
our information regarding light in the following manner. 


Laws oF THE CORPUSCLE 


Recent experiments, especially those of A. H. 
Compton, have fully corroborated Einstein’s brilliant 
surmise that the energy of radiation consists of quanta. 
Thus the energy lost by an emitting atom travels as a 
discrete particle along a single continuous path with the 
velocity c. This path is a straight line, except for 





Fin 1 


deflexions in the immediate neighbourhood of another 
mass In the process of deflexion the particle of light and 
the other mass both obey ın detail the laws of conserva- 
tion of energy, mass, and momentum. If in Fig. 1 a 
corpuscle of h ight roceeds from S to a mirror at 4 and 
then to an absorbing screen at D, we are convinced 
that the time required for the corpuscle to pass from 
S to D is very nearly the length of the path SAD 
divided by ¢. But we are also convinced that the 
corpuscle never moves with a higher velocity than c, 
gnd therefore its path must be very nearly the two 
straightlines SA and AD This law of the rectilineanty 
of the path will be very important’ in our further 
discussion. 


Laws OF INTERFERENCE. 


The classical laws of interference maintain their 
full validity no matter how weak a source of light 
is employed. ‘Thus if we should set up an optical 
apparatus to give light and dark interference bands 
upon a screen, even if the source of light were so 
extremely weak as to give only one atomic emission 
per hour, yet in course of time a photographic 


NO. 2937, VOL. 117] 


Indeed, we have reached the. 


piate placed at the screen would show the typical 
right and dark bands. The phenomenon of inter- 
ference can, therefore, in no way depend upon any 
mutual interaction of a number of quanta, but each 
quantum by itself must obey, at least statistically, the 
laws of interference 

Let us suppose that the optical apparatus consists 
of a_ pair of Fresnel mirrors, as shown in Fig 1. S is 
the source of light, and AA’ and BB’ are two mirrors 
producing interference bands on the screen CD. Now 
if the emitting source only sends out quanta, some of 
which reach the screen by way of one mirror and 
others by way of the other mirror, it would be impos- 
sible to understand how the presence of one of the 
mirrors could affect the paths of the quanta reflected 
by the other mirror. We are, therefore, led irresistibly 
to the conclusion that the phenomenon of light cannot 
be completely described as an emission of discrete 
quanta of en In addition to this, there must be 
something which may provisionally be called an inter- 
ference field, perhaps existing even at times when the 
transfer of energy is not occurring, which determines 
where the emitted corpuscles will be absorbed. 

This idea that radiation must be resolved into its 
two aspects, one relating to an interference field and 
the other to an. actual transfer of energy, has been 
advanced by Slater,! and later by Swann,? both of 
whom assume that the emitting atom produces a sort 
of “ virtual” Poynting vector, that the corpuscle of 
light can travel only along the path of a Poynting 
vector, and that the intensity of the Poynting vector 
determines the probability that a quantum wi wil travel 
by a given path. 

This explanation, however, encounters difficulties, of 
which the chief one is that in the region of interference 
the path of the Poynting vector is not a straight line 
but a wavy one, and a corpuscle forced to travel along 
this path would be quite appreciably retarded. Thus 
the law of the linear path excludes the possibility that 
quanta follow the Poynting vector 

Nevertheless, if we are to admit that the quanta 
travel from source to murror and from mirror to screen 
in straight lines, the angle of incidence being equal to 
the ule of reflection, we are led to certain conclusions 
which at first sight seem absolutely indefensible. If 
the mirrors are so arranged that the point C hes in the 
centre of a dark band, then no quanta will start from 
the source in the direction SA’. But suppose that S 
is a distant source, and that the quanta are on their 
way before the mirrors are set up, how can the presence 
of the mirror BB’ prevent the light corpuscles already 
on their way from S to A’ from reaching the forbidden 
spot C? Do the emitting atoms know in advance how 
the mirrors are going to be , and refuse to emit 
in the directions which would lead to the dark bands ? 
Or, in other words, can we, by setting up such a simple 
interference system, alter a past event, such, for 
example, as a star’s emission of a quantum in a certain 
direction some thousands of years ago? Such a 


1 Slater, NATURE, 113, 307 (1924) 
: gam Scwmcs, 61, 425 (1925) 
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thought is repugnant tó common sense, and yet, 
absurd as it may seem at first sight, it is essentially 
the theory which I now wish to propose. -I shall 
attempt to show that such a theory requires only a 
slight extension of the idea of physical time introduced 
by Einstein, and that it leads to a far better agreement 
between physical concepts and the geometry which 
interprets so satisfactorily the kinematics of relativity. 
By way of introduction, let us consider briefly the 
meaning of time in the physical sciences. 


Tue Inra or Pre in Physics. 


There is some discrepancy between the equations of 
mathematical physics and the less formal physical 
explanations with which we are accustomed to an- 
notate them. The equations themselves recognise no 
distinction between positive and negative extension in 
time; they are symmetrical. But, in the language of 
physics, a great distinction is made between past and 
future. Yet the eclipses of a thousand years ago are 
calculated with just the same precision as those of a 
thousand years hence, and (except for slight tidal 
action) a moving picture of the solar system, if the 
“film were run backward, would show a system equally 
in accord with the laws of Kepler, Newton, -and 
Einstein. - 

In daily life we constantly ise the uni-direc- 
tional character of time, but here we deal with far 
greater complexity than is found in the simple systems 
of physics and chemistry. Is it necessary or useful in 
these sciences to assume any dissymmetry between past 
and future? ? At first we should be inclined to say 
that there must be such dissymmetry in the so-called 
irreversible processes, but Gibbs and Boltzmann have 
taught us to regard these merely as an enormous 
number of elementary processes, each of which obeys 
simple mechanical laws. 

However, the idea that elementary processes, in- 
volving only a few atoms or molecules, are in all 
respects reversible, has never been fully accepted; for 
while it is admitted that the motion of the atoms in 
their collisions with one another may be perfectly 
reversible, it has seemed that the process of radiation, 
even from a single atom, must be irreversible. Indeed, 
so long as it was supposed that a radiating atom sends 
out energy in all directions, there seemed to be no way 
of regarding such a process as reversible. But we now 
know that this is not the case, and in advancing the 
theorem of ‘entire equilibrium,’ I have recently 
’ shown * how we may consider all these elementary 
processes as completely reversible and symmetrical with 
respect to past and future. We thus arrive at the 
view that a corpuscle of light is shot out from an 
atom, as an electron may be ejected; that this cor- 
puscle then travels ‘about and later reaches another 
atom where it is absorbed, by a process which is the 
exact reverse of the process of emission. I desire now 
to go much further than this, and to point out an 
essential difference between the emission and later 
absorption of an electron and the emission and absorp- 
tion of light. Here it will be necessary to recall some 
of the salient features of the geometry of relativity. 

* This m a subject which I bavo discussed at some 


which will be pablished shortly by the 
t Proc, Nat. Acad. Scs , 11, 179 (1985); 11, 424 (1935). 
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THE GEOMETRY AND THE Paysics ov RELATIVITY. 


- The new kinematics is so admirably represented by 
the geometry introduced by Minkowski? that we 
should spare no effort to secure harmony between the 
ideas of this geometry and the concepts jof physics. 
Let me first point out how absurd it would be in any 
eometry to find a theprem true for a given figure, 
t false if the figure were turned pace! down. In 
showing that all processes, including radiation, are 
perfectly symmetrical with respect to past and future, 
an important step has been taken toward! reconciling 
our physical and geometrical ideas. 
Next it may noted that radiation! occupies a 
unique position in kinematics. Inthe two-flimensional 
geometry of relativity, illustrated in Fig. 2, there are 


4 





Fig. a 





two si lines through a point O, namely, OL and 
OL’, which se all of the -like lines, such as 
OX and OX’, from all time-like lines, such as OT 
and OT’. The singular lines occupy an jntermediate 
position and belong no more to one class, than to the 
other. Now a line such as OT or OT" may be regarded 
as a locus in space-time of a particle, but lines such as 
OX and OX’ can have no such interpretation. When 
we associate the singular line OL with the time-like 
lines, and say that it represents the motion of a light 
particle, we are forsaking the symmetry of the geometry 
as a concession to certain habits of thought! If we con- 
tinue to make this concession, it must be met with a real- 
isation of the unique character of the radiation process. 

It is characteristic of this geometry that/any interval 
such as OL, along a singular line, is said to have zero 
length, and this is an idea of which much use has been 
made in the mathematics but none in the physics of 
relativity. Let us now say that if OT and QL repre- 
sent the loci of two atoms, then any pair of points, 
such as O and L or O and Q, which are ted by 
zero distance are in virtual contact. In other words, I 
may say that my eye touches a stær, notin the same 
sense as when I say that my hand touches a pen, but 





“in an equally physical sense. | 


t Ths has been worked out m some detail by Prof. B. B. 
Wilson art yai, Pree. Amer. Acad , 4B, 339 (1913). : 
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A New CONCEPTION OF LIGHT. 


It has been generally assumed that a radiating body 
emits light ‘into space’ regardless of whether there 
are near or distant objects which may ultimately 
absorb that light ; but, so far as I am aware, the only 
evidence for this view is the qualitative observation 
that on a clear night objects radiate energy into what 
seems to hp empty space. This, however, might merely 
indicate that there is a considerable amount of cold 
e universe. It would be in to, 
make some quantitative experiments in this direction. 

I aln e the contrary assumption that an atom 
never emits light except to another atom, and that in 
this process, which may rather be called a transmission 
than an emission, the atom which loses energy and 
the atom which gains energy play co-ordinate and 
symmetrical parts. 

When two molecules collide and one gives up an 
atom or an electron to the other, we think of the process 
as occurring without mediation of any kind, and so 
probably we shall eventually consider the exchange of 
energy between two atoms through virtual contact. 
But to adopt this view at once would be severing too 
abruptly connexion with the historical views of 
physics. We therefore say that a corpuscle of energy 
travels with the velocity ¢ from atom to atom, and 
that there is a field (a ‘ retarded’ field if ascribed to 
the emitting atom, an ‘advanced ’ field if ascribed to 
the receiving atom) which determines the probability 
of the inte . The invention of the corpuscle of 
light and these fields permit us to express the process 





of radiation in conformity with our ordinary spatial 
ideas and with the laws of conservation. 
However, if the theory that I propose 1s correct, it 
should later be possible to express the probability of 
an energy transfer merely ag the degree of ‘ fit’ between 
the emitting and absorbing atoms at their points of 
virtual contact. The great revolution in physical 
thought which ‘resulted from Maxwell’s electromag- 
netic theory of light made scarcely any change in the 
mathematical equations of optics ; and it is also possible 
to derive the same equations in accordance with the 
new views which I am here advancing. How this may 
be done will be set forth in a series of papers in the . 
Proceedings of the National Academy of Sciences, of 
which the first is now in press. - 
Before concluding, I may point out that there is a 
crucial experiment, ap tly within the e of 
experimental feasibility, which should decide for or 
ainst the theory. In the apparatus described in 
Fig. x, all previous theories of light would predict a 
practically constant radiation pressure over the mirror 
AA’, This is true of the theories of Slater and of 
Swann; for the eee, vector is uniformly dis- 
tributed over the mirror. But suppose that the mirror 
BB’ is so adjusted that the point C is in the centre of 
a dark interference band, while the point D is at ee 
centre of the next bright band. “Then, accordi 
the new theory, quanta are travelling by the path AD 
but none by the path SA’C; therefore the pressure 
on the mirror all be on the side A, and if the 
mirror is suspended at its centre it will experience a 
measurable torque. 
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T: is now more than ten years since Ellsworth 

Huntington first employed the growth rings of 
the Big Trees of California to demonstrate the existence 
of variations of rainfall during the past four thousand 
years. The chief difficulty has been the conversion of 
the curve of tree-growth into a curve of rainfall. Trees 
grow more rapidly when they are young than when they 
are middle-aged, while in old trees the growth becomes 
irregular, so that the equation connecting tree-growth 
and rainfall at the present day cannot be applied with 
safety to the early rings of the very oldest trees. 
Huntington, fresh from an investigation of climatic 
changes in western Asia, read into the wth 
curve a close similarity to the fluctuations of level of 
the Caspian, and applied a “ Caspian correction factor ” 
to the curve of tree-growth. The early levels of the 
Caspian are themselves very problematical, however, 
and the extrapolation- to Western America did not 
inspire confidence. e 

A more trustworthy control has now been-supplied by 
the variations in the level of the salt lakes of the Great 
Basin in close proximity to the trees. It is well known 
that during the Pleistocene Ice Age the Great Basin was 
occupied by a number of lakes, of which the largest have 
been termed Lakes Bonneville and Lahontan. This was 
many thousand years ago, but some investigations 

Climates: 


l Jones; “ the History of the Great Beam,” by 
Antevs, “The Big Tree as a "t by BEmtt 

Antevs, “Tree Growth and Interprets bons," 

Huntington. (Pab acato No. 352.) Pp w+-212+-10 plates. ‘ashington : 

Carnegxs Instituton, 1985 ) 
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Climate Changes in Western America.? 


carried out by J. Claude Jones into the salt content of 
Lakes Pyramid and Winnemucca, which occupy part of 
the old basin of Lake Lahontan, show that these lakes 
have been accumulating salt for a period probably 
between 2500 and 3000 years, so that at some date 
between tooo and 500 B.C. they consisted of fresh 
water. A lake formerly salt may become fresh either 
by overflowing or by becoming dry for a period ee 
enough for the salt deposit to to be covered by a thi 

layer of detritus. There is no evidence that the lakes 
have ever overflowed, so that we must adopt the second 
alternative and suppose that a long dry period ended 
between 1000 and soo B.C. If J. C. Jones had left the 
matter there he would have done much to assist the 
study of climatic changes, but unfortunately he has 
confused the deposits of the old Pleistocene lake 
Lahontan with those of the modern lakes, and’ has 
marred his work by some unwarranted statements as 
to the survival of the lion, horse, and camel in North 
America into historic times. 

In the same publication, E. Antevs tas made a 
thorough revision of Huntington’s data of tree-growth, 
and has prepared a series of curves corrected for the 
various sources of error, from intrinsic evidence only. 
His various curves for damp and dry localities 
well among ‘themselves and seem to establish the reality 
of the climatic fluctuations, though they still leave thé 
absolute level of the early part of the record in some 
doubt. These curves point to a rapid increase of ram- 
fall about 850 B.c. This evidently corresponds with the 
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formation of the modern Lakes Pyramid and. Winne- 
mucéa ; about that date the rainfall must have increased 
from less to more than its present value, and we can 
adjust the level of Antevs’ curves accordingly. Various 
other points can be determined from a study of the 


terraces formed during different stages in the history of - 


these and other lakes ; for example, the salt content of 
Owens Lake shows that it became fresh rather more than 
2000 years ago, in this case by rising to such a high level 
that it overflowed, indicating that a peak on the cor- 
rected tree-growth curve at 450 B.C. was the absolute 
maximum of the whole curve. The age of Lake Walker 
is estimated as 800 to geo years, and it can be 
shown that this lake originated with some changes 
in the drainage during a period of increased rain- 
fall. A peak on the tr wth curve fixes this 
maximum, second only to that of 450 B.C., at A.D. 1000. 
The corresponding high-level beach can be i 

in the Lahontan basin, and we find that between these 
two maxima, sub-aerial deposits extended below the 


present level of Lakes Pyramid and Winnemucca, 
pointing to a rainfall below the present ; the tree curve 
dates this as A.D. 650 to 850. Finally, a tree killed by the 

ising salt water of Lake Mono was 500 years old, show- 
i t the rainfall has been slight since A.D.'1400. 
PE his comparison of two different sets of data gives a 
rainfall curve which can apparently be accepted with a 
good deal of confidence. Huntington, however, adopts 
a different interpretation: he considers that, ¢he long 
dry period precéding the formation of Lakes! Pyramid 
and Winnemucca is the American representative of his 
Caspian drought of A\D. 650, and to make thd dates fit 
he arbitrarily reduces Jones’s determination of the age 
of these lakes by one-half. He states that “ that is the 
earliest time when there is any evidence of,so dry a 
period within historic times”; but it happens that 
there is abundant evidence of a prolonged dry period 
in Europe ending in 850 B.C., agreeing remarkably well 
with the combined evidence of the lakes and the trees in 
America. 


News and Views. 


WE record with deep regret the death on February 8, 

at sixty-four years of age, of Dr. W. Bateson, F.R.S., 

Director of the John Innes Horticultural Institution 

and past president of the British Association; also 

of Dr. W. E. Hoyle, formerly Director of the Natonal 

.Museum of Wales, on February 7, at seventy-one 
years of age. ` 


UNDOUBTEDLY the best-planned museum in the 
British Isles, and one of the best in the world, is the 
National Museum of Wales. It is therefore regrettable 
that the completion of the Museum should so long have 
been delayed by unforeseen financial difficulties. 
The Council in its eighteenth annual report announces 
that further grants from H.M. Treasury for building 
purposes are contingent on the collection of con- 
siderable sums from other sources, and it therefore 
again appeals for the sum of 55,o00/., so that, with 
proportionate aid from the Treasury, at least the 
existing portion of the building may be completed 
and thrown open to the public. The donations to 
this end during the past year have been singularly 
few, but include r500/. from Sir Wm. Reardon Smith 
and Lady Smith, as an instalment of their latest 
promised contribution of s000/, Are there not 
among zoologists and museum men, several who 
would gladly give a trifle in recognition of the splendid 
work accomplished for this Museum by ther old 
friend and colleague, the late Dr. W. Evans Hoyle ? 
Now, under a Director energetic in another branch, 
archzology, especially in the field, bulks largely in 
this report. The excavation of the. suburb of the 
Roman fort Y Gaer, near Brecon, algo the investigation 
of Offa’s Dyke and Watt’s Dyke, are of particular 
interest. Among important additions is the botanical 
collection made by the late J. A. Wheldon of Liverpool, 
particularly rich in mosses, liver-worts, and lichens, 
But perhaps the most interesting paragraph of this 
report is that which tells how a summer school for 
museum curators was held at the National Museum 
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last June and attended by sixteen representatives of 
twelve Welsh museums. The two days’ course proved 
so successful that ıt is likely to be followed by another 
during the present year. ' 

THE economic organisation and conditions of primi- 
tive peoples have been somewhat neglected [by econo- 
mists. Articles on the subject, however, have been 
included in the January supplement of the ' Economic 
Journal—the first of a series to be devoted to economic 
history Prof. Muntz, of New York University, treat- 
ing of the early development of economic‘ concepts, 
selects Africa for his examples. There, he says, the 
vast majority of the native tribes were well acquainted 
with trade in some manner or another befofe contact 
with Caucasian peoples. Some tribes i in 
the manufacture of cotton goods, others in iron work ; 
some were pnmarily agricultural, others} pastoral, 
while in the forest many groups were in 
stage. The Bushmen and Hottentots 
no notion of‘commercial exchange, though the latter 
had flocks and herds, could forge iron, and manu- 
facture pottery. The most primitive form, of peace- 
ful exchange was that by means of reciprocal gifts, 
which were customary among the Bihénos and other 
tribes. Dumb barter or silent trade was ¢arried on 
in many parts, as, for example, by the pigmy race of 
the Batuas or Akkas. Certain tribes, however, seem 
to have passed beyond the crude stage of barter. 
Salt formed a medium of exchange among the 
Latoukas, on the west coast and even in the interior. 
Indeed, throughout Africa the expresmon, “a salt- 
eater ” designated a rich man. Cowrle shells were 
employed for smaller transactions. _ E 

In another article in the Economic Jo for Janu- 
ary, Mr. Raymond Firth describes the primitive in- 
dustries of the Maori. Tho unit was the village group, 
consisting usually of persons united by ties of lanship. 
Only the tattooer, the carver, or the tohunga (pnestly 
adept) would be specialists, though some of the men 
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might devote partıcular though not exclusive attention 
to one task. Barter with other tribes was always a 
matter of ceremonial exchange of gifts; haggling or 
bargaining was not tika (s e. etiquette). An adequate 
return for a gift, however, was expected, and if it 
was not given would be a subject of comment. So, 
after all, it would appear that “ homo ceconomicus ” 
was latent if not active. Industry was largely organ- 
ised onea communal basis, and the products of fishing 
or the chase were added to the communal larder. 
Likewise agriculture, house building, or the felling of 
trees, was communal, though the right to private 
property was recognised where things such as fish- 
hooks, tools, pigeon troughs, etc., were made by an 
individual. 


DurinG November and December, Mr. E H. 
Embree, Director of the Division of Studies of the 
Rockefeller Foundation, and Dr. Clark Wissler, head 
of the Department of Anthropology in the American 
Museum of Natural History, visited the eastern 
universities of Australia inquiring into plans for the 
energetic prosecution of anthropological work on the 
mainland and in the Pacific islands under Common- 
wealth administration. Last year the Foundation 
expressed itself as warmly interested in this work and 
appreciative of its urgency, and, although the visitors 
have not been in a position to make specific promises 
of financial support, their wsit has greatly increased 
the probability of immediate and hearty co-operation 
between Australia and the United States in developing 
a campaign of work. It is understood that Mr. 
Embree and Dr. Wissler incline to the view, which 18 
also fairly general ın Australia, that anthropological 
work on the mainland should remain in the hands of 
individual workers or groups in the several States, 
but that the work in the islands should be organised 
from the new School of Anthropology in the Univer- 
sity of Sydney, under the advice of a representative 
Australian board or council. It ıs expected that 
Prof. A. Radcliffe-Brown, who will be the first occupant 
of the new chair, will visit Washington on his way to 
Australia to confer with the officers of the Foundation. 


Pror. A. RADCLIFFE - BROWN, who has now re- 
linquished his appointment of professor of anthro- 
pology in the University of Cape Town on his appoint- 
ment to the newly instituted char of anthropology 
in the University of Sydney, will arrive in England 
in the course of February. Before proceeding to 
Australia he will deliver a course of three public 
lectures at the London School of Economica, 
Houghton Street, Aldwych, W.C.2, on March ro, 12, 
and 15, at 3PM. The subject of the lectures will be 
“ The Study of Backward Peoples: its Method and 
Practical Value.” The series promises to be of 
considerable interest, as the subject is one on which 
Prof. Radcliffe-Brown 1s known to hold strong and 
original views’ Admission to the lectures 1s free 
and without ticket. 


AT a meeting of the Linnean Society on January 7, 
Prof. F. Wood-Joneg gave a brief account of the 
fanna and flora reserve on Kangaroo Island, South 
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Australha. This reserve—known as Flinders Chase— 
comprises some 200 square miles at the western end 
of the island It was set aside as a sanctuary by the 
Government of South Australia by Act of Parhament 
in 1919. The administration of the reserve 1s carried 
out by a small Board which has to raise funds for the 
Chase, the Government granting a pound for pound 
subsidy. It is intended that the reserve shall function 
not only as a sanctuary, but also as a depot for the 
legitimate supply of scientific material to workers in 
Australia and other lands, and for the furnishing of 
living animals to zoological gardens, specimens to 
museums, and pelts to the fur market. In this way the 
Board is confident that ample revenue can be raised 
for much needed work upon the Chase, and, granted a 
continuance of public goodwill and proper political 
support, it may be safely predicted that Flinders 
Chase will rank among the important sanctuaries of 
the world, and be a cherished possession of South 
‘Australia, Considerable progress has already been 
made in the direction of mtroducing on the Chase 
those species which are in most immediate danger 
of extermination in continental Austraha, and this 
policy will be steadily continued so far as opportunity 
and funds permit. At the conclusion of the meeting, 
a resolution was unanimously adopted expressing 
appreciation of the work which is being done for the 
preservation of this portion of the South Australian 
fauna and flora. i 


Dr. F. DıxEy gives an account of the preliminary 
results of his survey of the country to the north-west 
of Lake Nyasa in the Nyasaland Times of December 
15,1925. Attention was directed to this area by the 
discovery of fossil Dinosaur bones by Mr. Holt in a 
sterile wilderness which has remained httle known 
as it is practically uninhabited. This country con- 
sists of ridges ofthe old crystalline rocks, which form 
the foundation of all this region, with sedimentary 
beds in the intervening valleys. Dr. Dixey has 
obtained from these beds a large collection of fossil 
Dinosaurs from a tract of country, 80 miles in length. 
The beds extend across the Songwe River into 
Tanganyika Territory. They rest unconformably on 
the coal-bearing Karroo Beds of Mt. Waller, in which 
Dr. Dixey has discovered remains of large reptiles, 
which he describes as millions of years older than the 
Dinosaur beds. The Dinosaur beds pass eastward 
under the deposits of Lake Nyasa, which contain 
fossil shells similar to those still living in the lake 
The lake beds occur ın successive terraces, some of 
them hundreds of feet above the level of the lake. 
Their deposition was followed by volcanic eruptions, 
of which the line of hot springs that runs throughout 
Nyasaland represents the final stage. Dr. Dixey 
reports that this part of the floor of the Rift Valley 
has been lowered by faults in several stages, each 
accompanied by an increased tit toward the north- 
east. Lake Nyasa orginally occupied a small area 
near Florence Bay, and has increased to its present 
size by the continued subsidence of the floor of the 
Rift Valley. The discovery of these fossils represents 
a valuable contribution to the geology of Africa, for 
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when determined they will give two well-established 
Mesozoic horizons m Nyasaland. 


Mr. T. A. Joyce, Deputy-Keeper of the Depart- 
ment of Ceramics and Ethnography of the Bntsh 
Museum, sailed on February 6 for Bntish Honduras, 
where he proposes to spend a period of four months 
in investigating the relics of ancient Maya civilisation. 
Mr. Joyce’s work will be in continuation of the pioneer 
investigations of Lady Richmond Brown, Mr. F. A. 
Mitchell-Hedges and Dr. T, W. Gann, who have 
already spent two seasons on these sites. As the 
ruins are covered with forest growth, the work of these 
expeditions has been confined mainly to cleamng 
away the jungle Evidence was, however, obtained 
of the existence of some remarkable buildings and of 
at least one structure of a type not known elsewhere 
in Central America. The masonry of the earlier work 
was of a higher character than the later This is fully 
ın accord with what is known of the development of 
Maya culture in other parts of Central America. 
Nothing 18 at present known of the origin of these 
buildings, but the absence of defences would suggest 
that they were used for ceremonial purposes Mr. 
Joycé’s special knowledge of American archzology 
should enable him to throw fresh light on the problems 
of Maya culture as a result of this expedition 


EXCAVATIONS in Mesopotamia during the present 
season are proving highly successful, and the results 
of the expeditions now in the field, especially the 
Weld-Blundell Expedition, are likely to produce 
some remarkable results. At Kish, where the Weld- 
Blundell Expedition is at work, a number of complete 
early Sumerian skeletons have been obtained. These 
will provide valuable material for the elucidation of 
the physical characters of the early Sumerians and 
the obscure problem of their ethnological affinites, 
especially if this material should prove really com- 
parable with the dozen or more skeletons of the 
Indo-Sumerian period, of which the discovery at 
Mohenjo-Daro in Sind is announced by the Indian 
Archexological Department Equally important 1s 
the announcement of the discovery of a complete 
series of perfect specimens of the early painted poly- 
chrome and monochrome Sumenan pottery with 
geometnical design. This is the first discovery of 
perfect specimens of this ware in any quantity, and 
places beyond dispute its connexion with the thin 
pottery of the first Susan period. The pictographic 
script discovered with the painted ware is the earliest 
yet known, dating from a period anterior to 3500 BC 
as a minimum 


Tue Frankfurt correspondent of the Times describes, 
in the issue for February 3, the position and prospects 
of the German chemical industry, and some of the 
efforts it 1s making to regain the supremacy it enjoyed 
before the War. Since the conclusion of peace, that 
industry has encountered a sea of troubles. Foreign 
countries have developed powerful industries of their 
own, and strong protective tarıffs have been erected 
against German chemical products both ın Europe 
and the United States Compared with the year 
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1913, external sales of German dyestuffs have de- 
creased by 50 per cent. and of German fertilisers by 
more than 95 per cent. The United States now 
produces go per cent. of 1ts requirements in dyestuffs, 
and Italy; which had practically no dyc-making 
industry in 1913, abont 60 per cent. Manufactunng 
profits in Germany have practically disappeared , loss 
of territory and raw materials, inflation and scarcity 
of capital, have combined to retard progress and 
expansion 


Ix spite of all this, however, Germany still leads, 
and ıs making stupendous efforts to recover her 
former position of undisputed supremacy in the 
chemical industry. Belief in the value of scientific 
research 1s as potent as ever. The Intoressengemetn- 
schaft (LG), which formerly dominated the produc- 
tion of dyestuffs in most countries, has nearly doubled 
its capital, and extended its influence in many ways. 
It has taken over control of the big nitrogen factones 
and is energetically developing foreign sales (German 
farmers now pay less for their fertilisers than in 1913), 
its technical efficiency, economic cohesion, and other 
factors make ıt the most powerful chemical organisa- 
tion in the world. As in the past, this combinaton 
18 pursuing an intensely nationalistic and aggressive 
chemical policy to secure the most effective working 
of foreign markets, its work is subdivided among 
groups, each of which is allotted a definite geo- 
graphical sphere of influence. The South Amencan 
markets have been recaptured, whilst those in Russia 
and south-eastern Europe have been nearly secured. 
Recent attempts to win over the Norwegian manu- 
facturers have so far been unsuccessful, and the 
overtures to dyestuff producers in Great Britain and 
Japan are still proceeding. 


THE eleventh annual report of the Committee for 
the Investigation of Atmospheric Pollution, for the 
year ending March 33, 1925, has recently been 
issued by the Meteorological Office, Air Ministry 
(M O. 280: HM Stationery Office, 5s 6d. net) The 
results obtained for the year show that there are large 
areas of Great Britain which are not represented, but 
the Midland area, which suffers most from smoke 
pollution, is taking a very active interest in the 
investigation. The deposit of impurity 13 registered 
at forty-eight stations, the results are given for each 
month, also the summer total, winter total, and total 
for the year A companson is made between the 
general average and the average at the same stations 
for the previous five years. The amount of rainfall 
is also given; the total was generally more than the 
average, while the deposit of tat was lower A 
series of maps shows the position of the gauges at the 
different stations, which in many cases offera consider- 
able explanation of the results The automatic 
recorder for suspended impurity shows some very 
interesting results. For Blackburn, Stoke-On-Trent, 
and Westminster, curves are given showing the 1m- 
purities for week days, Saturdays, and Sundays; 
the industnal and domestic smoke each has its say 
The smoke from chimneys 13 largely affected by the 
wind velocity and direction. Some results are also 
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given of the observations made with the dust counter 
During the period of widespread fog ın London 
between December 9 and 12, 1924, interesting observa- 
tions were made in companson with Cheam, 11 miles 
south-west of London ; there was roughly fifty times 
as much impurity by weight ın the London fog, while 
there was a much larger amount of water at Cheam. 
Often at Cheam the limit of visibility was Jess than 
in London 

Amon the anniversaries of scientific interest which 
occur this year is that of the bicentenary of the 
birth of John Anderson, for forty years professor of 
natural philosophy at Glasgow, The contemporary 
of Watt and Black, Anderson was the first university 
professor in Great Britain to step aside from the 
beaten track to give regular courses of scientific 
lectures to men engaged in practical pursuits Four 
days a week he lectured on physics illustrated by 
the aid of mathematics, but on Tuesdays and 
Thursdays the facts that were taken for granted in 
the other lectures were ascertained “by a direct 
appeal to the senses, or by stating the testimony of 
unexceptional authors, whilst the knowledge of these 
facts was shown to be of great advantage for the 
improvement of human nature and the progress of 
the useful and elegant arts” These ideas are set 
forth in his “ Institutes of Physics,” published in 
1786. Ten years after the publication of this work, 
Anderson died leaving about rocol. to be applied 
to the foundation of a university to bear his name. 
Though the sum was certamly too small to put his 
whole scheme into practice, a start was made; 
success was achieved from the first, and from the 
institution so founded sprang the mechanics in- 
stitutions of the past and the technical colleges 
of to-day. Anderson’s Institution, Anderson’s Uni- 
versity, or Anderson’s College as it was known in 
the old days, is now the Royal Technical College of 
Glasgow, one of the most flourishing institutions of 
its kind. Anderson was born in 1726, but the exact 
day does not appear to be known. 


Amone the pioneers of Italian geology a prominent 
place must be given to Scipione Breislak, the cen- 
tenary of whose death at Milan occurs on February 15. 
Born in Rome of Swedish parents, Breislak dis- 
tinguished himself as a professor of physics and 
mathematics at Ragusa, and at a time when geology 
was in its infancy studied the rocks of the Papal 
States He was also employed by the King of Naples 
as an inspector of mines Dumng the political 
upheaval due to the Napoleonic wars, he spent some 
years in Pans, bat afterwards had an official appoint- 
ment at a powder factory near Milan. His text-book 
“Introduction to Geology,” which was published in 
1811, contained an able cnticism of the Neptunian 
dogmas, and did much to eradicate their teaching 
from the universities and colleges. Breislak was one 
of those who “adopted Desmarest’s views on the 
volcanic origin of basalt. 


Tre Lancashire (later Lancashive and Cheshire) 
Naturalist was founded by Mr. W. H. Western, of 
Darwen, ın 1907, and he printed and published it for 
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the common good until 1919. It was then taken over 
by a committee, and when three years later the com- 
mittee found itself unable to continue, Mr Western 
resumed responsibility At the end of last year he 
found that he did not get the necessary support and 
was compelled to give ıt up—a decision which every 
one interested in the progress of natural knowledge 
will regret, for the paper has done splendid work in 
encouraging the examination of the local fauna. 
Fortunately, however, Mr. A. A Dallman (17 Mount 
Road, Higher Tranmere, Birkenhead) has come for- 
ward with a scheme for re-establishing the journal as 
the North-Western Naturalist. We hope he will re- 
ceive the support he deserves. The active botanists 
and zoologists of the distnct will provide plenty of 
good maternal, and Mr. Dallman is anxious to hear 
from any one who 1s interested in the scheme, and 
especially from prospective subscribers and those who 
would be willing to help the paper over its first year 
or two by means of a guarantee. 


THE arrangements for the Optical Convention, 
the meetings and exhibition of which will take place 
in the Imperial College of Science and Technology, 
South Kensington, dumng the week April 12-17, are 
now well advanced. An important part of the work 
of the Convention will be the -exbybition, which 18 
being arranged to be fully representative of British 
optical manufacture in all its branches Apart, 
however, from the commercial section of the exhibi- 
tion, it 18 intended to have an Experimental and 
Research Section, to which it 1s hoped private in- 
dividuals and research and teaching institutions will 
contnbute. Those who have exhibits suitable for 
inclusion in this section are invited to communicate, 
not later than February 27, with the Secretary of 
the Optical Convention, 1926, 1 Lowther Gardens, 
Exhibition Road, London, S.W.7. A bnef description 
of any exhibit accepted will be required, for inclusion 
in the catalogue. Those who wish to offer exhibits 
of histonc interest should communicate with Mr. D. 
Baxandall, at the Science Museum, South Kensington, 
S.W.7, who 13 arranging the historical section. $ 


Tue Minister of Health, in conjunction with the 
Medical Research Council, has appointed a Committee 
to inquire and report from time to time, (1) on matters 
relating to the preparation, testing, and standardisa- 
tion of vaccine lymph, (2) on practical methods of 
diminishing msks which may result from vaccination ; 
(3) on the methods of vaccination which are most 
appropnåte to give protection against risk of smallpox 
infection ın epidemic and non-epidemic periods ; 
and to co-ordinate the work on these questions in 
Great Bntain and abroad. The Committee consists 
of: Sir Humphry Rolleston, Bart. (chairman), 
Dr F. R Blaxall, Dr G. F. Buchan, Dr. A E. Cope, 
Dr. Mervyn H. Gordon, Prof. J.C G. Ledingham, and 
Mr. J. R. Perdrau. The secretary of the Committee 
is Dr. J. R. Hutchinson, a medical officer of the 
Ministry of Health, Whitehall, 5.W.r, to whom all 
communications should be addressed. 


In recent years the activities of the Optical Society 
have expanded in many directions in the field of 
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optics, and the report of the Council of the Socety 
presented at the annual general meeting of members 
on February 11 gives evidence of further development. 
During the past year the Council undertook the pre- 
liminary arrangements which resulted in the appoint- 
ment of a representative committee to organise an 
optical convention in 1926. The formation of an 
Ophthalmological Section of the Society 13 now 
contemplated, and preliminary meetings devoted to 
the consideration-of papers of an ophthalmological 
character have been arranged and have provided 
evidence of the increasing amount of scientific work 
that 18 being done in connexion with ophthalmological 
optics. In order to facilitate and extend the use 
of the decimal bibliographical classification of the 
Institut International de Bibhographie, a manual 
dealing with the application of that classification to 
optics, hght and cognate subjects has been prepared 
and will shortly be published by the Society. The 
Tevenue accruing from the increased gales of the 
Society’s Transactions has placed the finances of the 
Society in such a satisfactory positon that the 
subscription payable by members has been sub- 
stantially reduced and the entrance fee suspended 


Tar Quarterly Revuew for January (No. 487) 
contains an instructive article by Prof. J. Arthur 
Thomson entitled “ Biology and Social Hygiene,” 
the general moral of which is “‘ that social organisation 
is not necessarily a good thing ın itself. It requires 
to be scrutinised not only ın terms ofwealth and 
health, both so conspicuous in the bee-hive, but m 
terms of the higher values—-the good, the beautiful, 
and the true, with their outcome m the evolution 
of man’s personahty.’’ Prof. Thomson would re- 
commend to the Ministry of Health the discovery 
and utilisation of outstandingly healthy men and 
women as missionaries of health, the revival in every 
town and village of a Beautifying Society, a more 
conscientious criticism of what we buy, more selection 
for health, and lastly, an order of merit for out- 
standing health! He pleads for more biology m 
education, so that pupils leaving school’wonld be 
interested in the world without, both animate and 
inanimate. Lastly, on eugenics, child-breeding and 
Tearing, some very sane opinions and conclusions are 
expressed on the controversial subject of birth control. 


Recent winter storms which have wrought so 
much destruction in the North Atlantic, including the 
` loss of the Animos, the crew being rescued by the 
President Roosevelt on January 27 after four days 
struggle with the elements, and the Laristan, which 
sank on the same day after the rescue of sıx of her 
crew by the Bremen, are the subject of an article in 
the Times of February 6 by Sir Napier Shaw. The 
stormy period 1s hkened to the winter of 1898-9, 
which was made the subject of a special inquiry by 
the Meteorological Office. Just twenty-seven years 
ago, considerable anxiety was caused by the delayed 
arrival of vessels overdue, including the Cunard Liner 
Pavonia and the Hamburg-Amerika ship Bulgara. 
For this special inquiry, information had to be 
extracted from the logs of ships. To-day, observa- 
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tons transmitted by wireless are sufficient to give 
necessary details. The conditions are similar; the 
main feature is the belt of vigorous air current across 
the Atlantic nearly along the shipping Janes from west 
to east and on to the Scandinavian coast. The 
westerly winds are fed by a current from the cold 
north-west over Labrador and eastern Canada, and 
a feeder from Bermuda or from the Gulf of Mexico. 
One feeder is cold and dry, the other warm anq moist ; 
these throw the air of the North Atlantic into con- 
vulsions. A feature in both stormy periods referred 
to is the intense cold experienced in America on one 
side of the Atlantic, while on the other side, in Great 
Bntain, the weather was unseasonably mild Sir 
Napier Shaw hints at certain calculations common to 
the two stormy periods, and concludes that we must 
expect still to find the Atlantic the scene of wrecks, 
unless we can develop still further our capacity to 
build invulnerable ships. 


In 1922 the Council of the British Psychological 
Society, at the request of the Educational Section 
of the Society, established a Committee for Research 
in Education. This Committee has now published a 
brief summary of 1ts work in the past three and a 
half years. It has attempted to secure better under- 
standing and closer co-operation between educationisis 
and the research workers ın the departments of 
psychology and education in our universities, and 
possibly ıts most important activities have been 
putting investigators into touch with those competent 
to give advice on particular research problems and 
advising and assisting heads of schools with regard 
to the use of mental tests. Periodic mquines have 
been made as to researches bearing on education that 
are m progress, and summaries of the information so 
obtained are given ın the British Journal of Psychology, 
Vol. 14, Part 4, and Vol. 15, Part 4. The place of 
psychology in the curnculum of traming colleges 
formed the subject of another inquiry, and a summary 
of the detailed information „received from sixty-three 
colleges-was published in Vol. 2, No. 2, of the Forum of 
Educahon. Another side of the work of the Society, 
likely to grow both in amount and in importance, is 
international. In co-operation with the University 
of Toronto it 18 compiling a bibliography of mental 
tests published in England and, to assist the Univer- 
sity of Iowa in aninvestigation of ‘arthmeticalnorms,” 
it has secured “ completed tests ” from a number of 
schools in England. 

Tue French Association for the Advancement of 
Science will celebrate its jubilee this year at the annual 
meeting to be held at Lyons. An enternational Ex- 
hibition for the Advancement of Science, to include 
all branches of science and its applications, 13 being 
organised for July 24-August 1. M. Pilon, 23 rue 
Casimur Perier, Paris, has been appointed Co: 

Général of the Exhibition. e 

Ir ıs announced that the first Federal Corlference of 
Turcoman Educators will be held at Baku on February 
20. The subjects will be the language, history, ethno- 
graphy, and literature of the Tartar and Turcoman 
peoples, as well as Tartar and Turcoman education 
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Among those who have signified their intention to 
be present are Profs Oldenburg, Barthold, Marr and 
Pavlovitch. In this connexion it is interesting to note 
that a proposal has been mooted and favourably 
received at a meeting held on December 14 last, for 
the substitution of Latin characters ın place of Arabic 
as the basis of a new Turcoman alphabet A com- 
mittee of the Scientific Onentalists’ Association has 
been forpied to takesteps to introduce the new alphabet. 


APPLICATIONS are invited for the following ap- 
pointments, on or before the dates mentoned —A 
whole-time analytical chemist under the County 
Council of Dumfriesshire, as public analyst under the 
Sale of Food and Drugs Acts—The County Clerk, 
County Bwidings, Dumfnes (February 19). A Live 
Stock Officer under the Ministry of Agriculture and 
Fisheries—The Secretary, Ministry of Agriculture and 
Fisheries, 10 Whitehall Place, S.W1 (February 22) 
A laboratory assistant at the Building Research 
Station of the Department of Scientific and Industrial 


Research—The Director of Building Research, Build- 
ing Research Station, Garston, near Watford (February 
22). Anasamstant in the Technical Records Section of 
the Admıralty — The Secretary (C.E.), Admiralty, 
Whitehall, S.W.1 (February 22). An assistant curator 
in the Department of Antiquities and Anthropology of 
the Bnstol Museum and Art Gallery—The Director 
(March 6). A lecturer in applied chemistry in the 
Manchester Municipal College of Technology — The 
Registrar (March 12). A professor of mathematics in 
the University College of North Wales, Bangor—The 
Registrar (March 20). An assistant (museums) at 
the Royal Botanic Gardens, Kew—The Secretary, 
Ministry of Agnculture and Fisheries, 10 Whitehall 
Place, S W.1 (March 31) A calculator for the Royal 
Aurship Works, Cardington, Bedford—The Director of 
Airship Development, Royal Airship Works, Carding- 
ton, Bedford. A junior assistant under the directorate 
of explosives research of the Research Department, 
Woolwich—The Chief Superintendent, Research De- 
partment, Woolwich, S.E 18 


Our Astronomical Column. 


Comers —Dr. Baade detected Tuttle’s penodic 
comet on January 12, 19° UT in R.A. 22h 27™ 528, 
N Decl 40° 18’; the magnitude being 15-5. The 
daly motion 1s +3}™, south 10’, The time of 
perihelion passage 1s deduced to be Apnl 28-73 U.T., 
which 18 1-08 days later than the ephemeris of Idelson 
and Musselius, 333 days earlier than that of Stobbe 
The od i8 13°54 years, the last passage having been 
on tober cay 1912. The comet was seen at 
the returns of 1790, 1858, 1871, 1885, 1899, 1912 
Its detection at the 1912 apparition was accidental, as 
no one had calculated the perturbations by Jupiter, 
which were Jorge; so that ıt came two months before 
it was expect . 

It will probably be visible with moderate instru- 
ments on March 4-15, when the moon will be out 
of the way. In Apnl it 1s too near the sun for 
convenient observation. 

Mr, H E. Wood has sent a series of observations of 
Ensor’s comet made by him at Johannesburg between 
December 14 and 21; from these Mr. G Merton and 
Dr. A. C. D. Crommelin have revised the orbit as 
follows: 


T 1926 Feb 11:974 U.T 

w 354° 55° 43" 

Q 282 26 56 

2 123 I 5 
log q 9°50852 

EPHEMERIS FOR 65 U.T. 

RA Decl 

Feb. 16. 20° 560 10° 57 S 

„o 24, 20 520 347 N 
Mar. 4. 21 28 21 4 N 


dawn. 


Sokar RESEARCH AT Mount WILson.—Since the 
publication in this journal (Supp, January 19, 1924) 
of a summary of the results obtained by Dr Hale and 
his colleagues from their comprehensive investigations 
in solar physits dunng the last seventeen years, a 
more detailed account of their observations and con- 
clusions has been awaited with t interest. This 
is presented in the A strophysscal Journal for November 
1925 (vol. 62, p. 270), and bears witness to the un- 
tnng skill of the Mount Wilson observers in their 
examination of 2200 spot groups for polanty and 
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field-strength It would be out of place to attempt 
to give a summary of this paper, when it has been 
already more ably and completely given by Dr Hale 
himself in the supplement mentioned, to which refer- 
ence should be made for further information It may 
be mentioned, however, that more details are given, 
both of the observations and of the results obtained, 
than in the previous account, while a revised scheme 
of classification into unipolar, bipolar, and complex 
groups, 18 fully descnbed with various subdivisions 
The nature of the hydrogen vortices, as shown by 
direction of whirl, is discussed in another paper by 
Dr. Hale (Proc. Nai Acad. of Science, November 
1925). According to the electromagnetic theory of 
Stormer, these vortices are composed of charged 
particles constrained to move along the lines of force 
of the magnetic fields due to the spots beneath. The 
observations at Mount Wilson, however, show that 
the sign of the charge producing sunspot fields 1s 
invariable, a evange of polarity being due to reversal 
of the direction of whirl. Change o larity in the 
sunspot should produce a reversal of the direction of 
motion in the rogen vortices, according to the 
electromagnetic theory , but the observations do not 
confirm , and Dr. Hale 1s led to the conclusion 
that the hydrogen vortices are purely ere aera 
phenomena corresponding to terrestrial cyclones 


ANOTHER ALGOL VARIABLE —In 1922, Miss Woods 
of Harvard College Observatory found that the star 
BD ~ 7° 5271 was faint on 6 plates out of 85 ex- 
amined, and concluded that ıt was a variable, 
probably of the Algol type. Nothing more was 

ublished concerning the star for three years, Mr 
y Witkowski of Cracow Observatory now proie 
a senes of observations ranging from July 30 to 
Oct. 30, 1925 (Acia Asironomica, eee 1925). 
He confirms the type as being that of Algol The 
period ıs 2:1387 days, the light-range from 98 to 
II‘ mag., and the duration of eclipse 6 hours The 
minimum is fairly sharp, and the lght-curve sym- 
metrical about it. 

The position for 1925 0 18 R.A. 208 18™ 128, S Decl. 

° 354, spectral Az. 

a te Neer anions were made with a comet-seeker 
of 54 1n aperture The staris thus within reach of 
observers with moderate equipment. 
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Research Items, 


A Woop-caRvING FROM EASTER IsLanp —In the 
Museum Journal (Philadel Dia) a0 June last, which 
has recently been issued, . U. Hall figures an 
example of that rare of the so-called household 

ods of Easter Island which shows a combination of 
eatures of both human and animal forms Five 
figures a e i mentioned in Dr Brigham’s 
survey of Polynesian material in museums, and three 
additional are known to have been at one time in the 
hands of private owners. The one here described by 
Mr Hall 1s ın the University Museum, Philadelphia. 
It represents a lizard-man, but it differs m detail from 
a similar hzard man formerly in the possession of 
Mr. { Edge-Partington with which ıt 1s compared 
The lower portion of the ımage ends in a rounded 
handle The arms are brought together in the posi- 
tion of a supphant Other examples of there images 
are pierced with a hole to enable them to be cared 
strung on the person in procession, but this example, 
being some two feet long, was obviously carned b 
the handle, which shows signs of much use. Mr. H 
doubts whether ıt really represents a man-lizard. It 
may be an unconscously anthropomorphised lizard. 
The lizard in Polynesia has a considerable prominence 
in magic and religion Its appearance in Easter 
Island may be a ae of this prominence, or as an 
egg-producing anımal it may have been regarded as 
a peculiarly effective mediator with the pode This 
conception may have been helped by the prominent 
part played by the first egg of the season of a certain 
type of sea-fowl in the bird-man cult 


Tus PREHISTORIC CULTURAL PROVINCES OF THE 
IBERIAN PENINSULA —MM. Bosch-Gimpera and L. 
Pericot publish in L’ Anthropologie, t 35: Pts. 5-6, an 
important classification of the archzologica] remains 
of Spain and Portugal in the neolithic and wneolithic 
penods, by which they show that the Iberian Peninsula 
at these times can be divided up into a number of 
cultural provinces which ist into the Bronze Age, 
when they pong eon and do not appear again until 
the Iron Age. r briefly surveying the cultures 
of the palzolthic, epi paiet, and protoneolithic 

ods, which are derivative from the Franco-Canta- 
man and the Capsian of the palxolithic, with an 
indigenous, but fully differentiated, culture on the 
Atlantic coast to be attmbuted to the mfluence of 
environmental changes, and an intrusive culture at 
Almeria, they distinguish four cultural provinces in the 
neolithic period: a western or Portugudse culture; a 
Central culture—this being a culture of special 
importance, of which the main characteristic 1s 
the highly decorated bell- beaker; the Almenan 
culture, and the Pyrenean culture. Fach of these 
shows a continuous development with, however, 
certain advances and interactions except in the case 
of the Pyrenean culture, which apparently disappears 
for a time, possibly owing to ure to develop, but 
reappears in the æneohthic stage. At this penod, 
indeed, 1t becomes sufficiently strong to force the 
retreat of the northernmost extension of the Almenan 
‘culture which had spread along the east coast of 
Spain at the beginning of the eneolithic od ` The 
western culture is characterised in particular by the 
megalithic type of bunal, and while in the earher 
phases ıt was confined to Portugal, and in particular 
the north and centre, at a later stage, in the eneolithic 


od, it extended eastward and especially imto 
Poiramadura Salamanca, and Huelva. 


THE FISHERY OF THE GREENLANDERS.—In No. 7, 
Meddelelser fra Kommtsssonen figs Havunderssgelser Ser. 
Fisken, Bind 7, Prof Ad. 5. Jensen gives a most 
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interesting and well-illustrated account of the fisheries 
of Greenland Dr. J. Schmidt in the preface points 
out that the author was leader of the fishery investi- 
gaton e: tion sent out by the Danısh Government 
with the Tjalfe in roots, and that many of the 
important observations regarding the Greenland 
Halibut made during those expeditions have been 
turned to practical use, proving a source of real profit 
to the Greenlanders Several of those species which 
play a great part in the international fishery carned 
on in adjacent waters are almost, or entirely jacking 
ın Greenland, the haddock for example, and the 
laice and other flatfishes, with the exception of the 
ibut and Greenland Halbut Prof. Jensen 1s 
inchned to believe that the stock of cod in Greenland 
1s mainly recruited from elsewhere’ by 1mmugration. 
He thus directs attention to an umportant problem 
which 1s also of interest ın connexion with the Iceland 
investigations. 


HYDROGRAPHY OF THE ENGLISH CHANNEL —In 
Rapport A ue 1924 (Conseil Permanent Inter- 
national pour l’Exploration de la Mer) Mr H. W 
Harvey, Hydrographer at the Marine „Biological 
Laboratory, Plymouth, gives a useful summary of the 
results, and interpretations based upon them, which 
have been obtamed by various workers who have 
studied the hydrography of the English Channel An 
account of the extént of our present knowledge of the 
features of the water movements, and the variation 
of temperature and chemical composition of the 
sea water, 13 followed by a discussion of their biological 
significance. Two observations regarding the herring 
are of interest. A result of water movement in the 
English Channel is that herring whed ın the 
pe ies end of the Channel dre likely to be carried 
into the North Sea. A comparison between the mean 
weight of herring per E A by steam-drifters at 
Plymouth during the herring season—December and 
January—asaince 1921, and the temperature at a depth 
of 5 metres, shows that for four consecutive seasons 
the mean weight per landing has reached its seagonal 
maximum when the temperature has been between 
10° C. and 11° C. PS 


CORALS AND ZOOXANTHELLÆ —-Dr. H. Boschma, 
working on living maternal collected at the Bermuda 
Biological Station, records observations on the part 
played by unicellular alge (zooxanthelle) ın the 
nutrition of corals (Proc. Amer Academy Arts and 
Sa, vol 60, No. 9, Nov. 1925). Most of his ex- 

Timents were carried out with Isophylla, which 

large polyps The statements in the literature 
that the coslenteron seldom contains food are based 
chiefly on the examination of preserved material, the 
polyps of which have discharged the contents of the 

enteron owing to the eae contraction which 
takes place on preservation nder normal con- 
ditions, the food of the polyps consists chiefly of the 
alge which are living in its endoderm cells—and in 
freshly collected specimens alge are always present 
im the mesenterial filaments, small planktonic 
organisms are also captured and digested, but under 
normal conditions these are too scanty to serve as 
the sole nutriment of the polyps. When the digestive 
organs (the mesenterial filaments) can obtarmsutficient 
food from other sources—as in examples fed in the 
laboratory with mussel—they do not ingest zoo- 
xanthelle. The alga which were present in the 
filaments are completely digested, so that after 
abundant feeding on mussel, the mesenterial filaments 
may become totally devoid of zooxanthelle. The 
symbiotic alge are ingested only when other food 1s 
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scarce, and to this extent the polyps are parasitic 
on the alge In other Bermudian Anthozoa the 
zooxanthellx form a large part of the food supply 
of the polyps In a further paper (Biol Bull, Bec 
1925) the author states that in Astrangia also the 
zooxanthella furnish part of the normal food of the 
polyps, and that pol which have no zooxanthelle 
can be easily infec y feeding them with crab meat 
mixed with parts of the tissues of strongly infected 
polyps. , 


THE FLORA OF JUAN FERNANDEZ AND Hawaltl.— 
Prof. Carl Skottsberg, Durector of. the Botanical 
Garden at Gothenburg, Sweden, was Bishop Museum 
Fellow in Yale University for 1922-23; and as a 
result there is published as Bulletin 76 of the Bishop 
Museum, Honolulu, a very interesting phytogeo- 
porns discussion of the flora of the islands of Juan 

ernandez and Hawai. Both are groups of volcanic 
islands, very remote from each other, but with 
common features in their flora. Prof. Skottsberg 
considers that they are young islands of which the flora 
contains many isolated , the result of isolation 
of considerable age, and of geographic changes The 
high endemism, he concludes, 18 scarcely likely to be 
due to the extermination 10 all other countries of 
identical or closely allied species. There 1s evidence 
in favour of a continental origin of the Juan Femandez 
flora ; that it existed before the present islands were 
formed, and took possession of them duning the sub- 
mergence of its old home. Part of this flora he 
derives from the Antarctic continent, but by way of 
South America rather than by a direct land bridge. 
Hawau also contains old Pacific and Antarctic types, 
but the road from Polynesia to Hawaii is more difficult 
to trace However, the author is confident that the 
history of the Hawaiian flora is in main outline 
sunilar to that of Juan Fernandez Another general 
conclusion is that the disappearance of the Tertiary 
Antarctic flora during the Ice Age is of fundamental 
importance and has been greatly underrated by plant- 
geographers. ‘‘ No catastrophe of such dimensions 
and of such consequences has ever befallen the 
Tertiary flora of the Northern Hemisphere.” The 
Bishop Museum Yale Fellow for 1921-22, Prof F. L 
Stevens, of Illinois, gives a full hst of the fungi known 
to exist in the Hawanan islands as Bulletin No 79 of 
the Bishop Museum. Most of these are from collec- 
tions made by himself in 1921, but all other available 
collections and hsts are included; rusts, smuts and 
pe fungi have been more thoroughly collected, 

igher fungi and fleshy Agarics only taken incidentally 


TCHEVKINITE AND AFFINITIES OF TRILOBITES.—A 
series of oat papers in Russian, French, German or 
English, and an appendix containing abstracts of recent 
non-Russian scientific hterature appears in the Bulletin 
of the Russian Academy of Sciences, Series 6, Nos 
12-18, 1924 Three papers, in Russian, by Boldyrev, 
Kaufman and Kryzanovski describe the rare mineral 
tchevkinite, which 18 a titanosilicate of cerium, 
lanthanum and other metals, from the Ilmen Moun- 
tains The mineral was orginally regarded as an 
amorphous alteration product; some Russian crystals 
have now been thoroughly investigated and are found 
to be monoclinic, SORME the doubtful suggestion 
by Prof. Lacroix from Mad specimens. Ina 
discussiog, ın English, of the relations of the tnlobites 
by Fedotov, many of Walcot’s genera are rejected as 
based on inadequate matemal, and the author con- 
cludes that the tnlobites, though closely akin to the 
Crustacea, are an independent group ancestral to the 
arachnids. Nasonov describes the general distm- 
bution of the Turbellaria rhabdocoelida in European 
Russia. 
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Post-Eocgnz Mortusca oF NORTH -WESTERN 
InpiA —The late Dr Vredenburg, to whose four 
excellent memoirs on the Indian Tertiary gastropoda 
we directed attention in these pages (NATURE, May 6, 
1922, p. 594, and August 25, 1923, P 294), had at 
the time of bis lamented death in March 1923 just 
completed the proofs of the memoir now before us. 
This ‘‘ Description of Mollusca from the Post-Eocene 
Tertiary Formations of North-Western India ‘’ has 
now been issued by the Geological Survey of India 
(Memoirs, vol. 50, pt. 1). The forms dealt with 
were obtained from the stratigraphical division dıs- 
tinguished by Blanford as the Nari, Gáj and Mekran. 
The detaried study of these fossils has revealed the 
existence of many page already known either from 
Europe or from the East-Indian archipelago. A 
widespread temporary oceanic connexion established 
by the great marine oceanic transgression of the 
Oligocene, undoubtedly accounts for the mingling of 
eastern and western forms at this honzon. Some 150 
species, a large proportion of which are new, are fully 
and carefully described 11 this ample memor, and 
many of these are uWlustrated on 13 plates from photo- 
graphs taken by the author himself, whose demise 
1s assuredly a great loss to paleontology 


Isostasy IN THE SOUTHERN Paciric-——In_ the 
ourn. Wash. Acad Sci for December 4, Wilham 
wie gives the results of an isostatic reduction of 
vity determinations at five island stations in the 
uthern Pacific Assuming a depth of compensation 
of 96 km, the isostatic anomalies that remain vary 
from +0003 dyne to +0061 dyne, the average 
being 0 033 dyne against an average free-air anomaly 
of 0130 dyne The theory of wostasy thus reduces 
the difference between observed and calculated values 
by 75 per cent. In explanation of the rather high 
anomalies that still remain, Bowie considers that 
m part they may be due to errors in the observations, 
the possible inaccuracy being so high as o oro dyne, 
but that a more important cause of divergence 13 a 
probable excess of donaty in the rocks underlying 
the islands In the calculations the rock density 1s 
taken as 27, which, according to Washington's 
figures, is undoubtedly too low By taking the 
density as 30 the average anomaly ıs reduced by 
about a half The evidence 1s thus in close accord 
with that of land-data and supports the assumption 
that the earth’s crust under the oceans 1s in an 
isostatic condition. 


TIDAL FORCES AND CONTINENTAL Driet —At the 
annual meeting of the Geological Society of America 
held dunng last December, F B Taylor, who antici- 
pated Wegener in an hypothesis of continental drift, 
read a paper in which he advocates a remarkable 
theory of the ongin of the moon He considers that 
the Tertiary mountain ranges were raised as a result 
of the honzontal sliding of continental blocks towards 
the equator; that the evidence strongly points to an 
external cause for the movement; and that tdal 
forces are therefore the only causes to which adequate 
appeal can reasonably be made Solar tidal forces 
alone are held responsible for the older mountain 
ranges. Near the close of the Cretaceous, however, a 
sudden and strongly-marked increase of crustal move- 
ments began, and has continued with diminishing 
energy down to the present day There 1s no way 
of explaining this world-wide increase, according to . 
Taylor, without assuming a corresponding increase in 
tidal force, and this assumption involves the acquisi- 
tion by the earth of a body like our present moon and 
its permanent retention as a satelite The implied 
capture theory of the moon 1s stated to be sound from 
the astronomical pomt of view. With regard to 
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mountain building, Taylor’s views are not likely to 
meet with acceptance. The moon’s tidal force 18 
approximately 215 times more powerful than the 

resent solar taal force, and there 13 certainly no geo- 
ogical evidence to pee ak that the Alpine- yan 
mountains are the result of forces 216 times as great 
as those which produced the Armorican, Caledonian, 
and older mountain systems The recent work of 
Joly and Holmes, to which Taylor makes no reference, 
shows that no theory of crustal movements ped oa 
sıbly be complete which ignores the almost in ble 
forces set up as a result of the liberation of en 
from radioactive elements. Here we have an indubit- 
able cause of mobility permitting conditions ın which 
tidal forces can become effective, and involving no 
such gratuitous assumption as the capture of the 
moon in Cretaceous times 


SUPERFICIAL SOLUTIONS, OR Two DMIENSIONAL 
Fiourms—M A Marcelin, in the Annalss de Physique 
for November-December, deals with the thin films 
formed by certain ois on the surface of water from 
a new point of view. It has been sup that the 
extension of the surface of the ol could go on until 
a layer of molecules was formed which were in contact 
with one another at their sides, and that if the amount 
of oil for a given surface was too small to cover it 
with such a layer, no change took place in the surface 


tension. Using, however, two-dimensional floating 
apparatus, cut out of ed mica, and repre- 
senting pumps with valves and pistons, the author 


has been able to show that the surface tension 13 
lowered for very much smaller amounts of ou than 
the above. If the amount of lowering is regarded as 
the “ surface pressure,” p, a law holds similar to that 
of Boyle and otte for gases, pS = constant, where 
Sisthesurface This is true up to about twenty-eight 
times the surface occupied by the oil m a mono- 
molecular layer, with all its molecules ın contact with 
one another, a state which corresponds to that of a 
saturated vapour. M. Delaplace has found that Gay 
Lussac’s law apples to these superficial solutions 
between 15° ail fee C., so that pS=KAT, where K 
is a constant charactenstic of the floating molecule, 
and probably also depending on the liquid on which 
it floats . 


INTERFERENCE BANDS —In the October and Nov- 
ember issues of the Journal de Phystque, M F. Wolfers 
describes a new system of interference bands he has 
discovered in the penumbra gast by the edge of an 
opaque screen when illuminated by a source of con- 
siderable dimensions. The best arrangement for 
observing them is a narrow horizontal slit illuminating 
a steel ball about 1 cm in diameter, and behind the 
ball a fine gramed Fees phic plate. Along a 
horizontal diameter the hght} instead of falling off 
panal from the edge of the penumbra to that of 

he umbra according to the ore nary oa of diffrac- 
tion, is found to show three or four ds the intensity 
of which.1s greatest near the edge of umbra. Their 
positions are independent of the nature, dimensions, 
and form of the source and screen and of the nature 
of the surface of the latter, nor does the light from 
them show any signs of polarisation. 
in terms of the wave-len of the ight used, and the 
distances of the screen trom the source and photo- 
graphic plate, lead the author to conclude that they 
are due to interference of light coming from that 
part of the source which determines the edge of the 
umbra with light coming from the edge of the screen 
where it has been absorbed and emitted in quanta. 


PHOTOGRAPHING THE INNER SURFACE OF A RIFLE 
BarReL.—The difficulties of inspecting and photo- 
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Their positions’ 


phing the inner surface of a rifle barrel with a 
ength of abont 700 mm. and an internal diameter of 
about 6 mm have been in ously overcomo by 
Mr. Seiji Nakamura, of the Physical Laboratory of 
the Tokyo Imperal University, by the construction 
of an instrument called a ‘‘solenoscope” (Brittsh 
Journal of Photography, 1926, p. 19). o final form 
of this instrument ı8 a steel tube about 750mm lo 
and 6 mm external diameter, which has at one en 
a larger brass tube in which the eyepiece sliges, and 
carries at the other end a microscope objective formed 
of two simple lenses, achromatism being found unneces- 
sary. The eyepiece ıs an orthoscopic fier of 
Zeiss of 18 mm. focal length, and at the other end, 
beyond the objective, 13 a small 3-volt electric lamp. 
In order to get the image through so long and narrow 
a tube, five achromatic cemented doublets. of about 
68 mm. focal length are placed at a distance apart 
equal to twice the focal length of each Thus the 
image formed by the first 1s reproduced by the third 


(inverted) and by the fifth (erect), and so viewed 
or photographed through the eyepiece. The second 
aad fourth lenses act as condensers to avoid loss of 


light and are fixed where the two middle images are 
formed, but slightly removed from these positions to 
avoid the image of dust, etc, on their surfaces 
appearing ın the finalimage. ‘The resulting image 1s 
an evenly illuminated annulus which represents a 
short oe ee (or ring) of the barrel. The paper 18 
illustrated and has a photograph of a new barrel and 
one of a much-used barrel, which clearly demonstrate 
the efficacy of the instrument. 


TRINITRIDE AND CYANATE Ions.—Expenments on 
the X-ray spectra of tnmtrides (hydrazoates) and 
EP cyanate made by S. B. Hendncks and 

Pauling show that the trmtnde and cyanate 1ons 
have closely sumiular configurations. An interesting 
result of the work, which 1s described in the issue for 
December 1925 of the Journal of the Arerican 
Chemical Society, 13 that the trimitride ion 1s shown 
not to have a nng structure but to contain three 
nitrogen atoms in line (as in Thiele’s formula) 


RESISTANCE THERMOMETERS AT Low TEMPERA- 
TURES —Some ments by A G Loomis and 
J. E. Walters are decribed in the issue for December 
1925 of the Journal of the American Chemical Society 
which were intended to test the appleby of 
platinum resistance thermemetry to -193° our 
platinum thermometers of the flat-coil type showed 
close agreement between observed and calculated 
resistances at the carbon dioxide pomt, and the flat 
coil types could, when properly constructed, be used 
at low temperatures and calibrated in the same manner 
as the strain-free types ER pam by the Reichs- 
anstalt and the Bureau of Standards 


PARTIAL PRESSURES OF WATER VAPOUR AND SUL- 
PHURIC AcID —-The December issue of the Journal of 
the Chemical Socisty contains an account of the 
investigation of the partial pressures*of water vapour 
and sulphuric acid vapour over concentrated solutions 
of sulphuric acid at bigh temperatures, by J. S 
Thomas and W. F Barker. Air was through 
the acid and the saturated air to absorbing 
vessels. The results apply to sulphune acid of con- 
centrations between 89:25 and 99:23 per ceft, and 
temperatures from 180° to 295°. It was not possible 
to take account of dissociation. figures are given on 
the assumption that the acid is not dissociated and 
another set on the assumption that it is completely 
dissociated. The results should be useful ın connexon 
with large scale concentration apparatus 
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The Control of Insect 


‘THE completion of the Ministry of Agriculture 
scheme for the appointment of advisory 
entomologists in each of the fourteen agricultural 
rovinces of England and Wales has recently been 
ulfiled By means of this organisation, the Phyto- 
pathological Branch of the Ministry 1s now enabled to 
eep in touch from vear to year with most parts of 
the country with regard to the incidence of insect 
pests. “Each advisory entomologist has his head- 
quarters in a collegiate or university centre in his 
province, and his field of work lhes in the diagnosis 
of injury due to insect pests on behalf of the farmers 
and growers of that area , he 13 further concerned with 
the dissemination of useful information on such 
subjects, and in the carrying out of experiments on the 
practical control of pests of local importance At 
present the advisors’ duties are therefore of a some- 
what comprehensive character As time goes on, 
it 13 reasonable to hope that as the county councils’ 
staffs develop and extend their spheres of utility, they 
will be able to take on much of the purely advisory 
duties. In this way it should eventually 2 possible 
to free the advisor in order that he may be able to 
devote his inquines more especially to the invest- 
gation of particular local problems 
The work of the advisors renders them in a position 
to forward to the Ministry annotated lists, or ın some 
cases more detailed information, respecting the pests 
that come under their notice There ıs also a 
considerable number of ronny observers located ın 
different parts of England and Wales who assist ın a 
similar manner The information thus garnered ıs 
collated and sifted in the Munistry’s Pathological 
Laboratory at Harpenden The present report? 
18 to a large extent a summary of the data collected by 
some sixty-two observers during the years 1922-1924 
It ıs the fifth of its series, but differs from its pre- 
decessors ın that tabular Jists of every recorded species 
of injurious insect are, very wisely, no longer included 
Certain innovations in regard to pest control during 
the years under review are mentioned Perhaps the 
most notable of these ıs the application of certain 
au ecaed compounds, collectively known as‘ carbo- 
meum,” as washes for fruit trees These compounds 
consist of vanous products obtained ın the distillation 
of coal and are of vanable composition There 
appears to be no question as to the efficiency of certain 
of the ‘‘ brands ” bearing the name of carbolineum 
in the destruction of the resting eggs of aphids and 
apple sucker It ıs important to know, however, 
whether such treatment can be carmed out over 
successive years without injury to the trees; also, 
whether the manufacturing firms are able to give 
guarantees to the effect that materials which gave good 
results one year will remain purchasable with their 
original composition unaltered 
Among individual pests the raspberry beetle has 
always been troublesome to raspberry growers and 
has also become a menace to loganberry culture 
Experiments carried out at the Long Ashton station 
show that ıt can be largely controlled by spraying the 
plants with lead arsenate when they are one-third, 
two-thirds, and fully in bloom A from the 
ibility of poisoning trees, the market price of the 
nut in relation to the costs of spraying will be the 
deciding factor for, or against, this method of treat- 
ment. The apple blossom weevil 1s another insect 
dificult to control, and this fact has attracted 
attention at the East Malling Research Station, where 


and 
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1 Report on the Occurrences of Insect Pesis on Crops in 
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Pests in Agriculture. 


the respective values of different methods of repression 
have been tested over the penod rg21-1924 The 
only method that proved of value was the trappin 
of the weevils by means of bands of sacking ti 
around the trunks of the trees The hibernating 
weevils lay up in such matenal, which led to their 
capture in large numbers Among other noteworthy 
measures, the application of hhme-sulphur against 
the ‘‘big-bud" disease of black currants has 

ven promise when apphed at winter strength in 

larch 

The control of vegetable root flies, which 1s occupy- 
ing the attention of Mr K M Smith at Manchester, 
appears to be best achieved by the use of odorous 
substances acting as deterrents, which protect the 
crop by keeping the insects away One of the best 
of these preventives 1s stated to be anthracene oul 
absorbed ın some powder carrier, such as powdered 
chalk. As the result of Lloyd’s work at the Lea 
Valley Experiment Station at Cheshunt, on fumiga- 
tion with tetrachlorethane, fumigants of this type 
have come into prominence in the case of White Fly 
attacks on plants under glass The eer of 
tetrachlorethane 18 more expensive an that of 
hydrocyanic acid pas, but ıt 18 a less poisonous remedy 
{or operatıves to handle and, ın the case of tomatoes, 
it ig no longer necessary to dry off the house pnor to 
treatment ın order to avoid injury 

The British Isles have up to the present suffered 
very little from the attacks of imported agncultural 
pests The factors contributing to this situation are 
not easy to discover, but the absence of extensive 
areas of country devoted to single-crop cultivation, 
together with the practice of crop rotation, afford 
conditions on the whole unfavourable to the establish- 
ment of ımmı t forms `- Furthermore, a vanable 
and, on the whole, inclement climate 18 probably an 
important barmer to most species which are denizens 
of warmer regions. Legislation also serves to keep 
down the number of alien species which reach this 
country. On the other hand, sundry foreign insects 
do succeed in gaining entry and, unless track 1s kept 
of them, ıt 1s possible that one or other kind may 
succeed in gaining a permanent foothold During the 
period covered by e present report several of such 
species are specially mentioned The most important 
of these ıs the Potato Moth (Phthorimaea operculella 
Zell), which has been detected by the Munistry’s 
inspectors ın consignments of potatoes imported from 
Malta and the Canary Isles ince ıt ig an insect with 
considerable power of adaptation to chmatic con- 
ditions, the destruction, or re-exportation, of such con- 
signments ıs a very necessary measure Among other 
interceptions, larvæ of a beetle of the genus Brachy- 
cerus have occurred in consignments of snowdrop 
bulbs from Smyrna ; beans affected by the American 
Bean Beetle { ruchus oblectus Say ) from Minnesota ; 
and peaches from S Africa infested with larve of the 
Mediterranean Fruit Fly (Ceratitis capitata Wied ) 

The outstanding features during the period under 
review were. (1) the damage occasioned by Fruit Fly 
and to a lesser degree by Gout Fly IN 1922, (2) severe 
outbreaks of aphids and caterpillars in orchards ın 
1923, (3) a remarkable absence of most epidemic pests 
in 1924 In each case the phenomenon observed 
appears to be largely fostered by the prevailing 
weather conditions dunng the seasons concerned, but, 
until we are in a position to correlate a larger number 
of years’ observations between weather and fluctua- 
tions of pest epidemics, such conclusions are neces- 
sanly somewhat speculative 

Several indigenous species of insects are, for the first 
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time, recorded as injuring crops in England and Wales 
These include the fly C. hila sepia which did 
considerable damage to wheat in tarts aad ; 
barley and other cereals in Kent were a by the 
small acalypterate fly, Diplotoxa hmbata Meig.; old 
Pee sets in N. Wales were infested by a little-known 

id, Pseudococcus gahant Green; in widely separated 
localities beans suffered from the attacks of several 
species of root flies of the genus Chortophila and, in 





Norfolk, the Dock Saw Fly (Tavonus glabratus) 
occasioned considerable injury to apples. 

‘Mr J. C. F. Fryer, the Director of the Ministry’s 
Pathological Laboratory, has paa a report which 
summarises the activities of his charge ın a concise 
and readable form. The value of documents of this 
character ıs usually not immediate, but it.1s rather 
that they place on permanent record information for 
the use of posterity. A. D. Iyus. 


` 


Recent Star Catalogues. 


A VERY interesting star catalogue has lately been 

published in the joint names of Prof. Frank 
Schlesinger and Ida Barney. It contains 8359 stars 
between N. Decl 50° and 55°, observed by photo- 
graphy at Allegheny Observatory between August 
31, 1915, and July 14, 1916. The number of plates 
ig ninety, their centres all being at Decl. 524°, and the 
Rught msiong increasing by 16 min, or 2-4° of 
great circle. The measured portion of each plate is 
a square 5°x 5°: each star appears on two plates; 
on one to the east of the centre, on the other to the 
west. The two plates are measured ın reversed posi- 
tons in the micrometer, so that all systematic 
“ magnitude-equation ” in R.A. should be elummated. 
The object glass 18 a symmetrical doublet of four 
lenses, of aperture 103 mm., and equivalent focal 
length 1-635 metre, giving e sčale of 126:2” =I mm A 
circular stop ensures ulumination over the plate, 
but reduces the effective aperture to 75-5 mm. Ex- 
posure of 25 muutes 1s found to give strong images 
to well below the ninth magnitude, except in the case 
of some red stars. 

The places given are referred to those of 1070 stars 
in the zone, which were observed (each star twice) 
on the meridian by Prof. R. H. Tucker at Lick 
Observatory from February 1917 to March 1918. 
Ther places for 1917-0 are given as a supplement to 
this catalogue. Their average magnitude is 8-5, the 
same as that of the main catalogue. The latter 1s 
referred to the ig aca of 1875-0, to facilitate com- 
parison with the A G. Catalogue of the same 
zone. This comparison gives determmations of proper 


Explorations 


HE fourteenth and fifteenth reports on the 
Sarawak Museum deal with the years 1915 to 
1924. For most of this time it no curator. 
Major J. C. Moulton left to join bis regiment in 
February 1915, and his successor, Dr. E. Mjoberg, 
did not take office a May 1922 He in tum left in 
December 1924, and was succeeded in February 1925 
by Mr. E. Banks, During his curatorship Dr. 
. Mjoberg devoted his energies mainly to collecting, 
and these two reports give the chief results of his 
expeditions, of which the chief were those to Mt. 
Murud and Mt. Pot 
Mt Murud had never been visited by a white man, 
and its precise position was in fact uncertain. It 
forms the most northern and highest point of the 
Pamabo Range; which here falls down into a deep 
valley, bounded by the east-west mountain range 
Batu Litan. Its height, estimated at 10,000 feet, 
roves to be 7200 feet, with another peak of 7160 feet. 
he mountain 1s built of sandstone, and its slopes are 
exceedingly rough, full of caves, holes, and crevices, 
and covered with enormous boulders. The natural 
difficulties of travel were not lessened by the difficulty 
of obtaining carriers, owing to the prevalence of an 
epidemic, and by the inability of the Dyaks to stand 
the climate of the heights Mjöberg slept for six 
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moton of all the stars They are printed to the third 
decimal of 1”, the probable error of each being about 
oors”. 

On plotting the ‘‘ crude ” proper motions in R A. 
for the separate magnitudes and the separate hours 
of R.A. they form sine-curves the amplitudes of 
which steadily diminish for the fainter stars owing to 
greater distance, and the median lines of which get 
steadily lower. The latter result is due io “ mag- 
mtude-equation’”’ in the Harvard A.G. Catalogue. 
The values found for the latter increase from 0-039 8. 
for magnitude 6-4 to ae s. for magnitude 9-7; these 
are applied in forming the pmnted proper motions. 

It 1s welcome news that the zone from Decl. 2° south 
to 2° north, photographed about 1916, will pend be 
published, and that Prof. Schlesinger contemplates 
the production of similar catalogues for all the A.G. 
zones, 

Volumes 1 and 2 of the Sydney Astrographic 
Catalogue have lately come to hand. ey cover Decl 
51° to 53° south, and R.A. ob to 64 and 68 to 128 
respectively. Vol. 3 appeared earlier. It wil need 
fifty-two volumes to cover the entire Sydney zone, 
which extends from 51° to 65° south he X, Y 
co-ordinates are printed to the third deamal of a 
reseau interval; the magnitudes are indicated by 
letters or numbers on two arbi scales, further 
information is needed to reduce these to the ordinary 
ara There are 280 stars on a aE calage page 
(but there are many gaps). Vol. r 25 pages ; 
vol. 2 (the galactic latitude of which is‘lower) 85 
pages. r 


in Borneo. - 


mights alone on the top mdge, making a proper bio- 
logical survey. He describes it as ‘a serange looking 
alpıne region, with scanty low bushes of leathery 
appearance, covered with the yellow blossoms of a 
little epiphytic orchid. Here and there patches of 
smaller pine trees were seen. Bnght scarlet or white 
flowers of the rhododendron and similar plant types 
wefe met with everywhere. Gigantic pitcher-plants 
(Nepenthes) of strange shape and countless varieties 
of utiful, flowermg orchids, formed the more 
striking types of plant hfe. Only a single httle 

ellow-breasted bird broke the silence of this unknown 
AEE EEEIEE before seen by human eye ” 

The pitcher-plants just mentioned were responsible 
for the abundance of a very small frog In the 
absence of pools, these frogs lay their eggs ın the 
pitchers, and beimg thus dependent on a minimum 
of water for passing through their larval stages, they 
cannot grow er than one’s thumb-nail 

Strong lanterns of 250 candle-power were kept 
alight ht on the summit and attracted many 
curious mo and other insects. On the highest 
peak fresh tracks of the wild pig, Sus barbatus, were 
observed. 

Descending to the 


lains of the Kalabit country, 
and along the Baram 


ver, which was found to have 
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its source on Mt. Murad, Dr. Mjoberg found that the 
“natives of the main platedu had snared for him no 
less than ten complete specamens of the long-sought 
Bornean badger. - 
Of the other expeditions undertaken by Dr. 


Mijoberg, we need mention only that to Mt. Poi, where | 


he thoroughly surveyed the ion above 3500 feet, 
the highest peak i 5600 eet. Here, at heights 
between 3000 and 3500 feet, were found specimens of 
the primitive arthropod Peripatus, previously un- 
known rom Borneo. They are comparatively flat 
and large, and may ee a new species or one 
of the forms previously known from the Malay 
Pete large coll Dr. Mjoberg 

e large collections made . Mjo were 
Beal by hım to such a a he could 
find to undertake the work of determination, but 


specialists are still uired for very many Ep 
rany among da, Hymenoptera, Neurop- 
Pseudoneuroptera. a Z 


tera, an 





University and Educational Intelligence. | 


BIRMINGHAM.—-The oag appointments have 
been made: Dr. Wiliam H. Wynn, Physician to the 
General Hospital, Brmingham, to be joint professor 
of medicine in succession to the late a Je We 
Russell; Mr. L. G. A. Sims to be lecturer ın electrical 
engineering “in succession to Dr. Randall, -who has 
been appointed to a chair at Johannesburg. 

The title of emeritus professor 1s to be conferred 


on Sir John Cadman, lately professor‘ of mining, on 
his ing his apona as honorary professor 
and adviser to the Mining Department. 


ifts have been received: A legacy 
of yoo}. from the late Prof J. W. Russell; a scholar- 
ship of 6o/. per annum from the Bntsh Burmah 
Petroleum Co. for students in the Oul Engineering 
and Refining Department; valuable models from the 
Mining Association of Great Britain; and a special 
Vapun ee for the Fuel Treatment Labora: 

of the g Department from Messrs. W. and T. 


Avery. 


CamBRipGE —The council of the senate has brought 
forward amendments to the general regulations for 
prizes and medals, ıt 1s proposed that in future, 
students shall not be tted to use the same 
research work for obtaining a reséarch degree and a 
university pnze or medal. AS matters stand, the 
student who has graduated at Cambridge js at a 
disadvantage when competing with a research student 
coming from another university ; the former has to 
do three or four years’ work before he begins -his 
research, whilst the latter begins on armval. The 
* regulations for most prizes ordain that candidates must 
not be of more than a certain number of terms’ 


standing. 


OxForp.—On February 2, Convocation confirmed 
a decree authorising a al allowance of 200/. a 
year, ın addition to his ordinary stipend, to each 
professor being the head of a scientific department. 
Active preparations are going on for the forth- 
coming visit of the Bntish tion to Oxford on 
August 4eI1. 
ere will bean election at Keble College, on March 
rs, to natural science scholarships, one on the Gibbs 
Foundation and one on the Field-Marshal Gomm 
Foundation, of the value of 80%, per annum. Thissum 
is angmented by the College in the case of the former 
to rool. per annum. Candidates will be eligible for 
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these scholarships who have not exceeded the age 
of twenty years on March-15. Inquiries should be 
ad | to Mr. G. D. Parkes, stile College. Intend- 
ing candidates are requested to communicate their 
names and subjects on or before Saturday, February 24. 





Tue Committee of Award of the Commonwealth 
Fund Fellowships announces that applications must 
redch the Secretary, 50 Russell Square, on or before 
February 20. The fellowships will normally- be 
tenable at añ approved American university for two ` 
years. They are open to ns of British birth 
domiciled in England, Scotland, Wales, and Ireland | 
who are graduates of recognised universities, are 
unmarried, and not more than thirty years of age.: 
Women as well as men may apply. Provision 
amounting approximately to 6ool. per annum will be 
made for the total nditure involved dunng the 
tenure of a fellowship. 7 


In our issue of January 30, p- 178, reference was 


made to the lack of supper which 13 ne gee the 


development of the perial -College, of Tropical 
Agriculture, Trinidad. It is gratifying to learn from 
the reply given to a question asked in the House of 
Commons on February 8 that ıt has been decided to 
make a capital contribution of 15,000}. towards the 
cost of the erection of a hostel, a- contribution of 
3000!. towards the general expenses of the College in 
1926-27, and, 1f absolutely n , certain further 
contributions in the three following years. 


A THERESA Seessel Research Fellowship, for the 
promotion of o research in biological studies, 
18 offered by Yale University. The value 1s 1500 
dollars, and preference will be given to candidates 
who have already obtained their doctorate,-and have 
demonstrated by their work fitmess to on suc- 
cessiully oei research of a high order ‘The holder 
must reside in New Haven d the college year, 
October to June. Applications should be Taleto 
the Dean of the Graduate School, New Haven, Conn., 
U S.A , before April r next, and should be accompanied ` 
by reprints of scientific publications, letters of 
recommendation, and a statement of the particular 
problem which the candidate expects to investigate 


From Manchester we have received a phlet by 
Mr. Spurley Hey, the Director of Education, entitled 
“ Value for Money ın Education.” The gist of this 
answer to a-call for economy in public expenditure 
on education is that whilst outlay can be stated in 
cash, the returns which the country 1s getting for the 
money spent on education cannot, that fie expenditure 
1s bound to increase still further, and that tax- and | 
rate-payers had better pay up and look cheerful 
instead of criticising what they do not understand 
and cannot check. Manchester “ busnes men” 
erpe to have made unreasonable demands of the 

emén 


tary schools: a “ sheer of arithmetical 
calculation ” or“ intimate knowledge of the geography 


of parts of the world with which their business 1s 
connected,” or knowledge of foreign ages or 
shorthand or typewriting. Critiasm on such 
demands deserves the censure which Mr. Hey ad- 
ministers, but the phlet throws little light on 
such questions as: t, precisely, are the returns, 
admittedly not estimable in cash which the ad- 
ministrators of education in Manchester aim at? 
Is the adjustment of means to ends demonstrably 
appropriate? And what evidence is there that the 
returns armed at are, in fact, being produced ? 
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Contemporary Birthdays. 


February 11, 1847. Dr. Thomas Alva Edison 

February 11, 1868. Prof. R J Durley, M.Inst.C.E. 

February 12, 1872. Prof. A J. Ewart, F.R S. 

February 13,1843. Sir Thomas H.Holdich, K.C M.G. 

February 15, 1861. Prof. A. N. Whitehead, F R S 

February 16, 1848. Prof. Hugo De Vnes, For. 
Mem RS 





Dr. Tuomas A Epison was born at Milan, Erie 
Co, Ohio He began life with scant educational 
advantages, and these, such as they were, came 
mainly from bis mother’s lessons (she was of Scotch 
Boe and his own omnivorous reading. Early 
in life he learnt telegraphy, and commenced experi- 
menting ın that aan and ın chemistry and 
electrical science. e invented the quadruplex and 
sextuplex bgp falar systems of ‘transmission, the 
incandescent electric lamp, the phonograph, and a 
host of devices and apphances which have uses in 
the daily life of the ples of all countries. He isa 
Commander of the Legion of Honour. During the 
whole of the War he was engaged ın work for 
the United States Government, 


Prof. R J. DurLEY occupied the chair of mechanical 
engineering; McGill University, Montreal, 1901-12 
He is now a consulting engineer in that city, and 
secretary of the Engineering Institute of Canada, 
Montreal. Educated at ord Modern School, he 
studied at University College, Bristol, and afterwards 
at University College, ndon. Apprenticed to 
Earle’s Shipbuilding and Engineering , Hull, he 


afterwards e lecturer ın mechanical engineering 
at the Munici Technical School, Hull eis the 
author of “ ematics of Machines” (1908) and of 


many technical papers. 

Prof A J. Ewart, of the University of Melbourne, 
who occupies there the chair of botany and plant 
physiology, 18 a Liverpool man, and was sometime 
a demonstrator of botany in the university of that 
city before he graduated at Oxford. Formerly he 
was well known ın various centres in Birmingham as 
a lecturer and research worker in botanical subjects. 


Sir Tuomas H. Howpicsx, traveller and mountaineer, 
was born at Dingley, Hampshire. Hoe was educated 
at Godolphin Grammar School and Woolwich 
Academy, joining the Royal Engineers in 1862 An 
epitome of much of his career was reflected in 1887 
by the award of the Royal Geographical Society’s 
Founders Medal, allotted in consideraton of services 
rendered ın g out surveys in Afghanistan, 
also (1884-86) with the Russo-Afghan undary 
Commussion, when he conducted o tions over an 
area of 100,000 square mules e was the first 
Englshman to ascend the Paghmdn Range, which 
lies between Kabul and the passes of the Hindu- 
Kush. Sir Thomas has consistently upheld the great 
traditions of the corps of Royal Engineers. 


Prof. A N. WHITEHEAD was educated at Sherborne 
School and Trmity College, Cambridge. Formerly 

rofessor of applied mathematics at the Impenal 
College of Science, South n he took up in 
1924 the post of professor of philosophy at Harvard 
University, US A. He was jomt author, with the 
Hon. Bertrand Russell, of that work of fundamental 
issues, “ Poncipia Mathematica.” 

Prof. Huco Dz Vrs, emeritus professor of 
botany in the University of Amsterdam, was born 
at,;Haarlem. He w a foreign member of the Royal 
Eine Mere the Lannean Society, and Darwin 
med of the former. 
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Societies and Academies. 
LONDON. 


Royal Society, February 4.—W. A. Bone and R. 
Quarendon: Researches on the area 7 of coal 
Pt iv. The “ residues’ obtamed after the extrac- 
tion of coals with benzene under high pressure can 
be easily oxidised Lt Aas solutions of potassium 
permanganate, yiel ‘Se complex mixture of ben- 
zenoid carboxylic acids amounting to between 25 
and 40 per cent. of the weight of the “ coal-residue ` 
treated. These acids include 1, 2, 3, 4 benzene teira- 
carboxylic acid and-mellitic (bensens hexacarboxylsc) 
acid —G M B. Dobson and D N. Harrison :: Measure- 
ments of the amount of ozone in the earth’s atmo- 
sphere and its relation to other geophysical conditions. 

easurements of the amount of ozone in the atmo- 
sphere were made almost daily throughout 1925, 
and a few measurements were alse taken dunng the 
autumn of 1924. The average amount 13 about 
0:3 cm, which agrees with former measurements 
A marked connexion is found between the atmo- 
sphenc pressure and amount of ozone, the latter 
being large in cyclonic and small in anti-cyclonic 
conditions. There is a well-marked annual penod 
with a maximum in spring and minimum ın late 
autumn. The probable ‘error of observation is about 
0-005 cm of ozone—C. Chree: Atmosphenc ozone 
and terrestrial magnetism. Using the results of the 
paper above, there appears to be a decided associa- 
tion of etic disturbance and higher values of 
ozone. Owing to the tendency to sequences of high 
ozone figures and of days of magnetic disturbance, 
it 18 difficult to say exactly how synchronous the 
phenomena are. e figures suggest that the high 
ozone figure precedes the crest of magnetic dis- 
turbance —J. S Owens: Condensation of water 
from the air h ae hygroscopic crystals Deliquescence 
of crystals of pure salts depends upon the vapour 
pressure of their saturated solutions, while mixed 
salts, as found in air, behave in a different manner 
from pure salts. It is usually assumed that before 
fog can be formed the air must be saturated, or 
nearly so; but it is demonstrated that all the 
examples of crystals obtainéd from the air would 
become liquid in air very much under-saturated 
Thus the crystals from Algarve (Portugal) collected 
water at 69 per cent. relative humidity at 56° F; 

from the neighbourhood of the mouth of the 

St Lawrence deliquesced at about 77 per cent 
telahve humidity at 56° F. Crystals obtained in 
Bournemouth deliquesced at about 67 per cent 
relative humidity at 62° F , mdicating that it is not 
necessary for air charged with such crystals even to 
be near saturation for a fog of Lquid drops to form — 
T. H. Havelock: Wave resistance. some cases of 
unsymmetrical forms. The type of asymmetry 1s 
suggested by the general effect of fluid fnction in 
uang the wave-generating properties of the rear 
portion of the model. Pairs of models are examined 
in which one model is symmetrical fpre and aft, while 
m the other the rear portion is curved off into more 
of a streamlime form This produces a marked 
decrease in the magnitude of the interference pheno- 
mena.—H. Jeffreys: On the formatiom of water 
waves by wind. On the hypothesis that, in a first 
approximation, water waves may be cpnsidered 
irrotational, viscomty and other faotors tending to 
change the amplitude being small, the conditions 
of growth of waves under the action of wind, even 
when the depth is finite and surface tension 13 allowed 
for, have been investigated. The rate of decay of 
waves, in the absence of wind, is independent of the 
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depth and the surface tension. The eases: waves 
for a wind to raise are always two-dimensional,’ and 
are gravity waves, not ripples The wind velocity 
needed to produce waves is greater in shallow water 
than ın deep water. The longer waves on shallow 
water (less about I cm deep) are, however, so 
, much affected by viscosity that the hypothesis is 
invalid for them; it seems they can m no case be 
formed by wind The waves produced on shallow 
water must therefore be very short, about 2-3 cm. 
say, whch agrees with observation—G. T Morgan, 

W. J. Hickinbottom, and T. V. Barker: Stereo- 

isomeric diaryl-8-y-diamıno-n-butanes The secondary 

diamines of the general type Ar.NH.CH(CH,). 

CH(CH,).NH.Ar contain two’ etric carbon 
” ators, either mirror images of each other or absolutely 
identical. Like tartanc acids these bases should 
exist in an internally compensated meso-form, as 
well as an externally compensated mixture, potentially 
resolvable into optically active modifications The 
most fully investigated series of compounds are those 
containing the p-tolyl residue : . 

CH,.C,H, NH.CH(CH,).CH(CH,).NH.C,H,.CH,, 
and the study ‘of these bases affords a highly satis- 
factory confirmation of the requirements of stereo- 
chemical theory —G. T. Morgan and G. R. Davies: 
Antimonial eg ei of thé cacodyl series . Methyl 
arsenicals were discovered by Louis Claude 
Cadet de Gassicourt in 1760 (Paris, Acad., Ses. M ém. 
Dw. Sav. t. 3, E CAN. imlar experiments on 
organic compounds of antimony led to the prepara- 
tion of tertiary stibine and other derivatives by 
Lowig and Schweizer and by Landolt, but the ant- 
monial analogues of the cacodyl series have so 
far eluded isolation. The th decomposition of 
trimethylstibine dihalides has now been investigated, 
the following reaction, Pat ee generalised when 
X is chlorine, bromine, or iodine . 


(CH,),SbX, =(CH,),SbX +CH,X. 
This process affords the means of proceeding from 
the te to the secondary series of organic anti- 
monuials. . T. Morgan and V. E Yarsley: D- 
methylstbine cyanide, an analogue of cacodyl cyanide. 
When anhydrous eqts are used, cyanogen bromide 
combines readily with “trmethylstibine lved in 
light leum to form trimethylstibine cyano- 


bromide, a white crystallme compound. This 1s’ 


relatively stable, and is only decom tn vacuo at 
hıgh temperatures, when dimetbylstibine cyanide is 
obtained as a colourless e compound, m p. 
113°-114°. This cyanide, the analogue of Bunsen’s 
cacodyl cyanide, fumes on ure to air, with the 
formation of white infusible trimethylstibine oxy- 
cyanide. 


Faraday Society, January 18 —B. B. Banerji: The 
electrode capacity and resistance of electrolytes for 
a wide range of frequencies. The laws of variation 
suggested by Haworth and by Warburg are satisfied 

y through small ranges of frequency; a law is 
pn which holdg throughout the range investigated. 

e hypothesis of double leaky capacities at the 
electrodes has been put forward to-explain this law. 
The existence of the capacities 1s ascnbed, one to 
the double ee and another to the concentratior 
changes brought about by the transport phenomena. 
The thickness of the double layer calculated from 


the value of the’double“layer capacity is of the proper. 


order and consistent with the value found b er 
methods.— J. A. V. Butler, W. E. Hugh, and D. H. 
Hey: A note on the effeet of the electrode matenal on 
oxidation potentials. The mdependence of oxidation 
potentials of the electrode material, when this takes 
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no appreciable part in the cell reaction, is confirmed. 
——R. E. W. Maddison: The electromotive behaviour 
of cupric oxide. (1) The behaviour of the electrode 
Pt/Cu O, CuO, N-NaOH has been re-examined 
Initially, it gives a relatively positive P.D, which - 
gad 7 becomes more negative The initial and 
al P Ð ’s depend on the temperature of preparation 
of the oxide, and on the duration and method of 
heating.—A. Highfield: The colloidal properties of 
ni ulose sols in mixed solvents. Neu cciluiogs 
and its solvents contain both strongly and weakly- 
polar groups Muxed liquids are solvents if they 
contain these two classes of groups balanced in 
suitable poea, and this conclusion holds 
whether the ingredients of the mixtures are solvents 
or not. The relation between the composition of 
solvent or solute and the viscosity of nitrocellulose 


-sols has been investigated, and the results are in 


line with the conclusions reached from solubility 
considerations —E. P. Perman and T. Lovett. (1) 
Vapour pressure of concentrated aqueous solutions 
of urea. These are given at the temperatures 40:02°, 
60-28°, 70:39°, and 80-1° C., and the densities u 
to a concentration corresponding very nearly wi 
saturation are given at the same temperatures. Van 
Babo’s law does not hold for aqueous solutions of 
urea. The results indicate a normal molecular 
weight and no hydration for urea in aqueous solution. 
(2) e heats of dilution of concentrated solutions 
of urea at various temperatures. An original method 
is described by which these can be measured From 
the results obtained it is possible to obtain the heat 
of dilution as defmed by Kirchhoff’s equation, the 
total heat of dilution between any two concentrations, 
and the relation between the t of dilution and 
the concentration. A new method of determining 
solubilities 18 suggested —W. Taylor: A note on 
kinetic activation as a factor in gas reactions. 


CAMBRIDGE. 


Philosophical Society, January 18.—H. F Baker: 
On chains of two-two relations, and the theory of 
elliptic functions —G. C Stewart: The aberrations of 
a symmetrical optical system. The geometrical aber- 
rations are pei ate in detail for the first three 
orders—both for the paramal image plane and also 
for out-of-focus planes. Aberrations of all orders fall 
severally into one or other of two penera types.— 
W. Burnside: On a group of 1440 birational trans- 
formations of four vanables that arises in considering 
the projective equivalence of double sixes —P. L, 
Kapitza: Over-tensions ın a condenser battery during 


asudden discharge. Ifa large condenser battery made 
of Leyden jars ıs discharged through a self- 
induction, the tension across the jars reaches some- 


times very large values, which may break the insulation 
across the Leyden jars. A photograph of the spark in, 
this case shows that the current from the jars goes 
through the main circuit only for a few halt periods. 
Due to the self-induction of the connecting wires, 
oscillations are produced in the battery between the 
Leyden jars, which account for the over-tension.— 
H.S Hirst. Photocatalyms at merc surfaces. A 
mercury surface, radiated by ultra-violet light strong 
in the hne à =2536-7 A U., exerts a catalytic influence 
on the photochemical union of hydrogen with gases 
such as oxygen, ethylene, and carbon monoxide. The 
velocity of reaction 18 to the first order proportional to 
the area of surface . A film of mercunc omde 
on the mercury forms only ın the presence of both 
hydrogen and oxygen. In the comination of 
nitrogen and hydrogen, hydrazine and ammonia have 
been identified, and ın the case of oxygen and hydrogen, 
hydrogen peroxide and water. It ıs suggested the 


` 
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reactions proceed by steps The catalytic efficiency 
of the surface depends on ıts cleanness and 13 cut down 
by poisons —P. Bracelin. The penod of decay of 
Tab and RaC Measurements of the saturation 
currents produced between two parallel plates by a 
source of radium C give a transformation constant of 
{3:514 0:007) x ro“* min ~ forradiumC, corresponding 
to a half value penod of 19-72 +0:04 minutes Similar 
measurements have been made on sources of radium 
active deposit and the decay compared with the values 
calculated by assuming the above period for radium C 
and trying various values for that of radium B. The 
expenmental results indicate a value between 26:7 to 
26-8 minutes 


EDINBURGH. 


Royal Society, January 25 —T J. Jehu and R. M. 
Craig Geolo of the Hebrides Pt ui North 
Uist and Benbeouls The outstanding feature 1s the 
belt of crushed and sheared rocks traceable along the 
eastern side of Benbecula and North Uist, and separ- 
ated by a thrust-plane from the relatively undisturbed 
gneisses forming the western and greater part of the 
area. This forms a continuation of that along the 
eastern side of South Uist It 1s made up of crushed 
gneisses, mylonites, and flinty crush maternal inter- 
mixed, in contrast to the definite zones traceable in 
the case of South Uist The domimant gneisses of the 
western area are acid biotite-gneiss, hornblende- 
biotite-gneiss, hornblende-gneiss, and gametferous 
hornblende-gneiss. Pyroxene and hornblende granu- 
htes often. nch in mets are intrusive into the 
dominant gneisses Bands of pe tite are uent, 
sometimes yielding good graphic granite. Itra- 
basic rocks in bands converted into actinolite schists 
occur éspecially in the isles of Berneray and Pabbay. 
All these types are altered igneous rocks of the 
Archean complex Minor intrusions of Tertiary age 
are much less frequent than in the more southem 
isles The three Maddys, rocky islets at the entrance 
to Loch Maddy, are portions of an olivine-dolente sill. 
Evidences of recent subsistence are afforded by sub- 
marine peat off the coast and by the drowning of 
fresh-water lochs.—T. M Finlay: The Old Red Sand- 
stone of Shetland A new fossil zone occurred a short 
distance below the conglomerate in the south-eastern 
area of the Old Red dstone This has yielded 
three species of fish, Dipterus talenctennest, Macro- 
brachius sp nov., and a new genus Stegotrachelus 
finlayi, a palzoniscid of extreme interest as being the 
earhest of the family known in complete s mens 
from the Devonian, and the first to be recorded from 
the Old Red Sandstone of Europe The genus has 
been described and figured by Smith Woodward and 
White —J. Kaye Charlesworth. (1) The glacial 

ecology of the southern uplands of tland, west of 
Kaa and Upper Clydesdale The lines of ice- 
flow over the region by stnæ, drumlins, and erratics 
has been traced and the position of the 1ce-edge 
ascertained at five successive periods of the retreat by 
the correlation of the morames associated with the 
major glaciers. There is evidence of re-advances in 
connexion with two of these stages. (2) The great 
re-advance kame-moraines of the south of Scotland 
and some later stages of retreat There is an import- 
ant line of re-advance of the ice around the coastal 
areas of north-east Ireland from the mouth of Lough 
Foyle to the head of Belfast Lough, by the Bnde 
Hills of the Isle of Man and the Cumberland coast. 
A later position of the ice- is from St Abb’s 
Head along the northern slo of the Lammermuir 
and Moorfoot Hills, by Muirkirk and to the east of 
New Cumnock, and again at Stranraer and in the 
Rhinns of Galloway. At this stage, corne glaciers 


NO. 2937, VOL. 117] 


lingered in the Lammermuir Hills, the Tweed below 
Broughton was ice-free, and the highland ice was 
confluent over south Ayrshire with the southern 
upland glaciers of (1) The North Ireland moraine 15 
correlated with the Baltic moraine of N Germany, 
the later moraines with the Ra moraines of Scandi- 
navia and the ‘“ post-glacial stages ” of the Alps — 
A. E. M Geddes. Distnbution of electne force in 
high-voltage discharges. An investigation by F. W 
Aston proved that for electric discharges in vacuum 
tubes, the potential across the dark space is*equal to 
that across the tube, with voltages less than 1000 volts. 
It 1s now shown that, with voltages more than 13,750 
volts, only a part of the total voltage 1s confined to 
the dark space, about 0:25 of the excess of the total 
voltage, more than 13,750 being found ın the negative 
glow 
Paris 


Academy of Sciences, December 28 --Charles 
Richet, Gardner, and Goodbody’ The effects of salts of 
zirconium, titanium, and manganese on nutrition 
These metals were administered to dogs as citrates 
mixed with the food. Neither urconium, titanium, 
nor manganese had any toxic effect” Titanium and 
zirconium, especially the latter, appeared to have a 
slightly favourable effect on nutrition. The results 
with manganese were irregular —Léon Guillet The 
tempering of light aluminium-copper alloys containing 
more than Vee cent of copper.—Ch. Depéret and J 
Savornin : e discovery of a fauna of Albian verte- 
brates at Timimoun (Western Sahara) —E. Mathias: 
Contnbution to the study of Bena Mapaees 
The colour. Chemical heterogeneities he theory 
of ball bghtning —G. A Boulenger’ Remarks on the 
importance attached to the mode of insertion of the 
carpels for the classification of the species of the genus 
Rosa —L Cuénot The signification of homochromy 
in some marine animals aston Julia. The seres of 
rational repeated functions —A. Zygmund: The sum- 
maton of tngonometnical series and those of powers 
by typical means —A Bloch Some theorems on 
integral and meromorph functions of a ae 
Gosse. The equation of the deformation of surt —_ 
Cayrel The properties of lead dioxide as a détector 

dioxide, in combination with points of vanous 
metals (magnesium, zinc, tin, aluminium), can be used 
as a detector in wireless telephony.—E Fromy The 
relation between the Wiedemann effect and the Joule 
effect —A. Dauvillier: The biological action of X-rays 
of various wave-lengths. ` A discussion of the correct 
interpretation of some recent measurements of A 
Dognon. It is concluded that the large difference 
found by Dognon in the hiological action was not 
justified by the experiments and that in reality the 
radiations }=0-22 and A=0-7, for equal energy 
absorbed, have the same biological action.—Jean Rey 
The brilhance and luminous flux of carbons of high 
light intensity, for projection of electme hght The 
electric light carbons contain a central core of rare 
earths (salts of cenum or titanium). The ilummating 
wer per square milimetre is véry high, but falls 
short of the figures claimed by the manufacturers 
—Mme. J. S Lattés and Georges Fourmer: The 
absorption of the f-rays by matter--E Darmois. A 
case of mutarotation. Application to the study of 
the saponification of ethyl oxalate by water or dilute 
acids —R de Mallemann: The exlcdcton of Verdet’s 
constant in the molecular theory —René Dubrisay 
Some phenomena of capulary chemistry. Benzene 
solutions of fatty acids tic, oleic, stearic) were 
allowed to run from a burette into water or weak soda 
solutions at different temperatures The vandtions 
in the surface tension were deduced from the size of 
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the drop.—Chaples Grard: The oe of the thermal 
zone of work on the selection of steels for the valves 
of aviation motors. “A study of the properties of 
chrome-silicon steels. A steel of the type carbon 
0'4 per cent, silicon 2-5 per cent, chromium 12 per 
cent. gave the best results on these tests, and a trial 
of this alloy on a 450 H.P. engine gave very satis- 
factory results — Raymond Delaby and Maurice Mane 
Janot: Cyclohexylglycerol--G Georgalas and N 
Liatsikas The new eruption of the Santorin volcano 
(1925). sA detailed account of tbe phenomena 
observed between August 23 and October 13.—P. 
Lasareff: The results of geophysical work in the 
domain of the magnetic ano of Koursk. The 
magnetic ere eg shown to be di 
of iron ores e quantity of iron, calculated as 
metal in this region, is of the order of 2 x 10” tons.— 
Rafael de Buen. The genesis of the Rias.—Henry 
Hubert. The evolution of very extended masses of 
cumulo-nimbus in Western Africa.—P. Allorge: The 
variations of the’ hydrogen ion concentration m some 
ae um peats in the-centre and west of France. 
or the peats examined the pH values were found to 
be va 3'9 and 6-8.——A. Maige: The unilocular 
or‘ plunlocular amylogen reaction of the plasts.— 
André Dauphiné: Experimental demonstration of the 
vascular ratio between the leaf and the root. It was 
shown by G Chauveand in-1921 that the appearance 
of new leaves 1s accompanied by the differentiation of 
new conducting elements in the stem and root. This 
is confirmed by experiments described by the author 
in which lesions resulting in the suppression of certain 
leaves correspond in the root to the absence of 
vascular groups —R Morquer: The biology of Mucs- 
dula mucida —Raymond Hamet: A of medullary 
cribo-vascular formations new for the family of the 
Crassulaceæ. — M. Mascré: The stamınal periplas- 
modium of the Commelinaceæ. —M. Bridel and C. 
Charaux: The biological method of research, in 
lants, on glucosides hydrolysable by rhamnodiastase. 
e ferment rhamnodiastase, extracted from various 
Boe of Rhamnus, causes a partial hydrolysis of 
glucosides, some of the molecules of glucose remaining 
combined together in the form of complex glucides 
(primeverose, rutinose, rhamninose, etc.) esults 
are given of the application of this ferment to various 
plants. H. Colin and A. Grandaire: The chemical 
characters of green’ leaves, yellow leaves, and red 
leaves. Compared with normal green leaves, red 
autumn leaves are richer in sugars and in free o ic 
acids, are less mineralised, and are partially decalcified. 
The yellow leaves are Aaa in sugar, but rich in water 
and mineral salts.—Michel Durand: The influence of 
light on the formation of tannins.—Léon Bertin and 
Fernand Angel. The plankton and planktonic food 
of the es of the Lake of Geneva —Ch Holande: 
The urate cells of acridian Orthoptera and the genesis 
of these urates—Emile F. Terroine and Mile. Anne 
Marie Mendler: The influence of the addition of ter- 
nary food substances to milk on the magnitude of the 
nitrogen retention in the course of growth. The results 
of expenments on“the growth of sucking pigs fed with 
skimmed milk, whole milk, the latter alone or mixed 
with additional fatty or starchy materal. The 
addition of fat or of carbohydrates to the milk caused 
a marked improvement in the proporton of proteid 
retained and utilised by the animal. Whole milk did 
not prove*to be the ideal food.—Mme. L. Randoin and 
Mile. A. Michaux: Glycogen reserves and arterial 
glycemia (effective and proteidic) in the course of 
experimental scurvy —Marce!l Francois, I. Méyerson, 
and Henri Pieron ` The latent time of reactions of 
ullibration to sudden longitudinal accelerations.— 

. Barthélémy : The action of saline and aqueous 
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extracts of eggs of the same es on the spermato- 
zoids of Rana fusca.— P H. Fischer: The influence of 
light and of the renewal of air on the awakening of 
snails (after hibernation). The humidity of the air 
18 not a necessary condition of the awakening of snails 
This is accelerated by light and by rene of air. 
F Viés and A. de Coulon: The payee chen 
properas of certain constituents of serum —-Jivoin 
eorgévitch * The structure of the te of Pletsto- 
‘abe pertplameta.—Raoul Bayeux: Hematolysis and 
topoiasis at very high altrtudes and in ær- 
experimentally rarefied. Breathing rarefied air deter- 
mines a toxic hemolysis the clinical result of which 
19 Mountain sickness It if possible that at medium 
heights (3000 feet) the blood may be punfied by the 
destruction of fragile or unhealthy red corpuscles, 
ARSE them by fresh healthy corpuscles.—Stefan 
Jellinek : Electrical accidents and clal respiration. 
The author insists on the umportance of immediate and 
prolonged artificial respiration in cases of the victims 
of electmc shock.— — d'Arsonval: Remarks on the 
preceding communication. The views of M. Jellinek 
are ın complete agreement with those published by the 
author so far back as 1885. A victim of electric 
shock should be treated like a person apparently 
drowned. As regards the method of artificial respira- 
tion, the best ıs that of Schaefer, possibly combined 
with oxygen inhalation 


Janu 4.—H. Deslandres: Obituary notice 
of Hildebrand Hildebrandsson — A. Cotton and 
R. Descamps’ A photographic spectro-polarimeter 
for the ultra-violet. instrument described | 
is based on the pmnaple that the movement 
of rotation of the analyser produces a displace- 
ment of the image recorded on the sensitised plate.— 
Julien Costantin and Joseph Magrou: Contrmbution 
to the study of the roots of alpine plants and their 
mycorbiza.—C. Camichel, L. Escande, and M. Ricaud: 
The determination of velocities in liquids and the 
pelos of Du Buat. A method of applying the 

itot tube im which, instead of measuring the 
difference of pressure, a Pompen prenre is set 
up by means of a rotatory p. elocities of the 
order of 5 cm. per second can be measured.—E. 
Mathias- Contribution to the study of fulmmatin 
material The black and white globes without ligh 
of theirown A development of a theory of globular 
lightning.—Maurice Gevrey: The resolution of the 
problems at the limits without Green’s functions.— 
— Mandelbrojt: -Some generalisations of theorems 
on series which admit of mterruptions-——E. F 
Collingwood’ A theorem of M. Valiron.—Julius 
Wolff: The iteration, of holomorph functions in a 
region, the values of which belong to that ion — 
R. Chambaud . The internal potential in thick arcular 
arches and the idea of average slipping deduced from 
it—E G Barrillon. Concerning the part of the 
resistance to towing of a float due to the formaton 
of a field of waves.—V. Bjerknes: The temperature 
of sunspots.—Th. Vautler: The pro tion of short 
sound waves and of low pressure.—F. Holweck : The 
critical potential K of neon This was found to be 
862 volts—Jean Thibaud: The determination in 
absolute measure of the wave-lengths of X-rays by 
means of a reflection grating traced on glass. The 

py of the X-rays is based on the diffraction ` 
of these radiations in media which act 
as gratings, of which constant, the reticular 
distance d, can be calculated from certain, hypotheses 
due to ies eae author descnbes experiments 
with a glasa di ion grating ruled with zoo lines 
to the millimetre and gives a roduction of one of 
the spectra obtained e wave-length for the copper 
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line Ka was thus found to be 1-540 A.U., ın good 
agreement with the 1-538 A.U. given by the crystal 
method —Pierre Sève: A spectrograph with a non- 
inchned plate-—P Mondam Monval: The thermal 
properties of viscous sulphur. The experimental 
results are summarised in a diagram in which the 
quantities of heat given out on cooling are plotted 
against the temperatures to which the sulphur has 
been heated. © curve 18 discontinuous, with four 
branches corresponding to orthorhombic, mono- 
chnic, liquid, and viscous sulphur The transforma- 
tion of liquid sulphur into yiscous sulphur at 160° C. 
18 accompanied by an absorption of 2:8 calories per 
gram.—-F .Taradolre: The rapid oxidation of drying 
oila and antioxy ens.—L. Bert and P. Ch. Dorier. 
A complete esis of thymol starting from 180- 
propyl Fdeohel, A diagram ıs given of the fifteen 
8 in this synthesis, together wrth the yield of 
bs successive operation —G. Hugel: Heterocyclic 
combinations containing pentavaleht iodine or brom- 
ine.—Orekhoff and Tiffeneau: The ition of 
trisubstituted Ae uses des into disubstituted ketones 
Details of trans Soi ons of the type RRR’ . C. CHO> 
RR.CH CO.R’—Joseph Péneau: The presence of 
Clymenia and the extension of the upper Devonian in 
the south-east of the Armorican massif.—E. A. 
Martel. The Bertarelli abyss (Istria), 430 metres deep. 
—Const A. Kténas: The enclosures and ashes’ of 
Fouqué Kameni —R. Bureau: The prediction of the 
weather and the daily vanation of atmospherics — 
P. Lavialle: The dove pares of the anther and pollen 
in Knauha arvensis erre Dangeard: The flora of 
the peridineans of the western Channel.—G. Nicolas: 
A new and certain example of parasitism in 
{Marchantia polymorpha).—Louss Daniel: T a pia of 
the property of second flowering in plants.— 
Jacques Pellegrin. The biology of the omble trout of 

ddle Atlas (Salmo Pallarys).—André Migot and 
Adolf Portmann: Chondranthus denudatum, a new 
species from the Mediterranean.—Auguste Lumière 
and Henri Couturier : The toxicity of serum put in 
contact with starch. Serum from the guimea-pig, 
digested with rice starch at 37° C. and centrifuged, 
causes death by anaphylactic shock when injected 
into an animal of the same species. It was found, 
however, that the symptoms were attenuated when 
the centrifugation was prolonged for half-an- hour, 
and if the serum is centrifuged (tangential velocity 
96 metres per second) for 50 minutes, the serum be- 
comes completely innocuous. The author points out 
the bearing of these experiments on his theory of 
anaphylaxis, according to which the toxic agent 1s in 
all cases a flocculate more or less visible, which is 
insoluble and acts by its physical properties.—Jean 
Roche: The action of temperature on respiration 
1m vilro of the tissues of homeotherms and peecilo- 
therms.—-Mme. L. Randoin, Miles Asselin and 
Charles: Reproduction, growth, and food equilibrium. 
—Marcél Duval and Marcel Prenant ` The molecular 
concentration of the internal medium of Ascdta 
meniuia., Contrary to what has been observed with 
other marine invertebrates, the blood of this Ascidian 
18 not isotonic with sea water, but 18 sensibly hyper- 
tonic, the difference between the freezing points of 
the two media bemg o°-10. The proportion of 
chlorine in the blood ig higher than that ın the 
surrounding sea water.—J. Abelous and L. C. 
Soula : The cholesterogenic function of the spleen; the 
influence of the internal secretion of the spleen on 
cholesterogenesis in the muscles——Edouard Chatton 
and An Lwoff: The structure and the evolutve 
cycle of the Infusoria of the cast skins of Crustacea 
- —nd their place amongst the Fosttingeriidee —Jivoin 
Ggdviteh : The evolutive cycle of Pletstophora 
iplanstea. o 
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Diary of Societies, 


SATURDAY, Fesnvary 18 
Noera or Mxoiasp Leercrore or Mixio awp Mrogamicat Eworweres 


at Neweastle-cpon-Tyns), as 2.90.--P. B Lea: Ha Awdents — 
$ Burns: Windmg Costs : A Pies to the Purchaser of Blectrie Winding 
Plant for Withdrawal of Btipulations which are nob dacive to 
Becnomioal Working.—Papers Open for Further D 200 J. B 
Carson : a Py stem of Mechanieal Coal-mining combined with the 
Ad yetematto Pong nng Go Copom ptal Era Pon 
Prof. E Steh end Dr. J. 
Casings and Fen Inleta. 

ROTAL ox or Great Berra, at 8—fir Walford Devries. The 


Tifad and the Perfeot Fourth (2). Ther Uses from Hucbald to the 
Present Day 

Brrtisn PercuoLoaicaL Soorrry (at Bedfoid College for Women), at 3.— 
Dr. N. H. Megeon: J ente ot Intell co bassd ae ee 

—R, J Bartlett: Indiœkons of a Logan Law in ng. 
Damiro or Tramsvort (North-Bastern Local Section) (at Doraus 

), at 3—D 8. Burn: Notes on Rauwae degen ~atlon. 
or Soortamn (at Heriot-Watt Edmburgh), at 
oe 


8—Dr. J. Parker’ The Adjustment of Ro 
Gemmell : 1t -~Pa pers 
open for discusmon :—The Hepoit of the ER 


Diuma—D O o Problem of 
talation of Mines; Motes on Oleat in the Soottwh rE ir 
Prof. R. W. Dran; Coal Cutting by Nachinery and Convayers mm 
Beottwh Mines, by G L. Kerr. 
Jomon Gas Amsooratiom (at Rofal this College, 
G w), ab T—à. Phlp: Mumepal Gas Undertak Finance 
and Acoounting. 
MONDAY, Fusnvary 15. i 
RoraL GroanaruicaL Boturry (st Lowther Lodge), at 5 : 
Rorau Bocusry or MEDI: at $,—Prof G. R. Murray, H, Tiley, F. W. 
Brodariok, and others. ae a Faotor m 


Disease, 

Rorar foe or Sunoroxs or Ewotamn, at 5-28, cadp: Cholea) sto- 
arapuy, 

Berrian lwsrrrore OF PHILOSOPHICAL Broprss (st Bedfard College for 
Womens), at 5.80.—Prof. J. Johnstons: Heredity and iDeyriopmont:: 
Theory of the Germ-plasm. 

ELEOTAICAL ASSOCIATION FoR Woo (at 15 Savoy Stroat), at T —W. E. 
Bush end Miss Hodge: Blestsio ao Taht an in the Home 

Imetitorion oF ELEOTRIOAL (Mersey and: North Wales 
wae ) Centre) (at carer Dan "Univernty) at TP. Dunshcath ; 

1 Problems 


wecnsaon on Focal Sepais 
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Qeatrrorion or Ercormican Exoneemns (Teea-Side Bub- Gentre) (at 
Oleseland Technical Institate, Middlesbrough), at 7.16 —O.- 
; Blacklock * Pupu. s 
KSTITUTION OF Avroxwomir Ewoiweres (Scottuh Ceute) (rt Royal 
Technical College, Glasgow), at 7 3) —T. D, Oarpenter : Bi Ovach 
balding Problems 
ARISTOTELIAN Socigry (at Univeraity of London Clab, 21 Gower Btreet), 
at &—R. G. Collingwood : Some l'erp'etien about Time 
Rovar Booirtr or AnI Nae —Dr, G. W. G Kaye’ The Produciiwn and 
Moasarement of, High Vaona (Cantor Lectures) (1) x 
NenicaL Bocirty or Loxvow, at 9 —Di. E. nbhar Burzard. The 
Principios of Treatment in Relation to Diseases of the Nervous Systom 
(Letteomman La otura) (1), 
OsrmicaL Junosray Cru» 


TUESDAY, Feanvany 10. 


Rora MLpioo-ParonoLnGioaL Association (eL 1Ps Taristook Rquare), 
at 21.30 —Dr, Imbel Robertson: Blood and Vascular Conditious in 
Paychowes 

RoraL AatnaoroLoaoaL [eerrrura (Edinbargh and tho Lothuns 
Branch) (at Bynod Hell, Edinburgh), at 6 —Rey. E. M. K. Hat: Life 
and Legend in the Kew Hebextos 

Rora Hoorety or Menrcie (Thorapentaes and Pharmaoolcgy Sections) 
Laboratory Mosting) (tt Guy's Hospital), at 6 —Prof 0.8 Gibson: A 

ow Baos of Arsenicel Oonipounds.—Prof. O.B Gibson and Prof A. L. 
Gibson Demonstration of New Oryoscopo Apparitus —Dr B P. 
Poulton: A Method of sdumusteang Or gen-without Wasto —Dr N 
Mutch’ Differential Adsorption of Dyes by Kaolin and ålunnnoium 
Hydrovida, 

RoraL Ixmurroriom or Crear Berran, at 513. — Prof. J. Bareroft: 
The (1) Introdustory, 

Rorau Sratistican Soorery (at Royal Somety of Arts), at 5 15—H. O. 
Boott : The Rignano Bebame in it4 Administrare A ts. 

BRITI Iwarrrure oF PHILOSOPNICAL Stopies (at ford College for 
Women), at 680 —Prof L J. Russell: Matter, Life and Mind. 

Rota, Puorcarnarnio Bocierr or Qneat Bartram, at 1—W. Day 
end othors; Dcusenon on Clams to Moton Piotare Invention. 

SrarrorpsHian [row awy STEEL lwarrrure (at Dudley), at 7.—Dissussion 
on Iron #, Bteel, 

Imstrrotiox oy BiLeoraicaL Ewainmers (North-Western Cantre) (jointl 
with Institntion of Post Office Electaical Mogineers) (at Milton Hall, 
Deansgate, Manchester), at 7 30. — E. H. ughnessy. Wireless 
(Lectie) 

ROTAL ANTTIROPOLOOIOAL INsTITUTO, at 8.15 —A. M Hocart: The Poner 
of Miracles 

Barnsa besritores or PrivosornicaL Srupira (at Royal Somaty of Arts), 
at 816.—Sir Frederick Lugard, Hon. H A Wyndham, and Dr WN. 
Ginaberg Distussion on The Problem of Ooclour in relation to the Idea 
of Equalny 


WEDNESDAY, Freauanr 17 es 


{oarrrure or Hyoienc, at 8.90,—Dr, Risien Rusesll: The Prerention of 

- Nerrons Affections in the Young. ` 

Roya OoLLEOT or Bororows or EaoLawD, ab 5 —Dr A. Pinoy: The 
Importzuoo of Hematology in 8u x 

BRITEA ixerrrurs OF PHILOSOPHICAL rs (et Unniernty of London 
Olub), at 6 80 —Dlon. Bertrand Rowell: Pbysios and Psychology. 

lawmirotTiow or O1vit Bxcoreees (Bindents’ Moeting), af 0 — D. 8. 
Matheson : Subeqaeous Tunnelling ın Oompreseed Air, with Referenoe 
to Barking Power-Scation Cable Tunnel under the River Themes 

Iestrrotion OF Bitcra:ca. Exotxerns (South Birdland Cantre) (at 
Birmingham Untveruty), at 7,—H Parodi: The Electrification of the 
Pans Orleans Railwey, 

Assocrariow oF Niwora Ecworricau Kwoureers (at Royal Technical 
College, Glasgow), at 7.—A. Drron: Electmfloation of the Hodbarrow 
Iron Ore Mines 

RoraL MrreoroLomaaL Socwry, ab 7.80.—Dr. T H. Somervell: On 
Tomperataia at High Altitudes, Meteorological Observations of the 
Mount Bveiest Axpedition, 19%4.—Dr. Vaughan Cornul : Observations 
of Wind Ware and Swell on the North Atlantic Ocean.—Commdr. 
L G. Garbett Admiral Sir Frances Beaufort and the Beaufort Scales 
of Wind and Weather.—Dr. J Bartals: On the Detarmination of 
Minute Peiodica Varations, 

Royal Mionosoorican Sooirry, at 8.—F. Haynes: (a) A Note on a 
Rapid Method of Staining m Weidenbain’s toxslin ; (6) A Note 
on an Improved Mothod of Preparation of Weagerts Elastin Stain. 
Di. À ney: The Principles of Heemato'ogwal Di fferentation.— 
Dr. R B Clay and T, H. Court: The Wilson Microscopes, 

Rova. Soomrt or Awra, at 8. —J. H Taylor The Propagation of 
Electric Waros 

OBA Society rox Cowrravoriva Boers Oowrro, amp Raciar PRO- 
orr (at Bawex Hall, Meor Street), at &—R. B. Kerr’ What Malthus 
said and what Malthomenism 1 To-day (Lecture). 

Imarirote or Cuawisray Bectioa). 

Bootetr or Grass Teonforooy (at Sheffield) 


THURSDAY, Penacany 18. 


Rova. Socterr, at"430.—Prof. A. Fowler: The Spectrum of Toused 
Oxygen (O 11) —Prof. W. A Boneand F R Weston’ Mew Eipenments 
u the Combustion of Well-dmed Carbon Monouds Oxygen 

rntures, Part 1 -~Prof. W A. Bone, R. P, Fraser, and D M Newitt. 
New Ex paiments upon the Oombastion of Well-doed Carbon Monoxds 
and Osy Mat Part If —O & Bents: Quartet Terms iv the 
Aro § of par.—Te de read ta tile only :—J. H. Bnnkworth . 
The Ratios of the Speaific Heats of Nitrogen at Aumosphens Pressure 
nnd at Tamper tures between 10° O and -188° C —W. R. Dean: The 
Elutio Stability of e Corrugated Plate.—E. Newbery: The Controlling 
Factors of Tiaasfor Rewstance, 

Lmyweax Socrerr or Loxpow, at 5.—Prof. F. O. Bower: A Scheme of 
Phylet+ Grouping of Ferns. 

Rova. Iwermocriow or Gamar Barrar, at ò 15.—Dr. J. L. Nyres: Who 
were the Greeha? (3). 
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Barirsa (xeTiTuTR oF PHILOSOPHICAL prones (it Royal Anthropological 
Instituto), ab 5 80 —EL J, Lashi: The Idea ofa Plualunic State 

ImsTrTUTiow oF ELECTRICAL Ewana (jointly with the British Bection 
of the Finch Bouisty of Oivil Kngineera), at 6.—H. Parodi: The 
Blectnfleation of the Pars-Orieans luulway. 

IwatiroTion or StraucronaL Esouwesns (Yorkshire Branch) (at Great 
Northern Hotel, Leeds), ab 630.—Piof J Hosband: Transreree 
Bracing of Bridges, 

IxetrroTs or Oncutray (Edinburgh and Rast of Bootland Becton) 
Gountly mth Somety of Ohemieal Industry) (Edin and East of 
bo stlemd Sectron) (ab North Biitwh Station Hotel, Edinburgh), at 7.80. 
—Open Meeting. 

CuEMIGAL Socratr, at 8—3 H. Gardiner: The Ultia-violet Spectrum of 
the Rare Births, Neodymiam, Piaseod) unum, Semaitam, Europiuim, 
Erbium, and Some Others 

RovaL Swicry or TromoaL Mroiou axp Hroiews (at 11 Obardos 
Steet, W ), at &15.—Dr, P. A Buton’ The Depopulation of the New 
Hlebexies and other Melaneman Islands 

Loxpomw OuiwicaL Boociarr (et London Tempernnoe Hospital), at 8 45.— 
Bir Arbuthnot Lane* ls Cry dwation a Fauue? 


E 
FRIDAY, Frenvcanr lP. 


GroLoaroaL Soolrty oF Loxpon, at 3.—Annual General Meeting 

Roar Socicty or Arts (ludin Becuo), at 4 30 — Bir Michael T. 
O'Dwyer. Religions and Races in the Punjab (Sir George Birdwood 
Memonial Lecture) ' 

RoraL Oortrox or Surgcoms or ExoLawn, at &—Dr. A Plney: The 
Importance of Hematology in Surgery. 

Bartiag luerrroie oF PurLosornican Brupixs (at Royal Anthropologies] 
Institute), ot 6 80.—Prof T. H. Pear’ The Nature ot Intellbgence aud 
Intelligenoe Teris, 

InemiToTion or MumiotraL arD Couwry Exonmeens (West Midland 
Distrrot) (at Connel! Housa, Birmingham), at 5 80 —H Y “Orerfe:d : 
Ooncrete in Modern Road Construction. 

Boarrr or Onewiaa, Iwovusrryr Avg seep Section) (at Unirermty, 
Liverpool), at 6—Di, A, O, Onmming : Oane aria | 

InatitUriow or MrocHawioat Ewoiweensa (Ann Generel dlesting), at 
6.—E.G Harbert: The Measurement of Outtaog Temperatures. 

Royal Pworograrnio Soarrrr or Garrat Batraix, ob 7.—T. Bell 


Address - i 
Prorowiosoarapmic Bocicry (at 4 Fette: Lane), ab T.—Members 
Krening 
Juxior laenroriow oy Ewotwrens, at 7.30 —B. Reilly: Coal-cutting 
Maéthinary. 


Norrw-Easr Coast Tmerrurrox or Exwoixeens amp BuIraUILDERS 
QGiddleabrough Branch, Graduate Heotion) (at Cleveland Smentufic 
and Technical Insitahon, Mxidlesbrougb), ab 730—P. G. Comn- 
Electnoity applied to the Motor Car, 

Rova. berrruTiox Sr Great Barras, ab 9.—Hon, J. W, Fortoscue : 
George LIL. in his Papers. 

Soort or Curmcal Leovsrry (oath Wales pected) eo Technical 
College, Swanses).—B. A. Tyler: Same Notes on Pure Chemicals. 


SATURDAY, FrsroarY N. 

Barsu Percno.oaiaa, Souxry (Industral Boction) (at National 
Institute of Indastrml Paychology, 86 High Holborn), at 11 80.— 
Prot Peer: What us meant by Sinill in Indust y. 

floral laarrrmuoe or Gamat Berraiw, ab 8 — Dr. G. Meodonald: 
Roman Biitein (1), 

Griamet Wara FrcuLowsmir (at ô Queen Bquare, W.O) at &—G. 
Avenell: A Glance et Richard Jefferies (Lecture). 

ParsioLogicaL Boorery (at King's College. 


PUBLIC LECTURKS. 


SATURDAY, Feeavany 18, 
Honsimaw Mosxom (Forest Hill), ob 3.80.—-H N., Mulligan: Sea-Shelis 


and thar Makers 
MONDAY, Fusrvany 15 


Koro's CoLLram, at 680.—Dr. F A. P. Areling: The Human Will (6): 
Modern Views—Epertmoental Work. s 

Dyaes' Haru (Dowgate Hill), at 6,—R. Fraser Thomeon: Vat Dyes 
and Boina Recent ralopmenta. 


TUESDAY, Weeavuany 16. 


Kure's OoLiacn, at 6 90.—Mins Hilda D. Oakeley: Philosophy and 
Lustory (3): The Problem of Truth in History. 
Garsnau OOLLEOL, at O. --W. H Wagstaff. Geometry. (Gacceeding 
Lectures on February 17, 18, 19) 
WEDNESDAY, Franvany 17. A 
UxaiveesryY or LIYERroOL, at 5.80 —Rar Frederick Nott: Heredity in 
relation to Mantal Diseases and Mental Seg easel Lecture). 
Umivmnerry Oo..ran, at § 30.-—J, Harntjes : e Friman County, 
and Literature. 
TAURSDAY, Fasrvary 18. 
Loxpox BcHooL or Bcoyouics awn PoumicaL Boaruco, at &—Dr. B. 
Malinowski’ The Auns of Hoolal Anthropology. 
FRIDAY, Fawnvary 19. 
Kopro's Ootirux, at 6 $0 —Prof. R. Ruggles Gates: Vegetation on the 
Amazon. (Bacoeeding Lecture on February T8 ) 
S4TORDAY, Franvany 2, 


Homwimak Museum (Forest Hill), at 8 90 —Gordon V. Olulde: An 
Orets and the Myths of the G s \ 
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a Racial Purification. 


HE need for a radical change in the official 
attitude towards research into the pauses of 
mental disorder has already been advanced] in these 
columns. The problem afforded by the p ce among 
us of a large number of persons suffering from congenital 
defects of varying severity, though allied and gf some 
points inseparable from the problem of lunacy, has 
important differences. The hereditary factor is more 
obvious in cases of congenital mental deficiendy than in 
most of the acquired conditions leading to certification 
under the Lunacy Acts. In 1923, Dr. Henry] Bracken- 
bury, writing in the Eugenics Review, acknowledged that 
“left to itself this sore of society shows noj tendency 
towards cure. On the contrary, it becomes more 
accentuated generation by genération. Feeble-minded 
persons are more fecund than the normal ; they have 
a tendency to mate together, and so to produce offspring 
markedly partaking of the parental ara leaa 
On January 20, 1926, with other signatories to a letter 
to the Times, the same writer said : 
“Tt is an undoubted fact that although the majority 
of cases of mental defect are the result of inheritance, 
the proportion of cases who are the offspring of actually 
defective parents is, in relation to the whole, an 
extremely small one.” - 
It is conceivable that these statements are reconcil- 
able ; but while we have at least one analysis by modern 
statistical methods to fall back upon, it seems only fair 
to adopt it. Only last autumn, the Galton Laboratory 
published conclusions based on statistical facts relating 
to children of British and alien parentage, including 
very dull and mentally defective subjects : 





“For the practical purposes of prognosis [there does 


“not exist in the present material any correlation of the 


slightest consequence between the intelligence of the child 
and its physique, its health, its ts’ am or the 
economic and sanitary conditions of its homt. .. . As 
the result of the investigations published in per, 
and in others from the Galton Laboratory, uimpe, 
as distinct from mere knowledge stands- out as a con- 
genital character. Let us admıt finally that the mind 
of man is for the most part a congenital product, and 
the factors which determine it are racial an familial ; 
we are not dealing with a mutable characterigtic capable 
of being moulded by the doctor, the teacher, the parent 
or the home environment.” 1 





Following upon reports to the Governments of Sweden 
and New Zealand favouring the sterilisation of mental 
defectives, and a vigorously worded plea by My. Harold 
Cox in the Spectator for this method of racial purification 
in Great Britain, cogent arguments in favour of the 
proposal were set forth in the Times for January 18 





1 «Problem of Alien Immugration,'’ by Keri Pearson) ax 
Houl, Annals of Eugemos, vol 1, pt. L Cambodge: Unrvernty Pron. 
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over the signatures of ten distinguished members of the 
medical profession. Claiming a “‘ wide practical know- 
ledge of mental deficiency ” denied to these specialists, 
‘four office-bearers of the Central Association for Mental 
Welfare replied that the preventive effect would be 
slight and the resultant social evil considerable. Of 
the ensuing correspondence little can be said, except 
that it ghawed the conditions to be more favourable to 
argumentation about the problem than to the formation 
of sound opinion. 

One of the duties of local authorities under the 
Mental Deficiency Act 1913 is “ ascertainment.” The 
total number of mental defectives “ ascertained ” up 
to the end of 1924 (England and Wales) was 48,778, for 
whom six Iocal authorities have “ realised the urgency 
of provision [of care] and have acquired estates on 
which to establish colonies.” But ascertainment varies 
in different districts. In Oxford County Borough it is 
4°17 a thousand ; in South Shields County Borough it is 
oto a thousand. Sixty-four local authorities have not 
yet ‘ ascertained ” one in a thousand of their popula- 
tions, partly from inertia or parsimony or official dis- 
couragement, or a knowledge that all available accom- 





modation was full to overflowing. But six local’ 


authorities average 3-28 a thousand. If this incidence 
prevailed for the whole country (and the true average 
as it affects the fitness of the population is not lower, 
but far higher), a number comparable with the total of 
lunatics at present under care would be added to the 
“ ascertained ” mental defectives. There appears to 
be no reason why a segregated mental defective should 
cost less to keep than a segregated lunatic, and there 
are at present 19,376 defectives in institutions similar to 
those provided for lunatics. This much is clear, then, 
that to pursue an adequate policy of segregation would 
involve the addition to the nation’s incapacity bill of a 
sum comparable with the present lunacy administra- 
tion, or about 7,000,000}. a year. 

Setting aside the unpractical suggestion of the Board 
of Control that, since “one of the most serious difficulties 
arises from the fact that patients on licence are naturally 
apt to form friendships with members of the opposite 
sex, . . . we advise that whenever a defective who is 
out on licence appears to be contracting relationshjps 
with the opposite sex, the fact should be reported to the 
Local Autharity concerned with a view to their taking 
such action as they may think is called for .. .,”3 
two proposals remain: (x) Sterilisation, which, in the 
language of the Board, “one or two Local Authorities 
and a judge of the High Court have even suggested ” ; 
and (a) the restriction of immigration. 

The arguments put forward in favour of sterilisation 


2 Eleventh Annnal Report of the Board of Control, p. 79. CEM Seen 
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are its simplicity and its efficacy so far as individual. 
propagation is concerned. In the female, it is now 
customarily performed in the numerous cases where. 
pregnancy is terminated by Caesarean section owing to 
the presence of contracted pelvis. As so performed, ` 
each Fallopian tube is ligatured twice and the tube 
divided between the ligatures. In the male, the 
operation involves no entry into the abdomen and is 
thus of shorter duration, involving only an incision 
through the skin along the line of the vas deferens, 
separation of that tube from the accompanying blood- 
vessels, and its section, as in the female, between 
ligatures. On the whole, there is more rather than less 
to be said in favour of the operation in the female than 
in the male. There is now an extensive surgical 
experience of its good results. In the male, obliteration 
of the vas deferens, where it has occurred accidentally, 
has led to swelling of the testis, and the after-effects of 
ligature on both sides at puberty are not well known. 
But simple modifications of the operation in the male 
can be devised to obviate retention of the secretion. 
from which alone these results can arise. 

Objection to sterilisation is made on several grounds 
the validity of which in most cases it would be very 
difficult to prove. 

(1) That tt does not obviate the necessity for institutional 
treatment, It is clear, from police and other sources, 
that large numbers of defectives not yet ascertained do- 
need care of one kind or another. The following case 
is from an area where “ ascertainment ” was only 0:38 
a thousand. A mentally defective girl of ar years of 
age. She was found to be suffering from venereal. 
disease and to be pregnant. She is described as an 
imbecile suffering from partial paralysis to an extent 
which made it doubtful if she could survive her confine- 
ment. A charge was brought against her brother, a 
boy of seventeen, for having sexual intercourse with his 
sister. The family consisted of father and mother, said 
to be rather abnormal and simple, and a brother said 
to be feeble-minded. The imbecile girl and her feeble- 
minded brother slept in one bed. The judge said: “ It 
is not for me to decide who is responsible for the terrible 
state of affairs which exists in your home. . . . Some- 
body is responsible for it, but I regard you as the 
victim and not the guilty person.”? It is doubtful 
here .whether any local authority would have con- 
sidered segregation necessary for the father and mother ; 
yet sterilisation would have served had it been 
practised. 

Large numbers of cases might receive only relatively 
brief institutional treatment if sterilised in place of 
lifelong segregation, which is the sine qua son of the 
segregationists. 

* Eleveath Annual Report of the Board of Control. 
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(2) That many parents of defectives are not themselves 
defective. From considerable personal acquaintance 
with mental defectives and their relatives, we are most 
suspicious of all evidence which appears to lend any 
support to this contention, notwithstanding the opinion 
of Prof. Jennings (of Johns Hopkins University) that 
“ whatever eugenic measures are attempted, so long as 
biparental inheritance is kept up, the variety, the 
surprises, the perplexities, the melodrama that now 
present themselves among the fruits of the human vine 
will continue.” It is a subject in which all manner of 
circumstances conspire to mislead the inquirer. While 
congenital malformations involving deficiency arise 
frequently and apparently sporadically, they give rise 
in most cases to extreme forms of mental defect and 
are almost wholly incompatible with social (or anti- 
social) behaviour. Such cases do not constitute a 
social problem and must not be confused with the 
degenerate tendencies which do. 

(3) That sterilisation might lead to a false sense of 
security and involve the intenstfication of other evils. 
The irony of this argument lies chiefly in its source— 
those who claim “ practical” knowledge of mental 
deficiency. It supposes an absence of the normal 
powers of self-control, prevision and obedience to social 
convention, and pretends that licence would result 
from the removal of the need for what is absent. 
Or it supposes that advantage would be taken by 
normal] individuals of the sterilisation of imbeciles | 
The argument is scarcely worthy of serious con- 
sideration. 

(4) Popular opposition. Probably, if the truth were 
known, the general public would go much further than 
any Government is likely to ask it to go for years to 
come. 

There remains the alien contribution to racial deteri- 
oration. There appears to be no reason why we should 
not at least adopt the sound advice of Prof. Karl 
Pearson and his collaborator, founded on a basis of 
scientific inquiry foreign to official control: “ Let us 
set a standard for immigrants, say 25 per cent higher 
than the mental and physical averages of the native 
population—and in the present state of our medical, 
physical and psychological anthropometry this is not an 
idle dream—and let us allow none to enter who fails to 
reach this standard.” 

There are many points upon which biologists may 
and do disagree with Prof. Karl Pearson, but it would 
be difficult to think of any one more pre-eminently 
fitted to direct such an investigation as would bring 
order out of the chaos of official facts and fancies 
and equip the nation with sound principles for 
action. Of clear knowledge at present we have next 
to none, 
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Fruit and Fruit Growing. | 
(1) A Handbook of Hardy Fruits more grown 
in Great Britain: Stone and Bush Fruits, Nuts, etc. 


By Edward A. Bunyard. Pp. 258. (Lond n: John 


Murray,1925.) os. 6d. net. 
(2) Systematic Pomology. By U. P. dri (The 
Rural Science Series.) Pp. xvilit+488+44 plates. 


(New York : The Macmillan Co., 1925.) r4s™net. 
(3) The Lorette System of Pring. By Prof. Louis 
Lorette. Translated by W. R. Dykes. Hp. xliv + 
166. (London: Martin Hopkinson and Co., Ltd., 
1925.) 7$. 6d. net. 


(1) HIS book is the second and concluding volume 
of a work designed by the author'to fill the 

place formerly occupied by Dr. Hogg’s “ Fruit Manual.” 
The latter has been generally accepted by pomologists 
as the standard work of reference on varieties of fruit 
grown in Great Britain since it first appearedjsome fifty 
years ago, but nearly forty years have ela since the 
issue of the last edition. During that interval many 
of the most popular and widely grown present-day 
varieties have been raised and introduced and there has 
been, accordingly, an obvious need for either an up-to- 
date edition of the “ Fruit Manual ” or a ndw work of 
a similar character. For the preparation jof such a 
work there-is probably no British pange better 
qualified to undertake the task than Mr. Edward 
Bunyard. 
The work lays no claim to completeness, the author 
stating in his preface to the first volume that he con- 
siders it unwise to include descriptions of varieties 
other than those which are more generally cultivated. 
Some limitation of the sort is necessary in 4 handbook 
of relatively modest size, for the number of varieties of 
the common hardy fruits grown in Great Britain is far 
larger than generally supposed. The element of selec- 
tion of material thus introduced inevitably exposes the 
work to criticism as to the right of place of rhany of the 
sorts described. In the volume under review, which 
treats of all the hardy fruits except the apple and pear, 
a noteworthy omission is the Warwickshire Drooper 
plum, a variety of frequent occurrence in the important 
Evesham, plum-growing area, while other sorts rarely 
met with outside a few nurseries and private gardens 
areincluded. Among strawberries, there is no reference 
to Laxton and Monarch, two kinds of some vogue in 
the earlier years of the present century, or to Ruskin, 
a leading Scotch variety. 
Notwithstanding omissions of this kind, the book is of 
real assistance to the systematic pomologist, for the 
varietal descriptions are generally accurate, concise, 
and mostly the result of first-hand observation, which 
has enabled doubtful identities to be cleared up. In 


i 
+ 1 








` 


260 





the case of cherries and red currants particularly the 
work gains added value and interest from the authoy’s 
own investigations in the systematics of those fruits. 
(2) Prof. Hedrick’s book on systematic pomology 
serves in many respects a similar purpose for the 
student of fruit culture in the United States and Canada. 
The more important and interesting varieties of hardy 
fruits grown in North America are described briefly ; 
their history, when known, stated ; and the author’s 


conclusions on their merits generally given. Included 


in the list of sorts described are several kinds of 
European origin, and it is interesting to compare the 
observations on these growing under North American 
conditions with those on the same varieties under 
English conditions recorded in Bunyard’s handbook. 
A similar remark applies to the varieties of American 
origin included in both works. It is suggestive, of the 
different influence of American and English conditions 
to find the Ribston Pippin apple, now generally dis- 
carded in Great Britain on account of its susceptibility 
to canker, described by Hedrick as a variety producing 
hardy, vigorous, and long-lived trees; at the same time, 
Cox’s Orange Pippin, the leading English dessert apple, 
also like Ribston Pippin a delicate sort, has not been 


considered of sufficient importance in American pomo-- 


logy to merit inclusion. 

As the title indicates, the scope of this work is wider 
than that of the preceding. Systematic pomology, as 
defined by the author, is the study of the kinds of fruits 
and their relationships. He has, accordingly, in a series 
of introductory chapters, given a brief general descrip- 
tion of the structure and arrangements of the various 
organs to enable the student to grasp the principles 
upon which the classification of varieties of the respect- 
ive kinds of fruits is based. The volume is intended 
primarily for classroom work, and largely comprised of 
abbreviated material taken from the authors “ Cyclo- 
pedia of Hardy Fruits ” and the elaborate monographs 
on various fruits which have been prepared by him and 
published by the State of New York. It fills a distinct 
gap in pomological literature and, although concerned 
with American material, should prove of use as well as 
interest to pomologists generally. 

(3) The third volume of the group is a translation of 
the fourth French edition of Prof. Lorette’s book on his 
methods of pruning fruit trees, by the late Mr. W. R. 
Dykes, secretary of the Royal Horticultural Society. 

The volume is mainly a description of a system of 
pruning evolved by the author after many years of 
practicalrials at the School of Agriculture at Wagnon- 
ville, near Douai. The essence of the system is that the 
normal practice of pruning in winter is entirely dis- 
carded in favour of a series of summer treatments 
applied chiefly in June and July. By this means it 
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is claimed that the energies of the tree can be concen- 
trated on fruit production, the formation of unnecessary 
shoot growth being prevented. While at first sight the 
drastic removal of young leafy shoots in the height of 
the summer may appear to reduce rather than improve 
the tree’s chance of accumulating adequate organic 
reserve food materials necessary for blossom and fruit 
formation, it is asserted that the result is the production 
of a large leaf area so situated that it promotes the 
development of fruit buds instead of unwanted exten- 
sive shoots. Suitable manuring is at the same time 
regarded as essential to maintain vitality. 

The author lays stress on the individual details of his 
system, which render it fundamentally distinct from 
the older, generally practised form of summer pruning. 
Special attention is given to the form of the tree and 
the production of an evenly balanced branch system, 
in which the forced growth of “ stipulary ” buds plays 
an important part. The spacing of individual branches 
is another feature of particular concern. The directions 
for treatment given, which refer chiefly to the pear, are 
those which have yielded best results at Wagnonville, 
but minor modifications are considered necessary 
according to soil and climate. This point will be 
appreciated by those who have tried the method in 
some of the rainier districts in Great Britain. 

Some measure of support for the system on scientific 
grounds is forthcoming from recent research on pomo- 
logical physiology. In the original French the exact 
meaning of the author was not clear in places. The 
translator hag allowed himself some latitude with 
advantage, and does well to direct attention to the 
difficulties arising from the want of an accepted nomen- 
lature for the various types of lateral shoots of fruit 
trees. 

The merits of the system have already been much 
debated, but there can-be no doubt of the service which 
the author has rendered to scientific pomology in 
securing attention to the fundamental principles under- 


lying all methods of pruning. 





_Biological Problems. 


La concentration en ions hydrogens de Peau de mer—tis pH : 
méthodes ds mesure; importance octanographique, 
géologique, biologique. Par R. Legendre. (Les pro- 
blémes biologiques.) Pp. vii + 291. (Paris: Les 
Presses universitaires de France, 1925.) 30 francs. 


NDER the above general title a series of mono- 
graphs is being issued by the University Press, 

Paris. Of these the volume under review is the third. 
Dr. R. Legendre, Director of the Laboratory of Com- 
parative Physiology in the Ecole des Hautes Etudes, 
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Paris, is indeed to be congratulated upon the produc- 
tion of his monograph. It is well printed, lucid, con- 
tains a vast amount of detail skilfully woven into a 
consideration of a surprisingly large number of physio- 
logical and geological themes, and 1s, in short, interest- 
ing from cover to cover. It is to be hoped that it will 
have many English readers, for those in search of 
problems for research are given a wide field from which 
to select if they read the book. 

Somewhat more than one-third of the book is 
devoted to a description of the methods of measuring 
hydrogen ion concentration; details necessary for 
practical work are given as well as a theoretical in- 
troduction to the subject—this, moreover, is written 
especmally for the weak brother and is developed from 
a few fundamental principles. Chapters 2-4 deal with 
the alkalmity of sea-water, its changes with depth, 
season, and latitude, its relation to the precipitation of 
calcium carbonate and to the nature of oceanic deposits. 
This portion is of especial interest to the hydrographer 
and the geologist. 

The remaming third of the book is occupied by a 
discussion of the biological problems whiclr are con- 
nected with the hydrogen ion concentration or pH 
value of the sea. They include researches on respira- 
tion, photosynthesis, the mineral constituents of 
marine plants and animals, seasonal changes in the 
plankton, tropisms, composition of intracellular liquids, 
permeability, isoelectric points, ciliary movements, 
and the maturation, fertilisation, parthenogenesis, and 
division of the egg. There is also a brief, but useful, 
appendix on methods of maintaining sea-water in a 
condition fit for marine animals and upon artificial 
sea-water. A notable feature of the book is the large 
number of references given both to early and to the 
most recent work, including many researches carried 
out by Dr. Legendre himself, a fact -which ensures 
that the volume is critical throughout and no mere 
compilation. 

The reviewer would, however, point out that, ‘in 
common with other distinguished physiologists, the 
author writes of the “tension” exerted by aqueous 
vapour and by carbon dioxide, instead of using the 
correct term pressure. As an example of the confusion 
due tq the use of the term “ tension” we may con- 
sider the Clark hydrogen electrode vessel, containing 
hydrogen gas—which exerts a pressure—also water 
vapour and carbon dioxide exerting “ tensions ” The 
total pressure is found by adding the pressure to the 
two “ tensions.” 

A list of errata is issued with the book. In addition 
the following have been noted: ‘P. 112, in ll. 1, 3, and 4 
B means any monovalent base, but in 1. 2 ıt stands for 
the element boron; p. 112, l. 17, for “mai” read 
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“mars”; p. 147, l. 9 from bottom, for “ mai” read 
“ octobre.” 

It may also be remarked that C. B. Lipman’s recent 
paper (Publ. No. 340, Carnegie Inst.) has shown that 
the views formerly put forward, concerning the pre- 
cipitation of calcium carbonate in tropical waters being 
due to denitrifying bacteria, are incorrect. Winkler’s 
method of estimating oxygen is given on p. 189 a3 
involving titration with sodium sulphite, bu thio- 
sulphate is more generally used. The statement on 
p. 275 that artificial sea-water “ne permet jamais 
aucune culture” appears to be rather too vigorous an 
interpretation of Allen’s results, and those of Drum- 
mond and Peach have, moreover, to be considered. 

In conclusion, it may be said that the book augurs 
well for the success of the series, and is heartily recom- 
mended. W.R. G. A. 





Experimental Physics, 

(1) A Laboratory Manual of Experiments in Physics, 
By Prof. Leonard Rose Ingersoll. Pp. ix+aao. 
(New York : McGraw-Hill Book Co., Inc.; London: 
McGraw-Hill Publishing Co., Ltd., 1925.) ' ros. net. 

(2) Heat: an Elementary Text-Book. By Dr. Ivor B. 
Hart. (Bell’s Natural Science Series) Pp. viit+226. 
(London: G. Bell and Sons, Ltd., 1925.) 3s. 6d. 

(3) Practical Physics: for the Use of Students of Natural 
Philosophy. Part 2. (By the Staff of the Depart- 
ment.) Pp.71. (Melbourne: Melbourne University 
Press, 1925.) n.p. 

(4) Individual Work in Science. By Herbert McKay. 
Part 1. Pp. vii+97. Part 2. Pp. vi+97. Part 
3. Pp. viitg7. ıs. 3d. each. Part 4: Teachers 
Book. Pp. vii+95. 3s. 6d. (London: University 
of London Press, Ltd., 1925.) 

(5) An Iniroducdion to Physical Science. By Dr. Ivor 
`B. Hart. Pp. xii+306. (Oxford: Clarendon Press ; 
London: Oxford University Press, 1925.) 4s. net. 


HESE books under notice are mostly concerned 

with instruction in practical physics, although 

their standard varies from that of an honours university 
course to an introductory school course. 

(x) Prof. Ingersoll’s laboratory manual of experi- 
ments in physics embodies the work of the elementary 
class in the University of Wiscongin. The book is 
prefaced by a useful introduction dealing with curve 
plotting, averages, errors, etc., and then proceeds to 
simple exercises with measuring instruments. There 
is little that requires comment in the selgction of 
experiments, seventy-six in all, except*that the section 
devoted to light, which contains only nine experiments, 
seems rather inadequate. 

(2) The author of “ A Student’s Heat” has here 
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reproduced the danais parts of that text-book 
with the view of meeting the requirements of matricula- 
tion students. The book follows orthodox lines and is 


well furnished with examples of a practical character. 


The historical aspect of the subjectis not overlooked,and 
although the book is not intended to assist the student 
in carrying out laboratory exercises, the necessary funda- 
mental experiments are well described and illustrated. 

(3) The third book on our list is a series of about 
fifty experiments forming part of the physics course 
at the University of Melbourne. It ranges from the 
synthesis of periodic curves to the measurement of 
alpha-rays. The experiments are mostly of standard 
type, although some involve the use of apparatus 
(Prestwich fluid gauge, slip gauges, Michell viscometer) 
not commonly found in physical laboratories.. It is a 
useful campilation. 

In (4) we pass to the other end of the scale, the 
three small books included in this set being designed 
to meet the need of school teachers for small mex- 
pensive books from which beginners can work with a 
minimum of supervision. Each book covers a one- 
year course in elementary physics, with forty-eight 
lessons distributed over the various branches of the 
subject. The course is well planned and carefully 
thought out, the experiments are concisely but suffi- 
ciently described, and most of the apparatus required 
is either home-made or easily procured. 

An additional volume for the guidance of the teacher 
contains lists of the apparatus required, and gives 
suggestions for the distribution of the experiments in 
the class. The standard reached, even in the third- 
year course, is very elementary, and with the exception 
of the sections on measurement and mechanics, is 
almost wholly qualitative, but it provides a good 
introduction to the subject. 

(5) The volume which appears at the end of our 
list is an introduction to physical science intended to 
steer a middle course between the Scylla of excessive 
concentration on accurate measurement and the 
Charybdis of snappy description of everyday physics 
divorced from the discipline of practical work. The 
author has certainly succeeded in producing a very 
attractive vollime. The subjects are treated in an 
interesting and practical ‘way, the illustrations are 
numerous and géod, while the paper and type add 
considerably to the pleasure of using the book. The 
main defect is a lack of proportion in the treatment 
of the various branches of the subject. Magnetism, 
static electricity, and current electricity are dismissed 
in 28 pages, containing only two practical exercises, 
both in magnetism. On the other hand, the excellent 
section on hydrostatics extends to 82 pages and con- 
tains more than twenty practical exercises. 
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Our Bookshelf. 


Port Development. By Dr. Roy S. MacElwee. Pp. 
xv+456. (New York: McGraw-Hill Book Co., 
Inc.; London: McGraw-Hill cabling Co., Ltd., 
1925.) 25s. net. ` 

Tas subject of port development may be regarded from 

ints of view: (1) physical, or constructional, 
WS commercial. It is from the latter viewpoint. 
tbat Dr. MacElwee has written the work under notice, 
and in it be considers the various factors which make 
for the prosperity of a port, serve to foster its trade 

and to extend its influence. The Americans haye a 

phrase which expresses their idea of treating the port 

itself as a negotiable instrument: they speak of 

“selling a port,” meaning the disposal of its facilities 

to commercial and shipping customers. As Dr. 

MacElwee truly remarks, “ Terminal facilities alone, 

important as they are, will not make a port a successful 

commercial gateway. > Tt is necessary to impress the 

community with the advantages to be gained 
by use of them, and, in this connexion, prope- 
ganda work. and “ solicitation ” (Anglicé, canvassing) 
are of the greatest importance. 

Dr. MacElwee is already well known in ` port circles 
on both sides of the Atlantic as the author of several 
works including “ Ports and Terminal Facilities,” the 
success of which has led him to amplify his treatment 
of the subject. In the present volume he deals with 
thatsection which comprises governmentadministration, 
traffic and solicitation. The field admits of a wide 
purview and the book consists of four parts. Part I. 
treats of port development as a matter for serious 
consideration, and its value, nationally and locally. 
between various 
typical ports of the world, with an analysis of their 
attractions to shipping. Part ID. deals more par- 
ticularly with details of port competition: -balanced 
cargoes, tonnage markets, rail and water rates, etc., 
together with the costs and services at the respective 
terminals. Part IV. is devoted to the subject of free 
ports, that is, port areas which are exempt from the 
imposition of duties on goods landed for re-export. 

As Commissioner of a thriving American port, with 
a wide personal experience extending to ports in the 
old ard as well as the new, Dr. MacElwee writes 
with a thorough knowledge of his subject. He has 
collected a large amount of information from a number 
of sources, and his book will therefore prove a valuable 
work of reference. B.C. 


The Scent of Flowers and “Leaves: tts Purpose and 
Relation io Man: By F. A. Hampton. Pp. vn+135. 
(London: Dulau and Co., Ltd., 1925.) 6s. net. 

Tus book is in no sense a compilation, but a valuable 

contribution to the small literature of odour. The 

author offers a sound, but non-technical, review of 
theories of odour, and his classification of flower scents 

pears to be the best yet made. It is a revision of 
the suggestions of Kerner von Marilaun, bringing them 
up-to-date. For this, the author's qualifications are 
unique, as he successfully combines data from- many 
fields in which he has experience. Previous classifica- 
tions of odours have been incompletely ones 
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by sponsors experienced in one or two branches of 
science, and, while much remains to be done to 
systematise our knowledge of smell, the present 
classification is very suggestive. Much space is 
devoted to a discussion of the origin and development 
of scent, its function in the plant and elsewhere, and 
to our appreciation of it. The author’s theory of 
human reaction to scents will be more acceptable than 
the crude and somewhat malodorous treatment usually 
accorded by the psychologist to the subject. 

Garden lovers in the study, especially those planning 
a garden, will be greatly indebted to Dr. Hampton for 
the wealth of information on the history of scented 
plants and the arrangement of a scented garden 
Rosa gallsca (the Rose of Provins) is mentioned, but no 
connected history of this early vanety is given. 
Printers’ errors appear to be absent. The repeated 
spelling “ benzine ” and the use of “ benzoloid” are 
unfortunate ; ‘‘ stereoptene ” should be “ stearoptene,” 
and a much fuller index would be valuable. The 
statement that citral is the scent substance of citronella 
requires qualification. . 

The book has a pleasant literary style, and possesses 
personality. On account of the many interests associ- 
ated with floral perfume, “ Flower Scent” is certain to 
make a wide appeal, and needs only to be read to be 
enjoyed. Huc# NIcot. 


Macrophotographie et microphotographte. Par F. Mon- 
pillard. (Encyclopédie scientifique: Bibliothéque 
de photographie.) Pp. x0d+671. (Paris: Gaston 
Doin et Cie, 1925.) 25 francs. 


Taz two branches of the subject are not sharply 
distinguished, but, speaking generally, macrophoto- 
graphy concerns objects that are large enough to be 
seen, with at least some detail, by the naked eye, and 
need only a low magnification, if any, so that they are 
conveniently photographed by a lens of short focal 
length attached directly to the camera. Examples 
given by the author are a group of mounted butterflies 
and physiological dissections and preparations. Micro- 
pho phy is the photography of smaller objects 
with higher magnifications, such that the use of a 
microscope stand is very desirable if not necessary. 
- Many details are common to both methods of work, 
so that there is a distinct advantage in treating them 
together, especially as macrophotography is too often 
neglected in present-day text-books as belonging neither 
to ordinary photography nor (as we prefer to call it) 
photomicrography. 

The author includes the use: of polarised light, 
microspectrography, metallography, instantaneous 
microphotography and microcinematography, photo- 
graphy by means of ultra-violet ght, stereoscopic work, 
microradiography, and stereoradiography. So many 
subjects obviously cannot be treated at great length in 
the space available, but the salient points of modern 
methods are given, and also a good deal of historical 
matter. It would be advantageous if the illustrations 
were of better quality and rather more numerous, and 
we may add that Mr. W. Thorp’s method of making 
grating replicas was not by pressing with an hydraulic 
press thin celluloid upon an original Rowland grating, 
as is stated, but by pouring a solution of celluloid upon 
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the original, and then stnpping and mounting the 
resulting film. The volume should certainly be wel- 
comed by scientific workers. 


The Daubeny Laboratory Register, 1916-1973: with 
Notes on Scientific Researches carried out by Members 
of Magdalen College, Oxford. By R. T. Gunther. 
Vol. 3. Pp. vii+297-532. (Oxford: The Labora- 
tory, Magdalen College, 1924.) xos. 6d. 


TWENTY years ago, Mr. Gunther published tM first 
volume on the origin and history of Daubeny’s principal 
benefactions to Magdalen College, Oxford, and in 1915 
this was followed by a second volume. He now adds 
a third volume on work in the Daubeny laboratory 
from 1916 to 1923, and expresses regret that it is no 
longer possible to use Daubeny’s building for scientific 
research or the housing of his collection. Changed 
conditions ın the University seem to have been regarded 
as justifying the closing of the laboratory in 1923. 

Mr. Gunther refers to his own researches im the 
volcanic region of Naples, which were directly stimulated 
by Daubeny’s work and the collections he left to the 
College. He also gives some account of the recent 
discovery of Pleistocene mammalian remains in the 
College grounds, and publishes photographs of some 
fossil crocodilian vertebra from the Kimmerndge 
Clay of Shotover, which appear to be unique in showing 
stains of the adjacent blood-vessels. 

In addition to the record, the volume includes notes 
onsome of the early naturalists associated with Magdalen 
College, and on others who have undertaken scientific 
research there. It also incorporates much matter of 
historical interest to the College, which Mr. Gunther 
has recovered from the archives while pursuing his 
researches on early science at Oxford. 


The Dynamo: tts Theory, Design, and Manufacture. 
By C. C. Hawkins. Sixth edition, revised through- 
out and largely rewritten. Vol. 3: Alternators. 
Pp. xvii+ 572. (London: Sir Isaac Pitman and 
Sons, Ltd., 1925.) 3os. net. 


In this volume the author discusses the design and 
working of the generators which produce alternating 
current. So many books and papers have recently 
been published on the subject that he finds it necessary 
only to give a rapid résumé of some modern develop- 
ments. He confines himself to the more practical side 
of his subject, and the dynamo designer can at once 
compare his own formule with those given by the 
author. In 1909 Sir Thomas Lyle gave his, theory of 
the alternating current generator to the Physical 
Society of London. Ju by results, however, it 
has proved a little too difficult for the practical de- 
signer and it is not mentioned by the author. To the 
student, however, it would prove interesting and in- 
structive. The chapters on the turbo-alternator and 
the parallel running of alternators have been carefully 
written and should prove helpful to the engineer. The 
author, when discussing armature reaction, adopts 
and strongly advocates the two-reaction method of 
A. Blondel. This phenomenon is barely mentioned in 
the older books. For a full discussion of it a theory 
similar to Lyle’s would have to be devised. We can 
recommend this volume to dynamo designers. 
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; Letters to the Editor. 

[The Editor: does not hold himself responsible Jor 
opimons Aapee by kis correspondents. Neither 
can he undertake lo return, nor to correspond with 
the wurtters of, rejected manuscripts intended for 
this or any other part of NATURE No notice is 
taken of anonymous comneunications.| 


Spinning Electrons and the Structure of Spectra. 


So far as we know, the idea of a quantised spinning 
of the electron was put forward for.the first time by 
A. K. Compton (Journ. Franki. Inst, Aug: 1921, 
p. 145), who pointed out the possible. bearing of this 
idea on the origin of the natural unit of magnetism. 
Without being aware of Compton’s suggestion, we 
have directed attention in a recent note (Natwr- 
wissenschaften, Nov. 20, 1925) to the possibility of 
applying the spinning electron to i git a number 
_ of features of the Nake theory. 

effect, which were ught to light by the work 
especially of van Lohuizen, Sommerfeld, Landé and 
Pauli, and also of the analysis of complex in 
eneral. In this letter we shall try to show how our 
thesis enables us to overcome certain fundamental 
culties which have hitherto hindered the interpre- 
tation of the results arrived at-by those authors: 

To start with, we shall consider the effect of the 
spin on the manifold of stationary states which 
corresponds to motion of an electron round a 
nucleus. On account of its magnetic moment, the 
electron will be acted on by a couple just as if ıt were 
placed at rest in a magnetic field of magnitude equal 


to the vector product of the nuclear electric field and , 


the velocity of the electron relative to the nucleus 
divided by the velocity of light. This couple will cause 
a slow precession of the spin axis, the conservation 
of the angular momentum of the atom being ensured 
by a compensating precession of the orbital plane 
Be the electron. ee of the motion 
uires that, corresponding to statio state 
Pen im atom, ın which the lecion Sh no 
spin, there in general exist a set of states which 
iffer in the orientation of the spin axis relative to the 
orbital plane, the other characteristics of the motion 
remaining unchanged. If the corresponds to a 
one-quantum rotation there be in ‘general two 
such states. Further, the energy difference of these 
states will, as a simple calculation shows, be pro- 
orhonal to the fo wer of the nuclear . 
t will also depend on the quantum numbers which 
define the state of motion of the non-spinning electron 
m a way v 
nected with the rotation of the orbit in 1ts own plane 
anmng from the relativity vanation of the electromec 
mass. Weare indebted to Dr. Hasenberg for a letter 
containing some calculations on the quantitative side 
. of the problem. : 
This reult ests an easential modification of the 
explanation hitherto given of the fine structure of the 
hydrogen-like spectra. As an illustration we may 
consider the enesgy levels ding to electronic 
‘orbits for which the principal quantum number is 
equal to three. ire (Hg. te on the bie side of the 
accom fi ig. 1) corresponds to the results 
to be anid ets Sommerfeld’s theory. The so- 
called azimuthal quantum number $ 1s defined by 
the quagtity of moment of momentum of the electron 
about the nucleus, kA/2r, where A = 1, 2, 3. According 
to the new theory, depicted in the scheme!’ on the nght, 


to th fi hes the writers 
(PAgsica, y 6S, x Ta ground of De opge y S betwoen 
spectral ram soular formal considerations, has 
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similar’ to the energy differences con-: 


this moment of momentum is given by KhA/2x, where 
K=4, }-4. The total angular momentum of the 
atom is Jk/2r, where J=1, 2, 3. 
and J ‘spond to those used by Landé in his 


classification of the Zeeman effects of the optical ° 


„multiplets. The letters S, P, D also relate to the 
analogy with the structure of optical spectra, which we 
copsider. below. The do lines represent the 
position of the en levels to be expected in the 
absence of the spin of the electron. 


exception of the level K =}, which is only displaced. 

In order to account for the 
resultin 
the 1 given by the older theory. Nevertheless, 
the two schemes differ fundamentally. In particular, 


the new theory explains at once the occurrence of 


certain components im, the fine structure of the. 
hydrogen spectrum and of the helium spark spectrum ', 





k old K 
„Ý D$ 
2 

Pa 





nee 
g 2% Fic, 1. a 
which according to the old scheme would correspond 
to transitions where K remains unchanged. Unless 
these transitions could be ascribed to the action of 
electric f in the discharge which would b 
the electronic motion, their occurrence would bé in 
disagreement with the correspondence principle, which 
only allows transitions in which the azimuthal 
quantum number changes by one unit. In the new 


scheme we see that, in the transitions in question, K, 


will actually change by one unit and onl 
Teman un ged. Their occurrence ‘is, 
quite in conformity with the correspondence principle. 


“| wall 


The modification proposed is specially important . 


for explaining the structure of X-ray spectra. These 
spectra differ from the a hie a aliments Spectra ct Fie 
oppta of the ed “screening ” doublets, 
which are ascribed to the interaction of the electrons 
within the atom, effective mainly through reducing 
the effect of the nuclear attraction. In our view, 
these Ge nes aouen correspond to pairs of levels 


which have the same angular -momentum but 
different azimuthal quantum numbers K. nso- 
quently, the orbits penetrate to different distances 


fore,” 


‘ 


The symbols K ' 


As the arrows ın- , 
dicate, this spin now splits each level into two, with the | 


experimental facts, the - 
levels must fall in just the same places as. 
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from the nucleus, so that the of the nuclear 
charge by the other electrons in the atom will have 
different eff This screening effect will, however, 
be the same for a pair of levels which have the same 
K but different /’a and co nd to the same 
orbital ahape. Such: pairs of levels were, on the older 
theory, labelled with values of k differing by one unit, 
and it was quite impoesible to understand why these 
so-called “ relativity ” doublets should appear separ- 
ately from the screening doublets. On our view, the 
doublets in question may more properly be termed 
“spin” doublets, since the sole reason for their 
appearance 18 the difference in orientation of the 
spin axis relative to the orbital plane. It shonld be 
‘emphasised that our interpretation is in complete 
accordance with the correspondence principle as 
a the rules of combination of X-ray 1 S 
assumption of the spinning electron leads to a 
new insight into the remarkable analogy between the 
multi let structure of the optical spectra and the 
stru of X-ray which was emphasised 
especially by Landé and Millikan. While the attempt 
to refer this analogy to a relativity effect common to 
all the structures was most unsatisfactory, it obtains 
an immediate explanation on the hypo is of the 
in electron. If, for example, we consider the spectra 
of the alkaline type, we are led to recognise in the 
well-known doublets regular spin donblets of the 
character described above. In this enables us to 
lain the dependence of the doublet width on the 
effective nuclear charge and the quantum numbers 
describing the orbit, as well as the rules of combination. 

The ae ee the alkaline spectra 1s due to the 
fact that the atom consists of an electron revolving 
round an atomic residue which contains only com- 
pleted electronic groups, which are ia anal 
inert. When we pass to atoms in which several 
electrons revolve round a residue of this kind we 
meet with new features, since we have to take account 
of other directing influences on the spin axis of each 
electron besides the couple due to its own motion in 
the electric field. Not only does this enable us to 
account for the appearance of multiplets of higher com- 
plexity, but it also seems to throw t on the so-called 

‘ branching ” of spectra, which usually accompanies 
the ad of a further electron 4o the atom, and for 
which hitherto no sati explanation has been 
given. In fact, ıt seems that the introduction of the 
concept of the ing electron makes it possible 
throughout to maintain the principle of the successive 
building’ up of atoms utilised by Bohr in his general 
discussion of the relations between and the 
natural gip of the elements. Above all, it may be 

le to account for the important results arrived 
at by Paul, witbout having to assume an unmechani- 
cal “duality ” in the binding of the electrons. 

So far we have not mentioned the Zeeman effect, 
although the introduction of the spinning electron was 
pay suggested by the analysis of anomalous 

effects shown by the components of multiplet 
structures. From the point of view of the nd- 
ence principle, this effect shows that the influence of 
a etic field on the motion of the atom differs 
considerably from that to be if the 
electron had no spin. In fact, from the well-known 
theorem of Larmor we would tho effect 
on any spectral line to be of the sımple Lorentz 
type, quite independently of the character of the 
multiplet structure. Therefore the appearance of the 
anomalous Zeeman effects has hitherto presented very 
grave difficulties. However, these culties dis- 
appear at once when, as assumed, the electron has a 
spin and the ratio between ic moment and 
angular momentum of this spin is different from that 
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nding to the revolution of the electron in an 


arbit e compared with its own size. | On this 


keas fog the'spin axis of an electron not affected 
y o 


b er forces would precess with a frequency 
different from the Larmor rotation. It lis easily 
shown that the resultant motion of the ‘atom for 
magnetic fields of small intensity will be of just the 
revealed by Landé’s analysis. If the field is so 
that its influence on the precession of the spin 
axis 18 comparable with that due to the orbital motion 
in the atom, this motion will be changed |jin.g way 
which directly explains the gradual transformation 
of the multiplet structure for increasing fields known. 
as the Paschen-Back effect. 
It seems possible on these lines to develop a quanti- 


tative theory of the Zeeman effect, if it 18 assumed 
that the ratio between etic moment and angular 
momentum due to the spin is twice the ratio corre- 
sponding to an orbital revolution, At t, how- 


ever, it seems difficult to reconcile this assumption 
with a quantitative analysis of our explanaton of the 
fine structure of levels. In fact it leads,! ın a pre- 

calculation, to widths of the spih doublets 
just twice as large as those required by observation. 
t must be remembered, however, that we are here 
dealing with problems which for their final solution 
require a closer study of quantum mechanics and per- 
haps also of questions concerning the structure of the 
electron. 

In conclusion, we wish to acknowledge our indebted- 
ness to Prof. Niels Bohr for an htening: discussion, 
and for criticisms which helped us disti 
the essential points and the more techni 
the new interpretation. G. E. UHLENBECK. 

S. GOUDSMIT. 

Instituut voor Theoretische Natuurkunde, 

Leyden, December 1925. 


Havine had the ity of ing this inter- 

ing letter by Mr. Goudamit and Mr. Uhlenbeck, Iam 
glad to add a few words which may be ed as an 
addition to my article on atomic theory and mechanics, 
which was published as a supplement toj NATURE of 
December 5, 1925. As sta there, the attempts 
which have been made to account for tala pro es 
to 

us difficulties 





of tho elements by applying the quan 

the nuclear atom have met with serio 

in the finer structure of spectra and the related 
problems. In my artcle expression was given to the 


view that these culties were inherently connected 
with the lmited ibiity of rep ting the 
stationary states of the atom by a m ical model. 


The situation seems, however, to be somewhat altered 
by the introduction of the hypothesis of ‘the spinning 


ectron which, in spite of incompleteness of the 
conclusions that can be derived4trom models, promises 
to be a very welcome supplement to our ie of 
atomic structure. In fact, as Mr. Goudsmit and Mr. 
Uhlenbeck have described in their letter, this h 
thesis throws new light on many of the difficulties 
which have puzzled the workers ın this field during 
the last few years: Indeed, it opens up B very hope- 


ful of our being able to account more exten- 
giv: or the PPT of elements means of 
mechanical models, at least in’ the q tative way 
characteristic of applications of the dence 
principle. This possibility must be the more welcomed 
at the present time, when the t is held out of 
a quantitative treatment of atomic brdblems by the 
new quantum mechanics initiated by|the work of 


Hessenberg, which aims at a precise formulation of 
the correspondence between cages echanics and 
the quantum theory. | N. Bowe. 


Copenhagen, January 1926. | 
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_ Carnot's Cycle and Efficiency of Heat Engines. 


In NATURE of A 29, 1925, there was publishéd 
on p. 326 an of a paper read by Dr. Haldane 
before the Institution of ing Engineers at Cardiff 
on June 16, in which he advances a somewhat unusual 
view as the efficiency of the Carnot cycle. 

A defence of the orthodox view was made by 
Prof. Porter on October 3, p. 497, and Mr. Butler 
on October 24, p. 608. ‘rot’ Porter emonstrates 
quite clearly that for any given temperatures a 
higher efficiency is always obtained with the Carnot 
cycle than with that by Dr. Haldane. 

In reply to his critics Dr. Haldane has since 
published a further paper in which he maintains his 
original view. Since, however, a correct appreciation 
of the thermo-dynamics of the cycle of a heat engine 
underlies all ineering ice, a matter so funda- 
mental should not permit of any misund i 
It is, therefore, desirable to determine at what point 
Dr. Haldane di from the orthodox treatment. 

The effiaency of a heat engine 1s the ratio of the 
heat converted into work to that which is received 
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Fic, 1. Dr. Hakdane’s diagram of Carnot cycle with lower absolute 
temperature 50 per cont. below upper. 


by the engine from the source of the heat. The Carnot 
cycle consists of the following processes : 
Isothermal expdnsion with work done by the working 
fluid on the piston during the reception of heat. 
Adiabatic ion with work done by the working 
finid on the piston at the expense of the intrinsic 


en of the fluid. 

lastieemal compression during which work is done 
by the piston pn the working finid whilst heat is 
Tejected; and adiabatic compression during which 
energy 18 restored to the fluid equal to the work done 
on it by the piston. 
: It 1s only during one of these moren namely, 
- isothermal e on, that the working fuid receives 
heat from the outside source. 
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Now Dr. Haldane in his second paper considers 
‘the case of a Carnot cycle for a perfect gas with the 
absolute temperature of the source .double the 
absolute temperature at which heat is rejected, and 
the efficiency therefore, by the usual theory, 50 per 
cent. Hé reasons as follows: j 

“The work W done .by the air duri 


expansion 
is represented by the area BCDGF [see Fig. I repro- 
duced from Dr. Haldane’s second paper]. The work 


w done on the air during com So a a a 

the somewhat smaller area BADGF. e net wor 

W -w done in the cycle is represented by ABCD, 

hence the ae according to the contention of 

my-paper (W - w)/W, and we can see at once that this 
‘is very small and far below ṣo per cent.” 

It is clear, therefore, t Dr. Haldane B led 
to a wrong determination of the efficiency of the 
cycle, because he adopts an unusual valuaton 
for the amount of heat received, which he takes 
to be equal in equivalent units to the total work 
done during expansion, whereas the heat actually 
received by the working fluid from the source of heat 
1s only that which is absorbed during isothermal 
expansion, and in the case of a perfect gas 1s equal 
to the work done during that only. It 1s 
not surprising, therefore, that he arrives at too low 
a value for,the efficiency of the Carnot cycle. 

‘ From a careful of Dr. Haldane’s papers, 
he appears to contend that the heat received the 
working fluid during the process of isoth ex- 
pansion is not the total amount, recerved. There 
must, he argues, be added the heat equivalent of the 
work done against the fluid during adiabatic com- 

ion in order to-arrive at the total heat which 

© fluid recelves. 

Since, however, this work of compression is deducted 
from the work done’ during expansion in order to 
arrive at the net work of the engine, it will be seen 
that it is obtained from the engine itself, and should 
not be charged against what the engine receives from 
the source of heat. By so charging it, Dr. Haldane 
really debits the cycle with this part of the negative 
work twice over; he uses it to reduce the net work 
done as in the orthodox treatment, and he also uses 
it to increase his value for the total heat received. 

. ` STANLEY S. Coox. 
The Parsons Marine Steam Turbine Co., Ltd., 
Turbinia Works, Wallsend-on-Tyne, 
January 25. 





. REFERRING to Dr. Haldane’s recent paper on “The 
Maximum Efficiency of Heat Engines,”’ an abstract 
of which a in NATURE of August 29, 1925, it 
was diffi when reading the paper to the 
precise basis upon which the majority of Dr. Bedana 
reasoning rests. Some light was thrown on this 
obscurity, however, by Dr. Haldane’s ly to the 
discussion of his paper. On p 409, wok oo. Part 5, 
of the Transactions of the Institution of Mining 
Enginsers, he says : 

“When, however, the amount of heat (suppled) 
is the same in the two cases, the Carnot cycle is 
always relatively inefficient as compared with the 
corresponding Haldane cycle. . . . Prof. Porter quite 
ightly points out that in the Haldane cycle, the 

erence between T, and T, is greater than in the 
Carnot cycle.” - 

It thus a that Dr. Haldane maintains that 
the efficiency of different heat engine cycles must be 
compared on a basis of a given amount of heat 
supplied, and not, as in the odox view, on a basis 
of temperature range. 

That a temperature range 1s essential to the working 
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of a heat engine is a matter of common observation, 
with which, presumably, even Dr. Haldane agrees 
Carnot summed up the situation in the converse 
statement “ Wherever there exists a difference of 
temperature, motive power can be produced.” Carnot 
went on to show that the efficiency of a thermo- 
dynamically reversible cycle 1s proportional to the 
temperature range solely, and that for a given tem- 
perature range no heat engine Cycle can possibly be 
more efficient than a thermo-dynamucally reversible 
one. 

Now Dr. Haldane’s cycle is not thermo-dynamically 
reversible Carnot’s cycle is thermo-dynamically 
reversible; therefore, Dr Haldane’s cycle cannot 
possibly be more efficient than Carnot’s cycle. 
Further, since, by definition, efficienc x. work done- 

: at , Y = heat su plied’ 
it is evident that efficiency 1s a ratio independent of 
the actual magnitudes of the quantities involved, so 
that to base a companson of efficiencies on a given 
quantity of heat is valueless 

In his second published reply to his critics, Dr. 
Haldane abandons this point of view and attacks the 

tticular theorem, that 1s, he tres to prove that 

ot wrongly assessed the efficiency of a reversible 
cycle as I ET). 

The real thermal effiaency, as Dr. Haldane cor- 
rectly says, is given by the fraction (H-A)/H, when H 
is the total heat communicated to the working sub- 
stance and A the heat energy or heat equivalent of 
the work lost in recompreasion, but, by total heat 
communicated, Dr. Haldane says he means the heat 
supplied from the source during isothermal expansion, 
plus the heat accumulated in the working substance 
dunong adiabatic compression. This reasoning leads 
for the efficiency of the Carnot cycle to 


Since, however (as Dr. Haldane himself admits on 
p. 394 of his original paper), the work done by the 
engine during adiabatic expansion 1s exactly equal to 
the negative work done during adiabatic compression, 
it is evident that the only source from which the 
engine receives its heat is the external source. This 
is the accepted view, and it leads to Carnot’s 
expression for the efficiency, namely, 1- (T,/T,) 
ROBERT Dowson. 
C. A. Parsons and Co, Ltd., 
Heaton Works, 
Newcastle-on-Tyne, January 26 





Chemical Effects produced by Resonance Radiation. 


Dr. RipeaL having started an investigation of 
reactions which we discovered last spmng, and which 
one of us (H. S T) stated publicly in Oxford so late 
as last October were being further studied, it seems 
desirable to place on record some of the results to 
which such further studies have led, especially as they 
show a marked divergence from the results of Hirst 
and Rideal (NATURE, 116, 899, December 19, 1925) 

We are quite unable to subscribe to the conclusion 
of Hirst and Rideal that hydrogen and oxygen com- 
bine very slowly both in the absence and presence of 
mercury vapour, and only combine rapidly in the 
presece of a layer of liquid mercury. Our expen- 
ments show that hydrogen and oxygen, with the 
concentration of mercury vapour obtained by bubbling 
these gases through liquid merc at room tempera- 
tures, will combine rapidly fie resence of the 
resonance radiation from the cooled mercury arc 
Furthermore, we have shown that hydrogen peroxide 
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is a prior product of reaction appearing in marked 
eona at EF rates of gas flow, whereas with 

ower rates of flow the peroxide formed decreases 
and the water formed increases. In this manner we 
have been able to cause the gases to react to produce 
either exclusively orga peroxide or mixtures of 
this with water. e have further shown that many 
hundred molecules of hydrogen peroxide are produced 
for every mercury atom passing through the zone of 
radiation, and that mercuric oxide is formed The 
removal of mercury vapour in this manner mag have 

iven nse to the anomalous results of Hurst and 

ideal. In the absence of mercury vapour, no 
peroxide or water is formed under our experimental 
conditions, but the shorter wave-lengths in the mercury 
arc do produce a certain amount of ozonisation, 
which occurs even when mercury vapour 18 
present. : 

The quantity of hydrogen peroxide produced varies 
with several factors; the rate and composition of gas 
flow, the temperature, the concentration of me z 
vapour, and iho intensity of illumination. We shall 
record ın more detail elsewhere the experimental data 
thus obtained. 

Since hydrogen peroxide is demonstrably present in 
the gas phase, it 1s obvious that a liquid mercury 
surface must influence the velocity ın some manner, 
since it has long been known that hydrogen peroxide 
ig readily decomposed at a mercury surface We 
have, however, no data, in a v considerable body 
of experimental work, which would assign any of the 
photosensttised process to the lhquid oa Nor 
does there appear to be any sound theoretical reason 
why mercury atoms in a liquid surface should be more 
effective than those in the phase. Caro and 
Franck showed also that the quenching of the 
fluorescence of mercury vapour by Ryo namn was 
proportional to the chemical reaction which could 
thereby be produced Secondary effects similar to 
that just mentioned in the presence of hydrogen 
peroxide will also effect the velocity ın the combination 
of hydrogen and ethylene and in the combination of 
hydrogen and carbon monoxide, ın these cases, how- 
ever, adversely. For we have shown that the reson- 
ance radiation causes a polymensation of ethylene 
with the formation of liquid condensation products, 
and formaldehyde polymerises to solid products as we 
pointed ont ın our initial communicaton on the 
subject. $ 

e are inclined to assign the variability of reaction 
rate in the presence of liquid mercury at room tem- 
perature entirely to variations in the concentration of 
mercury vapour caused by removal as mercunc oxide 
and ırregular renewal due to skin effects on the hquid 
surface. By operation at higher temperatures (60°- 
70° C.) such variable behaviour completely disappears, 
as shown by one of us (A. L, M.) ın a recent paper (J 
Phys. Chem., 30, 34, 1926). Our view 1s strengthened 
by actual measurements of absorption of resonance 
radiation by mercury ın the presence of various gases, 
material which will also shortly be published. 

We have markedly improved the technique of the 
study of the chemical effects produced by resonance 
radiation as exemplified by the apparatus already 
described by one of us (A. L M.), and by a new form 
of apparatus, through which, by building the arc 
rides around the quartz reaction vessel, we avoid 

ə use of quartz-mercury arcs and can o te with 
Pyrex glass arcs. Hues S. [AYLOR. 

A L. MARSHALL, 
J. R. BATES. 

Princeton Umversity, 

Princeton, New Jersey, 
January 20. 
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Genes and Linkage Groups in Genetics. 


It 13 clearly profitless to continue this correspond- 
ence further, ‘since Prof. MacBnde will not keep to 
the point which I raised The correspondence started 
because I objected to Prof MacBride attacking 
the genetical theory of linkage owing to his disagree- 
ment with the cytological interpretations of the 
chromosome theory. To my mind, he has not only 
not cleared up this point, but has made confuson 
worsestonfounded by dragging in yet a third issue, 
namely, the evolutionary question of the importance of 
mutations for phylogeny. I would like, however, to 
make the following brief remarks 

(1) Prof. MacBride has not attempted to answer 
any of the questions I asked him in my last letter 
concerning linkage, but has again taken the oppor- 
tunity of doing something much easier, namely, setting 
forth his general views about wholly unrelated topics, 
such as evolution. The only genetical points on 
which I have gathered his views are (1) that a unit- 
factor 1s a “ change,” which 1s either a slip or a grave 
error; (2) that a ee ee group 18 some sort of 
constitutional disease 18 was, as I wrote in my 
last letter, the only interpretation which I could put 
on his statements He has not contradicted this 
interpretation, so that we must assume he accepts it, 
although I confess ıt seems to me to be, quite literally, 
meanin ie He has further stated that he “ does not 
regard 's units as having any validity what- 
ever.” Ths sweeping statement, of course, also 
denies all validity to Mendel’s units and all factors 
assumed by subsequent Mendelian workers! 

He has not even deigned to give us an explanation 
(which, on tus views, is badly needed) of the old- 
established fact that whereas ın some crosses involving 
two or more Mendelian factors, the F, ratios are 
different according to which way the factors enter 
the cross (1.6. whee is usually called linkage), in 
other crosses they are not (+8. what is usually 
called independent assortment) 

In both my previous letters I have pointed out that 
I was only concerned with the interpretation of certain 
well-known genetic facts. Prof. MacBnde at one 
moment refers to the facts I adduced as “ elementary 
Mendelism ” and in the next breath denies that they 
are facts. Until he has discussed them, readers of 
NATURE may be pardoned if they do not accept his 
general condemnations. 

(2) The statement that Morgan’s unit-factors “ are 
avowedly assumed in order to make his observations 
a a preconceived theory” 1s inaccurate, as any one 

ceive who looks at the article on Drosophila in 
" "Bs hhographica Genetica,” vol. 2, or still better 
Bridges and Morgan, Carnegie Institution Publication, 
No 327, the section on methods 

(3) As Prof MacBnde has made some assertions 
about the ummmportance of mutations in evolution, I 
would refer readers of NATURE to a recent summary ‘of 
observations on mutations and Mendelising characters 
in wild species of birds by Stresemann, the well-known 
ornithologist, in Verk. Deutsch. Zool Ges, vol. 30, 
1925, which shows how far this view 1s from the truth. 

(4) 1 cannot leave Mr. Tate Regan’s letter of 
January 16 without a word of comment Ho mentions 
vanous probably mutant characters of fish which, if I 
anderstand him anght, tend to appear together in 
Nature , dnd this set of characters he calls a “ hnkage- 

up.” Mr. ee might have made a of the 

efinition of a linkage-group before wnting his letter 
I can here only assure him that 1f he will look the 
matter up he will find that his usage bears no resem- 
blance whatever to the accepted use and definition. 
The characters in this case appear together owing to 
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some common developmental cause, which quite 
Pas may have a single-factor genetic basis. The 
inkage in a ean 18 not concerned with 
a tic Pae E but with the 
distribution ; genetic factors to the gametes; and 
it is between a number of separate unit-factors which 
may have no special developmental relationship. 
To use the term linkage-group as Mr Regan has done 
would be to confuse the mechanism of developmental 
physiology with the mechanism of segregation and 
distribution of the hereditary constitution. 
Jurian S. HUXLEY. 
King’s College 


Strand, C.2. 


Nitrogen in the Sun. 


THE occurrence of nitrogen in the sun 18 still an 
open question. No famuliar lines, for example, 43995, 
have yet been detected in the Fraunhofer 8 m, 
but the presence of the element is indicated by the 
cyanogen bands. 

It ap that the difficulty of identifying nitrogen 
by its line spectrum can be traced to the nature of 
the spectrum itself. Under the ordinary conditions 
of excitation, nitrogen gives several classes of band 
spectra, while lines obtained under a higher stimulus, 
including 43995, have been assigned iy Fowler to 
N+. The arc lines of nitrogen itself are evidently lost 
between these two stages. Kiess (Journ. Opt. Soc. 
Am., June 1925) has pore elucidated this point. 
He finds that mie chief lines of nitrogen he ether in 
the extreme ultra-violet or in the extreme infra-red 
so that workers confining themselves to the usual 
spectroscopic region miss them completely. 

Kuess has given, in the paper mentioned above, 
a provisional classification of the arc lines. The 
principal lines are in the Schumann region, 41742°81, 
1745 31, etc., .. but the next strongest group 
from 48656 to 48629 constitutes a pp’ combination 
There is another Pp" group at \8200, but they come 
from a higher level. It 1s interesting to see whether 
these lines occur in the Fraunhofer s m On 
examining the excellent photographs o infra-red 
spectrum of the sun given by iatea Asiro. Journ , 
vol. 47, p. 1), the presence of some if the lines was 
clearly observed, while the others were found to 
occur rather faintly. A complete comparison was 
not possible, as the author had no access to a full 
list of the wave-lengths of the infra-red solar lines. 
Miss C. Payne in her recent monograph “ On Stellar 
Atmospheres ” does not mention the occurrence i 
any nitrogen line in the sun or ın any low tem mpa 
star The only nitrogen lne which can be ı 
without ambiguity in the stellar sequence 18 o 
This, however, does not occur in the sun; it occurs, 
according to Payne, first in the Ao class, and Fowler 
assi it to Nt. 

this identification of the arc lines of nitrogen in 
the sun 1s verified, ıt will.enable us to fix with some 
definiteness the energy of dissociation of Ny. Some 
years ago, the present writer calculated from the 
expermmental data of Langmuir that the energy of 
dissociation of N, 1s of the order of magnitude 
1 50x 10" gm calories. Recently, Eucken (Annalen 
der Chemie, Band 440, p. 111) has discussed the 
thermo-chemical data on this point, and he comes to 
the conclusion that the en of dissociationsof N, 
cannot be less than 44x 10° gm. calonies, or thrice 
the value calculated by the present writer. If this 
were the case, nitrogen would not be dissociated at all 
m the sun, and the atomic m cannot occur 
there Calculation shows that ıt would be appreci- 
ably dissociated only inthe Æo class But, as we have 
already mentioned, these stars show the lines of N+, 
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coming from a level (2s) higher than the normal. 
Hence Eucken’s calculations seem to be quite beyond 
the mark. 

Eucken finds from the same line of ment that 
the en of dissomation of O, cannot less than 
4:25 x 10° calories. 

If this were true, no atomic oxygen can occur in 


the sun. But it is well known that Runge has 
identified the oxygen triplet N7772, 7774, 7775 m 
the Fraunhofer spectrum. According to Hopfield, 


the excitation potential for these lines ıs from 8 to 
9 volts, so that in the sun, oxygen 1s not only com- 
pletely dissociated, but also a considerable fraction 
of O-atoms is aids ares a higher level The argu- 
ment is, therefore, fairly decisive that ın the case of 
O, Eucken’s calculations are very wide of the mark 
MEGHNAD SAHA. 
Physics D ent, 
University of Allahabad, 
Decem 26, 1925. 





Winged Pollen-grains and Flowering Plants 
(Angiosperms). 

Ix a recent discussion (Linnean Society, January 21) 
on the relationship between Dr Hamshaw Thomas’s 
new race of Jurassic fossil plants, the Caytonuales, 
and modern flowering plants, the challenge thrown 


out that winged pollen-grains are not to be found- 


among existing Angiosperms was ted, and the 
genus Sararanga danacee) was brought forward 
as possessing su This appears to be incorrect 
The genus was founded by Hemsley in 189 ourn. 
Linn. Soc., 30, 216) on the female flowers. ter the 
male flowers were described by Stapf in Hooker’s 
“ Icones Plantarum,” 26 (1899), and the pollen-grain 
is there stated to be “ ellipsoideis minute papuillatis,”’ 
and depicted so in a figure. There ıs no mention of 
wings (air-vesicles), nor are such shown ın the drawing 
I have myself examined the pollen from dred material 
and have failed to find the least trace of anything of 
this nature. Bemdes the original species (S. sinuosa), 
one other has since been added to the genus, founded 
only on a fruiti imen. 

Berig ue Eed with Sararanga, as I 
was making my statement that winged pollen-grains 
do not occur among existing Angiosperms, naturally 
prevented my malang the point I intended, especially 
as the genus was then new to me. Possibly also it 
was u own to nine-tenths of the audience, who 
might therefore have left with the impression that 
as both the Caytoniales and Sararanga had winged 
pollen-grains, this feature ın common favoured some 
affinity between them, and doc: ioc the gd ashe 
relationship between this new fossil up and the 
flowering plants generally. Hence this letter. 

As the challenge is still open, my point might still 
bear statement The probable possession of winged 
pollen-grains (microspores) by the Caytoniales in. 
dicates this race of plants as having been wind- 
pollinated (anemophilous). Dr. Thomas, assuming 
on other grounds that there 1s an affinity between 
the two races of plants, argues from these winged 


pollen-grains that the pnmuitive could 
not have been insect-pollinated (entomophilous). 
How ıs it, then, that such sup fag ie 
anemophilous Angiosperms as the Screw es (Pan- 


danacee) and the catkin - bearing families (Amenti- 
fere) have not retained this eficient mechanism for 
the conveyance of pollen through the air? On the 
view held by the writer that all existing flowering 
plants were probably descended from entomophilons 
stock, and that where anemophily occurs it is derva- 
tive and not primitive as in G , the absence 
of winged pollen-grains is understandable. Perhaps 
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geologically there has not yet been time for their 
evolution, even in those forms, such as some of the 
Amentiferze, which were probably among the earliest 
to substitute anemophily for entomophily. 

At the mestng, stress was laid on the resemblance 
between the male cle of Sararanga and Antho- 
lithus, the probable mucrosporophyll of the Cay- 
toniales. This, however, can only be superficial, 
unless our morphological conceptions are at fault; 
for we are attempting to compare a shoot-structure 
(inflorescence) with a leaf-structure (a sporophyll or 
part of one). The resemblance 1s also strong between 
the individual tuft of muicrospore-bearing Todea of 
Antholithus and the male flower of Pandanus. This 
again can surely have no phylogenetic significance , 
for there is evidence that the unisexual flowers of the 
Pandanaceew have been derived by reduction from 
hermaphrodite ones. In the male flower of Frey- 
cinetia, a genus belonging to this famuly, a rudimentary 
gynoecium 1s actually present. 

J. PARKIN. 

Blaithwaite, Wigton, Cumberland, 

January 27 





The Leaping Salmon. 


Dr. Davip STARR JORDAN’Ss letter in NATURE of 
January 16 induces me to send a photograph which 
excels, I think, even that to which he refers Its 
beauty lies in the fact that the markings on the fish, 








Fic. 1, 


its eye, and even its mouth, are clearly visible; in 
all other peepee of leaping salmon whieh I have 
seen, the fish has n a mere silhouette. 

The photograph was taken at the well-known 
“ Salmon Leap” on the River Garry at Struan, 
Perthshire, in August 1924. The fall ıs some twelve 
feet ng and ıt was an evening when the water was 
fairly and the salmon were particularly lively in 


H 2 


270 . aa k 


NATURE 


[FEBRUARY 20, 1926 





their efforts to scale the fall. It 18 possible, by 
scrambling down over the rocks, to get quite close to 
the water, and we were rather wetter than was 
comfortable by the time our exposures—three in all 
were made. Of these, one showed a small fish, far 
away from the camera, one was utterly blank, and 
the third, here reproduced (Fig. 1), showed a fish of 
twenty to thirty pounds at a distance of about 
fifteen feet from the camera, This particular fish 
failed at this attempt, since 1t jumped more than high 
eno but not far enough to reach the unbroken 
watéf above. = -~ 
Often an il-directed jump would result in a fish’s 
striking its head against the bare rock with a crack 
which could be heard fifty yards off ; ıt 13 a marvel to 
mo that such a blow does not break the salmon’s 
head, but it appears to be without effect, for they 
continue to come up undaunted. 
The obtaining of a photograph such as this 18 
always the accompaniment of a considerable amount 
of luck, and I account myself fortunate in having 
secured this one, which has been admired by many as 
a fine example of 1ts kind. ; 
i Harry B. WALKER. 


The University, 
Edinburgh, January 23. 





Weather Prediction from Observation of Cloudilete. 


Some three ago I had pe perk ee 
Trish land official, whose duties are ely carried out 
in the open ais in South Kerry, a method of weather 


iction which is much the same as that described 


Nature by Sir G. Archdall Reid. Attention was 
fixed on a small fragment of cloud, if the cloud 
increased ın size, rain was to be within a 
few hours at moet; if the cloud decreased, no rain was 
to be expected for some little time. I have had 
numerous opportunities of testing this method, and, 
I do not recall any occasion on which the 
made was not borne out by events. 

The occasions on which my tests were. made 
were all in unstable weather conditions of the 
kind in which, while hopmg for a fair period, one 
nevertheless takes out a mackintosh to be on the 
safe side. These are doubtless the conditions referred 
to by Dr. Lockyer when he wnites of “ doubtful 
afternoons.” The clouds observed were never cirro- 
cumuli; but always either small detached fragments 
of cumulus or fracto-stratus, commonly known as 
‘‘scud,” and at a height of, probably, not more than. 
gooo feet. It seams giaicely likely that in settled 

e weather one would think of applying any test for 
imminent rain, but in such an event Capt. Cave’s 
criticigzms would no doubt be found to be well 

unded. It seems ble that the differences 

tween Sir Archdall Red's and Capt. Cave’s opinions 
in this matter may be due to Sir dall’s ing as 
a aman method of prediction one which is apia le 
only in particular conditions, namely, those o wery 
uncertain weather, and, it may be, in particular 
localities ; and also, to some extent, to the lack of 
precise definition*of the type of cloud to be observed. 


C. D. STEWART. 
Westwood, Cahirciveen, 
Co. Kerry, January 23. 





Polyploidy and Sex Chromosomes. 


Pror. RucGles GATES introduces hybridity with 
chromosome incompatibility as a poamble source of 
lyploid series in rie genera. In my note I 
Relibarstaly refrained from referring to this theo- 
retical possibility because neither in imtrasectional 
crosses nor in the widest possible intersectional willow 
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crosses known to me does the remotest approach to 
total chromosome incompatibility occur. Further- 
more, in my opinion, such a state of affairs is not 
likely to arise, or to have arisen, in Salix hybrids. 

Even if it were possible, other complications, which 
Prof. Gates seems to have overlooked, would ensue. 
Consider a cross between two diploid Salix species A 
and B, A supplying the malé t and B the female, 
Let the sex chromosomes of the former ee be 
designated X and Y and of the latter X’ and Y’, then, 
so far as the sex chromosomes are concerned, thë 
male of A is of composition XY, and the female of 
B of buld XK’X’. It follows, therefore, that the 
hybrid males will have a sex chromosome formula 
of X’Y, and the hybrid females the composition XX‘. 
If no reduction division takes place in hybrid sporo- 
genesis, as the hybridity_theory of Pa de- 
mands, the F, pah although ploid, will 
have the formula X’X’XY, and only one sex is 
develo l 

Gates instances several cases (to which, as a 
result of my own researches, I could add others both 
in erg and pene which polyploidy has 
origina in imental work, but in none of these 
ig tus cee dificalty Tard by the: fulare of the 
upian of the sex chromosome complement in 
polyploid Salces met. By quoting from work of 
.my colleague Dr. Blackburn and myself (‘‘ A Pre- 

liminary Account of the Chromosomes and Chromo- 
some Behaviour in the Salicaceæ,” Annals of Botany, 
vol. 38, p. 361, 1924) on the cytology of Salix in 
which we found relationships in respect to 
chromosome size, and by postulating secondary 
changes, he simply emphasises my original statement 
that, by the discovery of only one pair of hetero- 
chromosomes in the males of polyploid willows, the 
ongim of polyploidy ıs thrown open for further 
consideration. 

In conclusion, whilst directing attention to the 
imnocent-looking remarks on the transformation of 
sex chromosomes into autosomes, I venture to leave 
them, with their far-reaching implications, to provoke 


their own comments 
J. W. Hestop Harrison. 


Zoological Laboratory, 
College, 5 
New e-upon-Tyne. 





Mutant Groups in Nature, Gentiana campestris 
var. alba. 


Pror. Jurian Huxiey (Naroure, October 3, 1925, 
p 497) may be glad to know that his example of 
mutant white-flowered Gentiana siris has its 
analogue in Zetland. There, on the slopes of White- 
ness Yoo, 18 a v large group of white-flowered 
specimens, iha Pen the normal form, and I 
saw several good-sızed patches ın the remote island 
of Balta. ere 18 also a considerable group on the 
slopes of Ben Lawers and on Glen Lyon. faan no 
intermediates, although in the Isle of Wight there is 
a large colony of white um and intermediates 
which are also almost certainly crosses of the white 
and normal plants. One might add that I brought 
a single red-flowered Kenivanthus ruber to my en 
about twelve years ago; seedlings came up and they 
remained constant, but last summer a white-flowered 
plant appeared. However, there seems to be a 

ence in the white-flowered Gentiana campestris 
and in the albino Geranium Robertianum which 
continues for many years. It was v noticeable 
on one side of the Brazen-face outside Funchal ; 
there it evidently seeded down the hill-slope. 
- G. CLARIDGE DRUCE. 
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Optical Rotatory Dispersion. i 
A TRIBUTE TO THE MEMORY OF BIOT (1774—1862). 


By Prof. T. M. Lowry, F.R.S. | 


fae, year, in Amsterdam and in Paris, we cele- 
brated the jubilee of the foundation in 1874 of 
the -science of stereo-chemistry. The year before, in 
Paris and in Strasbourg, the centenary of the birth 
in 1823 of Louis Pasteur was commemorated. This 
series of celebrations would be incomplete unless it 
covered also the r5oth anniversary of the birth in 
1774 of the French physicist, Jean Baptiste Biot. 
For, apart from Biot’s pioneer work on optical rotatory 
power, there could have been no discovery of molecular 
i by Pasteur; and, apart from the study of 
molecular dissymmetry, we should have known very 
little of “ chemistry in space.” 


Toe Discovery oF ROTATORY DISPERSION. 


One might have. supposed that the discovery of 
optical activity would have preceded that of rotatory 
dispersion ; that, after the rotation of the plane of 
polarised light had been discovered, further research 
would have shown that this rotation varied with the 
wave-length of the light. This, however, is the 
opposite to what actually happened, for it was the 
colours resulting from the unequal rotation of light of 
different wave-lengths by a plate of quartz that first 
attracted the attention of (Mém. Inst., 1811, 
12, 93) and thus led to Biot’s discovery of the laws of 
optical rotation. 

In view of the fact that Biot was thus led to a 
knowledge of optical rotatory power through a study 
of the phenomena of rotatory dispersion, it is not 
surprising that he always included measurements of 
dispersion in his work on optically active substances. 
The example thus set would probably have been 
followed generally, but for the discovery in 1866 of 
the Bunsen burner. This device, which made it easy 
to produce monochromatic light of one colour, was 

- fatal to the study of dispersion, since no other mono- 
chromatic light could be produced with equal ease. 
The custom therefore arose of measuring the optical 
rotatory power of organic compounds for one wave- 
length only; and even physical chemists, seeking to 
discover the influence of solvent, concentration, tem- 
perature or chemical constitution on rotatory power, 
were content to work with sodium light only, and thus 
to record a single point on a curve of unknown form. 
Biot, however, always i the supreme im- 
portance of dispersion in his.studies of optical rotatory 
power, and this fact alone brings his work into closer 
relation with the researches of the twentieth century 

` than with those of the nineteenth. 


Tue Law OF INVERSE SQUARES. 

In his first memoir (Mém. Inst., 1812, 1, 1-372) 
Biot only recorded the fact that the rotations pro- 
duced by a plate of quartz decreased progressively 
with change of colour from violet to red (pp. 256-257). 
In his second memoir (Mém. Acad. Sci., 1817, 2, 
41-136), however, he undertook a more exact “ Re- 

1 From a lecture deltvered bedare the Société de Chime Physique, in 
Parts, on December 9, 1925. 
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cherche de la loi des rotations des différer|s rayons 
simples dans le cristal de roche,” and as a-result he 
was able to announce immediately his well-known Law 
of Inverse Squares, a=k/A®. For this law ‘Biot was 
able to claim that “ si elle mest pas la loi dela nature 
elle en approche du moins assez pour pouvoir lui être 
becut dans toutés les observations” (p. 85). It 
is noteworthy that Biot arrived at this important law 
in spite of the fact that he had no source of mono- 
chromatic light, and that his only wave-lengths were 
Newton’s values for the boundaries of the' different 
colours. 

Special interest attaches to the graphical method 
which Biot used in order to express-his Law of Inverse 
Squares. For this purpose Biot plotted along a hon- 
zontal axis the square of the wave-length of the light, 
and in a vertical direction the thickness of the plates 




















Fig. 1.—Biot’s linear diagram. This diagram, in whick tha reci of 
tho rotatory of a od agains the sq o warr 
af iai ate Gol te tame es 


amit 


of quartz required to produce rotations of 780°, 360°, 
540°, etc., in light of a given colour. e law of 
inverse squares was verified (i) by a linedr relation 
between 1/a and A’, (ii) by noticing that the line passed 
through the origin, f.e. that on extrapolation to 
30, 1/2 became o also, and a became infinite. 

Having established the law of inverse squares for 

uartz, Biot at once proceeded to apply it to those 
liquids in which he had just discovered the existence 
of optical rotatory power, and in particular to oil of 
turpentine (pp. 91-103), and to an aqueous solution of 
cane-sugar (pp. 103-114). The method adopted was 
to balance the rofation of the liquid against that of 
quartz plates selected so as to produce an equal and 
opposite rotation in the light transmitted |through a 
piece of deep red glass. In each case the cbmpensa- 
tion appeared to exact, proving that the law of 
inverse squares applied just as well to the liquid as to 
the rock crystal. Some years later, however, when 
trying to compensate lsvorotatory turpentine against 
a dextrorotatory oil of lemon, either in separate tubes 





of testing for “ample rotatory 
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or mixed, Biot observed “une compensation très 
approchée, mais non pas complète, ni surtout générale 
pour tous les rayons” (Comptes rendus, 1836, 2, pp. 
542 and 543). A very exact compensation was ob- 
tained when cane-sugar and invert-sugar were balanced 
against one another (Aun. Chim. Phys., 1844, 10, 35), 
but the experiments with turpentine and oil of lemon 
proved clearly that the law of inverse squares was not 
exactly and universally true 

What then must be done in order to find the exact 

‘law of rotatory dispersion? Biot had the key in his 
own hands, and could have solved the problem with 
certainty if the experimental methods then available 
had provided data of sufficient exactness for a rigid 
test of the law. Thus, it is only necessary to plot 1/u 
against ÀA? for a series of optically-active compounds, 
in order to discover that there is often an exact linear 
relationship between these two quantities. The 
straight line does not pass, however, through the 
ongin at A®=o, but intersects the axis of zero rotation 
at a finite distance from the origin, e.g at a point 
given by A*=A,%, The true law of rotatory dispersion 
is therefore not a=&/A3, but a= h/(A*— A,%). 

It is a remarkable fact that, although Biot dis- 
covered the law of inverse squares in 1818, and dis- 
covered the errors in the law in 1836, it was not until 
about 1898 that Drude, as a result of a long theo- 
retical inquiry, first enunciated the true law of rotatory 
dispersion in the general form am Er a 
then several years elapsed before it was first shown, in 
1913, that the general equation (which Drude had 
applied only in the case of quartz) could be used in its 
simplest possible form in order to express the rotatory 
dispersion of a large range of simple organic compounds 
(Lowry and Dickson, Journ Chem. Soc., 1913, 103, 
1067). If later workers had possessed Biot’s peculiar 
mathematical genius, as well as his experimental skill, 
this law would surely have been discovered and verified 
nearly half a century earlier. 


; and even 


Tur Discovery oF ANOMALOUS ROTATORY 
DISPERSION. 


The first reference to the optical rotatory power of 
tartaric acid is contained in a “ Mémoire sur la polarisa- 
tion circulaire et sur ses applications à la chimie 
organique” (Mém. Acad., 1835, 13, 39-175). At the 
conclusion of a list of optically-active oils and syrups, 
it is recorded that a certain solution of tartaric acid 
gave a rotation of +8-5° for white light, and that the 
rotation was “plus forte sur les rayons les moins 
réfrangibles '’ The memoir itself, which records in a 
“note addıtıonnelle ” the important discovery of the 
inversion of canessugar (pp. 174-175), does not appear 
to contain any reference to this entry in the table ; 
but three years later, Biot presented to the Academy a 
long memoir (Mém. Acad. Sci., 1838, 15, 93-279) de- 
voted entirely to the study of the rotatory power 
of tartayic acid under different conditions. In this 
memoir, stress fvas laid on the fact that tartaric acid 
was almost unique in its failure to obey the law of 
inverse squares. The existence of a maxımum rotalory 
power for green light was indicated in a table (p. 236), 
which shows the rotation for light of different colours 
of a solution containing 34°27 per cent. by weight of 
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tartaric acid. The memoir also contains a clear pre- 
diction of the existence of a second form of anomaly, 
namely, a reversal of sign, as indicated by the fact that 
the limiting values for o per cent. of water were 
negative for low temperatures and for short wave- 
lengths. This prediction was fulfilled when Biot, in 
1850, found a negative rotation in the cold, glassy, 
anhydrous acid (dan. Chim. Phys., 1850, 28, 353) 
The more elaborate work of Bruhat (Trans. Faraday 
Soc., 1914, 10, 89) has shown that, under these con- 
ditions, negative rotations are observed at 15°C. for 
all wave-lengths less than 5600 AU. Negative rota- 
tions have also been observed repeatedly in subsequent 
years, especially in concentrated solutions, and for 
light of short wave-length (see especially Lowry and 
Austin, Phil. Trans., 1921, A, 222, p. 280). 


SIMPLE AND COMPLEX DISPERSION. 


Biot divided optically-active substances into two 
classes: (i) those which obeyed, at least approxi- 
mately, the Law of Inverse Squares, (ii) those which 
made no pretence of obeying ıt. In the latter class he 
included tartan acid, whilst 1ts salts were included in 
the former class. 

These two classes are now generally described as 
sho normal and anomalous rotatory dispersion 
respectively. The distinction between them depends 
on whether the dispersion-curve remains on the same 
side of the axis throughout the region of transparency 
(so that a, da/dA, and d*a/dA? are of constant sign), in 
which case the rotatory dispersion 1s normal, or 
whether it cuts the axis of zero rotation in the region 
of transparency, in which case the dispersion is 
anomalous. In the latter case the dispersion-curve 
exhibits all the well-known anomalies, e.g. an rflexion, 
maximum and reversal of sign; but, as these become 
less marked, they vanish successively into the infra-red 
region, where we have no means of following them ex- 
perimentally. It 1s therefore impossible in many cases 
to decide whether a dispersion is really normal, or 
whether the dispersion-curve may be expected to cut 
the axis at some wave-length beyond the limit within 
which visual readings can now be made. 

In my own work I have adopted Biot’s original 
classification, with one essential modification, namely, 
that I have substituted the equation am 4/(A®— A,*) for 
Biot’s Law u=m&/A? Substances of which the rotatory 
power can be expressed by the equation a= &/(A* — Ag") 
are said to show suuple rotatory dispersion (Lowry 
and Dickson, Trans Faraday Soc., 1914, 10, 961; 
Lowry and Richards, Journ Chem. Soc., 1924, 125, 
2511), whist substances which ðo not obey the 
law of simple rotatory dispersion are said to exhibit 
complex rotalory dispersion The difference between 
a simple and complex dispersion is seen most 
clearly in the ultra-violet region, where the course of 
the dispersion can be followed right up to the lmit 
of transparency of the medium, within which alone 
the dispersionequations are valid. I therefore prefer to 
retain, in this modified form, Biot’s onginal method of 
classifying rotatory dispersions, according as they do 
or do not obey a certain law, rather than to be guided 
exclusively by the presence or absence in the visible 
spectrum of gross anomalies, such as an inflexion, 
maximum or reversal of sign 
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_ Although only a small correction is needed in order 
thus to convert Biot’s law imto ‘the Law of Simple 
Rotatory Dispersion, this correction is- of great ım- 
portance, since if all optically-active substances obéyed 
the Law of Inverse Squares, all rotatory dispersions 
would be normal, and all would be identical with one 
another, ¢.g. 04358/05461 = (5461)3/(4358)2— 1- 52. The 
superposition of two normal dispersions, even if of 
opposite signs, would then always give rise to a 
normal dispersion of the same magnitude, and no form 
of anomalous rotatory dispersion could be developed 
by this process. 


Tae ORIGIN oF ANOMALOUS Rotatory DISPERSION. 

(a) Anomalous Rotatory Dispersion produced by 
Opiscal Superposttion.—The secret of the origin of 
anomalous rotatory dispersion was disclosed by Biot 


in 1836, when he showed that anomalous rotatory 


dispersion can be produced tm transparent media by the 
sition of two normal rotations of. opposite sign 

and of unequal dispersion. This superposition may 

be entirely optical, i.e. two independent columns of 
liquid may be balanced against one another by inserting 
them end to end in the same polarimeter; or the 
liquids may be mixed in the same tube. Both methods 
were used by Biot in compensating levorotatory tur- 
` pentine against dextrorotatory oil-of lemon, in the ex- 
periments already described (Compt. rend., 1836, 2, 543). 

These two cases are easily understood, since the 
existence of two independent partial rotations of 
opposite sign can be demonstrated quite conclusively. 
Much more complicated are those cases in which a 
single optically-active compound, such as tartaric acid 
or a’-bromocamphor, gives rise to anomalous dis- 
persion, since in these cases it is impossible to isolate 
from the medium a dextrorotatory and a Isvorotatory 
component. Here again, however, a correct lead was 
given by Biot when he described his researches on the 
rotatory power of tartaric acid, under the title 
“ Mémoire sur plusieurs points fondamentaux de 
mécanique chimique,” since he evidently regarded 
the problem as fundamentally chemical and not merely 
physical in character. 

b) Origin of Anomalous Rotatory Dispersion in 
Tartaric Acid—Biot’s view that the changes of 
rotatory power which tartaric acid undergoes under 
the influence of bases, of boric acid, of water and of 
alcohol, are chemical in origin, was developed in a 
more concrete form by Arndtsen, who spent the summer 
of 1858 in working on rotatory polarisation in the 
laboratory of M. Verdet at the Ecole Normale 
Supérieure. : 

To Armdtsen’s view, that the anomalous rotatory 
dispersion of tartaric acid is due to the superposition of 
the opposite rotations of two interconvertible forms of 
the acid, I have given consistent TIR In addition 
to making a careful study, iod of more 
than twenty-five years, of the candidone under which a 
reversible isomeric change can take place in solution, 
I have proved (Lowry and Cutter, Journ. Chem. Soc., 
1925, 121, 532) that the anomalous rotatory dispersion 
at 20°.C. of pure recrystallised ethyl tartrate can be 
expressed with perfect accuracy as the sum of two 
simple partial rotations, by means of the equation 

[a] = 20:005/(A9 — 0-03) — 26-678/(A* — 0-056). 
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is levorotatory and has a “normal” 


This dispersion is anomalous, and a simple tion 
seryes to locate the imflexton at 6950 AU., the 
maximum at 5630 A.U., and the reversal of | sign at 
4245 ÅU. In the same way the rotatory power of a 
50 per cent. solution of tartaric acid in water dt 20° C. 
can be expressed wry and Austin, Phsl.| Trans., 
1922, A, 222, p. 293) by the equation 

[a] = 17-485/(A* — 0°03) — 12:080/(à — 0°07 
This dispersion is anomalous, like that of the egter pand 
calculation shows (in agreement with direct experiment) 
that the sflexion occurs at 6376 A.U., the mum at 


5373 A.U., and the reversal of sign at 4140 A. 

The latter equation is of interest- Long- 
chambon (Compt. rend., 1924, 178, 951; Bull. hes 
Min., 1922, 45, 161) has proved that solid tartaric acid 





ior aac 
Moreover, it gives a dispersion-ratio 04358/a5780 = 2°14, 
which agrees closely with the ratio 2-2 deduce for the 
negative partial rotation in the above equation| (Lowry 
and Austin, NATURE, Sept. 20, 1924, 114, 430), There 
can, therefore, be little doubt that this negative partial 
rotation is due to the persistence in the solutions, as 
Biot postulated, of unchanged molecules of the solid 
acid, which Longchambon describes as a-tartaric acid. 
Conversely, the positive partial rotation in our 
equation can be attributed to the presence of the 
A-tartaric acid, which Longchambon supposes to be 
formed by a reversible chemical change from the a-acid, 
just as Biot postulated ninety years ago. 

This view of the origin of the anomalous 
dispersion of tartaric acid is confirmed by the 
it 1s possible to prepare dextrorotatory and 
rotatory derivatives of tartaric acid, the [rotatory 
dispersions of which are not merely normal but simple, 
like the two partial rotations of the above equations. 
Thus the rotatory power of methylene-tartaric qad, 


O.CH.CO,H 


. CH . CO,H 


(Austin and Carpenter, Journ. Chem. Soc., 
1939), can be expressed by the equation 


_ [a] — 24:627/(A2— 00445), 
whilst the rotatory power of dimethylene tartrate, 
CH,—0.CH.CO—O 


Poo deo deh coke. oh 


can be expressed (thid. p. 1945) by the equation 
[a]— + 34°168/(A3 — 003132). 

There can be little doubt that the lgvorotatory com- 
pound is a derivative of pure a-tartaric acid, whilst 
the dextrorotatory compound is a derivativ ae pure 
§-tartaric acid. This conclusion is confirm 
fact that, although the dispersion constan 
identical with those of the two partial rotatidns in the 
above equations (which are themselves varifble from 
compound to compound), the dextrorotatory com- 
pound has a smaller dispersion constant the 
levorotatory compound. 

Exceptional interest attaches to the] acetyl- 
derivatives. In this case, Austin and Park T shown 
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(Journ. Chem. Soc., 1925, 127, 1926) that the rotatory | whole -range of wave-lengths ; and finally, when hydro- 
power in dry acetone of dtacetyl-tartaric acid, ‘ lysis was complete, the solution showed only the simple 
` CH,.CO.O.CH.CO.OH lævoroiatjon of the free acid (Austin and Park, loc ctt.). 
This ‘case is of special importance, since it provides a 
CH,.CO.0.CH.CO.OH working. model of the mechanism postulated by Riot, 


can be expressed by the equation 

[a] = — 6-508/(A¥— 0-0833). 
In the same way the rotatory power in dry acetone of 
dtacetyl-tartanc anhydride, i 


CH;.CO.0.CH.C 
l O 
. CH,.CO.0.CH.C 
can be expressed by the equation 
[2] = + 18-354/(A¥—0-0507). - 
In this case again, therefore, the rotatory dispersion of 


the two derivatives is simple, and the dextrorotatory 
compound has the smaller dispersion constant. In 
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Fia. 2.—Mutarotation and rotatory dispermon of diacetyhtartaric anhydnde 
in wet acetone at 20° C. 
I. Initlal rotations. Simple (dextro). 


Com and anomalous 
(with reversal of sign). 


vI 
oe eee 
wet acetone, however, the anhydride is not stable, and 
is gradually hydrolysed to dsacetyl-tartaric acid. Since 
the rotations of tthe two compounds are opposite in 
sign, and their dispersion constants are of unequal 
magnitude,- all the conditions necessary to produce 
anomalous dispersion are present in the solution 
Thus, a freshly prepared solution of the anhydride, 
which geve a simple dextrorotation, soon showed a 
complex and anomalous dispersion, owing to the 
development in the free acid of a negative partial 
rotation with a high dispersion coefficient. This com- 
plex and anomalous dispersion was transformed in 
turn into a complex and normal dispersion, when the 
negative term had become predominant over the 
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by Arndtsen, and more recently by Longchambon, in 
order to-account for the development of anomalous 
rotatory dispersion in solutions of the frée acid. . 
The ease of transformation of a into a= 8 taftaric 
acid ests that the difference between the two com- 
unds involves a rearrangement of structure which 
1s even legs drastic than a keto-enolio, change. I 
therefore formed the opinion some years ago that the 
difference between the two forms of the acid might 
depend merely on an arrest, in two favoured positions, 
of the free rotation of the molecule about the single 
bond between the two central carbon atoms. The. 
clear recognition of the bivalency of hydrogen (Lewis, 
“Valence,” 1923, p. 109; Lowry and Burgess, Journ. 
Chem. Soc., 1923, 123, p. 2111; Lowry, “ Nouveaux 
aspects de la théorie de la valence,” Bull. Soc. Chim., 
1924, p. 9) has, however, made it possible to assign to, 
tartaric acid alternative formule I. and II. (Lowry 
and Austin, NATURE, 1924, 114, p. 431) which appear to 
fulfil all the essential conditions required for a graphical 


-| representation of the a- and f#tartaric acid of Long- 


chambon. There is, however, not enough evidence - 

available to show which of these formula should be 

assigned to a-tartaric acid and which to A-tartaric acid. — 
I. OH O. OH 


(c) Origin of the Quast-anomalous Rotatory Dis- 
persion of Camphor. —Although the rotatory dispersion 
of camphor is #ormal, it depends on the su ition 
of two partial rotations of opposite sign, and is therefore 
quast-anomalous (Lowry and Cutter, Journ. Chem. Soc., 
1925, 127, p. 608). What, then, is the origin of these 
two opposité partial rotations? Tschugaefft has shown 
that anomalous rotatory dispersion can be produced 
by su ing the opposite partial rotations of two 
radicals in the same molecule, as in /menthyl 
d-camphorsulphonate (Trans. Faraday Soc., 1910, 10, 
73). I have adopted this view in the case of camphor, 
with a novel assumption as to the nature of the asym- 
metric radicals. Thus I suppose’ that the high- 
frequency negative partial rotation of camphor is 
associated with the two saturated quadrivalent 
asymmetric carbon atoms. On the other hand, it 
is clear that the positive partial rotation, which is 
controlled by a dispersion constant corresponding 
approximately with the wave-length of the ketonic 
absorption-band (Lowry and Cutter, Journ. Chem. 
Soc., 1925, 127, 611), is in some way linked up with 


. the double bond of the >C=O group. I have therefore 


(Lowry and Walker, Nature, April 19, 1924, 
113, 565) that although a carbonyl radical in a sym- 
metrical molecule a plane of symmetry, this 
is no longer true in an unsymmetrical molecule. As 


> 
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evidence of this absence of symmetry, I have adduced 
the fact that camphor gives unequal yields of borneol 
and isoborneol on reduction, proving that the two links 
of the double bond are of unequal . It is, 
therefore, a mere unjustified ogy which has led to 
the assumption that the carbonyl-group of camphor is 
a symmetrical radical, and no further evidence is 
required to justify the view that the carbon atom of 
the ketonic group is in fact an asymmetric carbon 
atom, t.e. that it possesses an induced asymmetry, 
in view of the influence upon it of the fixed asymmetry 
of two of the saturated quadrivalent carbon atoms. 


This property of induced asymmetry appears to be 


The American Bison: A Questionable Experiment. 
By Dr. James RiTcuHre. 
TSR IY - EIGHT years ago the sum total of 


American bison had been reduced from the 
millions of a century earlier to a number estimated by 
Hornaday at rog1, and there was a prospect that the 
species might become extinct. The situation was 
saved by the action of the Governments of the United 
States and of Canada, each of which placed remnants 
of the dwindling herds under protection in large 
reserved areas. The rapidity with which the protected 
animals recuperated is well illustrated by the history 
of the Canadian herd. In 1907 the Domimon Govern- 
ment, acting through the Department of the Interior, 
purchased the 709 members of the herd owned by 
Michael Pablo of Montana, which can be traced back 
to 4 wild calves captured by an Indian in 1873. By 
1909 the Pablo herd had been set at large in the 
Buffalo National Park at Wainwright, an area r5 miles 
long and 13 miles wide, and in 1925 this herd was 
found to number approximately 12,000 head, the 
increase in sixteen years being about 11,300. The 
future of the species in Canada, therefore, seems to be 
assured. So far, the success of the experiment of 
protection has been all that could be desired. 

A new difficulty now faced the authorities in Canada. 
The area of close on 200 square miles set aside for the 
original herd was insufficient to support the new 
numbers, and some method of reducing the numbers 
and of disposing of the annual increase had to be 
devised. Some 2000 have been slaughtered for food 
and robes, some have been S to other parks, 
including a pair sent to the Scottish Zoological Park in 
Edinburgh, and more than r600 have been transported 
northward for 7oo miles to Wood Buffalo Park in the 
North-West Territories. The Wainwright stock now 
reduced to about 8000, or about one to 16 acres, must 
be still near the food limit of the area (xo acres to one 
sheep is a rough guide to the food capacity of Scottish 
mountain pastures), but een fae are being made 
for the disposal of the annual increase, which in the 
full herd amounted to 1500 individuals a year. It is, 
however, to the transference of large numbers to 
Wood Buffalo Park that attention is here particularly 
directed. 

The Department of the Interior is to be congratu- 
lated on the success of the -work of transference ; 


for, by means of specially sai ges cars and barges, 


1634 bison were moved by and water for 700 


miles with only 8 casualties. But the. transference 
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very frequent in unsaturated optically-active com- 
pounds, and can be used in order to account for the 
presence of low-frequency partial rotations in many 
compounds in which the unsaturated group'is not too 
far removed from the fixed asymmetric centres. 


In this address I have presented an intimate mixture 
of Biot’s researches with those of my ee of the 
present day. The fact that so intimate a blend 1s 
possible is in itself a tribute to the genius of Biot whose 
work, although carried out with the mechanical equip- 
ment of the nineteenth century, was always conceived 
in the spirit of the twentieth century. 


gives rise to some doubt from the scientific point of 
view. 

In Wood Buffalo Park there existed the only herd 
of wild bison which has survived, and ,these, the 
“wood buffalo,” have been- separated | ‘from the 
“ plains buffalo ’» of the reserves as a distinct rate, 
Bison bison athabasca, characterised by its larger size, 
darker colour, more dense and silky hair, and larger and 
more mcurved horns. Whether these chdracters are 
due to innate variation emphasised by segregation, or 
are simply the evidences of the effect of:a different 
environment, isnot known. At any rate, this race has 
now little likelihood of survival as a pure strain, for 
amongst its members, which probably dojnot exceed 
1500 in number, have been deposited 1600! individuals 
of the contradistinctive race of the plains; and the 
wardens report that “ the plains and the wood buffalo 
are mingling freely and that there is every] prospect of 
the complete tion of the two he 

From the scientific point of view the op rtunity of 
making an interesting experiment has been missed. 
Had the surplus plains buffaloes been deppsited in an 
area similar in latitude, vegetation and| climate to 
Wood Buffalo Park, but isolated from it, instead of in 
the Park itself, the wood buffalo race would have 
remained uncontaminated, and time would] have shown 
whether in the new environment the plains buffalo 
would have assumed the distinctive characters of the 
Had it turned out that these characters 
were wholly énvironmental, as they may well be, an 
interesting biological correlation would| have been 
proved, and no objection could then have taken to 
fortifying the wood buffalo herd by the addition of 
plains individuals. | 

Ip the meantime two suggestions may be made. 
First, in view of the possible swamping and disappear- 
ance of the distinctive wood buffalo as the result of 
crossing, it should be assured that several pure-bred 
typical specimens of that race find a pldce in one or 
more of the Dominion or other t museums. 
Secondly, if it be possible, the next h of surplus 
plains buffaloes to be transferred from| Wainwnght 
should be placed in a northern area ther than Wood 
Buffalo Park, with the view of establishing a new and 
independent herd in which the influence of climate 
might be watched. The result would finally condemn 
or vindicate the 1935 experiment of CORUE the 
two racial forms. 
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‘Obituary. 


Mr. B. N. Peaca, F.R.S. 
Te death of Benjamin Neeve Peach on January 29 
has removed one of the most conspicuous figures 
from the Scottish geological world. Born in 1842, he 
had retired from.the Geological Survey of Scotland in 
1905, but advancing years and recurrent attacks of 
rheumatic gout did not prevent him from taking a keen 
interest in every kind of investigation and discovery 
in the fields of research which he cultivated. 
- Peach was born in Gorran, Cornwall, and his father, 
Charles W. Peach, was a notable man, who, although a 
Customs officer of comparatively humble station, had 
trained himself in geology and biology until he was 
well known for his o contributions to natural 
science. He was the friend of Sir Roderick Murchison, 
Hugh Miller, Robert Dick, and many other eminent 
scientific workers. The boy attended school at 
Peterhead and Wick (Caithness) and passed on to the 
Royal School of Mines (London), where he studied 
under Huxley, Ramsay, and many of the first teachers 
and inv tors of the time. Benjamin Peach 
entered the Geological Survey in due course, and after 
a short penod of work in London with Salter, the 
paleontologist, started field work on the Scottish 
staff. His coll es included such men as Archibald 
Geikie, James ie, John Young, and at a later date, 
W. Gunn and John Horne, men of brilliant ability who 
were destined to make their department famous by 
their researches. At ‘their head were two great 
eologists, Sir Roderick Murchison and Sir Andrew 
y. Each of the group had his individual merits 
and claims, but Peach in some ways was the most 
brilliant of them all. ' 

The love af biology, which Peach probably acquired 
from his father, was one of his principal interests. For 
many years he acted as paleontologist to the Geological 
Survey of Scotland and did a vast amount of routine 
work. His special field, however, was the fossil 
Crustacea, and on these he has left some short mono- 
graphs and papers. He ascribed his interest in this 
group to the of Huxley, and by his high 
artistic skill he was able to furnish all the drawings 
required to illustrate the memoirs. 


It was as a field geologist, however, that Peach. 


especially shone. His experience was vast, for there 
was scarcely a parish in Scotland in which he had not 
worked or visited at some period. His early work was 
in the Scottish Midland valley, where a great variety 
of rocks, sedimentary and igneous, lay o to his 
scrutiny, and the glacial and alluvial deposits were of 
great diversity and presented many problems then 
awaiting solution. *In course of time he began work in 
the Highlands and was one of the leaders of that band 
who settled the obscure questions involved in the great 
thrust zones of the north-west. From there his work 
spread over many parts of that delightful but puzzling 
country. When Lapworth’s discoveries in the Scottish 
Silurian rocks néceasitated revision of the published 
maps, Peach and Horne undertook the work and 
carried it to completion with triumphant success. 
Peach’s wide experience of field work, however, was 
only one of the factors that contributed to his pre- 
emmence. Peach had in especial degree the gifts that 
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make a great field geologist. With great physical 

and activity, he combined a restless passion 
for investigation that left no stone unturned that 
seemed likely to conceal some evidence. He had the 
most wonderful ingenuity and an imagination that 
amounted almost to inspiration. In difficult ground 
where the evidence was scanty and obscure, he tried 
every possible hypothesis and his judgment was seldom 
at fault. With these he had. the rarest faculty of all, 
that of seeing in three:dimensions, and in all sectional 
planes, the structural anatomy of the country he was | 
mapping; so that each bit of evidence was fitted 
immediately into its place. No other geologist of his 
time had this faculty in the same measure except . 
Charles Lapworth of Bi ham. 

To his great gifts as a scloase we were added the most 
charming personality aud striking physique. To his 
last days Peach had the boisterous spirits of a schoolboy. 
Full of humour and endowed with innumerable good 


stories, which he retailed in broad Scotch, he was a . 


centre of attraction in every social gathering. His 
influence on young men was remarkable, and probably 
the greatest service he did to science was the training 
he gave to successive generations of young geologists, 
partly by precept (of which he was very lavish) but 
principally by example and by lessons in the field. To 
accompany Peach for a few weeks in the field (in the 
Highlands es y) was a liberal education for a 
young geologist ; and by his rich store of recollected 
facts, his penetrating acuteness in observation, his 
rapid and logical deductions, and the lightning- -like 
rapidity with which he read the riddles of geological 
structure, he inspired his assistants with a love of the 
work and a knowledge of the best and most rapid 
methods of getting accurate results. It was not easy 
going, for Peach made each field day an arduous task, 
both physical and mental, but the reward was certain. 
In the study and the office Peach was a different man. 
His knowledge of geological cartography was profound, 
and his drawings, sketches, sections and maps were 
never at fault and were often of the greatest merit. 
As a writer, however, he was less successful. He hated 
the slow labour of the pen. Although fluent of speech, 
he was a slow and involved writer, and only by patient 
effort could he express his thoughts in clear sequence 
and exposition. Fortunately, however, his defects 
were more than compensated by the great literary 
skill of his friend and colleague Dr. John Horne, who 
formed with Peach a partnership that produced many 
geological monographs now known as classics in every 
country where geology is studied. Ably supported by 
their colleagues, these two geologists achieved magnifi- 
cent results in many fields of geological work. Their 
“faculties blended so perfectly that each produced his 
best in their joint enterprises, and they have dominated 
the progress of Scottish geology for the last forty years. 
The list of geological papers, monographs, and 
memoirs to which Peach contributed is a very long one, 
but they mark only a portion of his activities. His 
published maps and the manuscript maps that show 
his field results are tò the initiated even more instructive. 
Such work, for example, as his survey of parts of 
a of Arthur’s Seat, and of the graptolite zones of 
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the south of Scotland, indicates the hand of the master. 
For many years he gave devoted service to the geological 
ping of Scotland, and so. long as men take interest 
in Scottish geology his memory will endure. 
J.S F. 





Dr. W. E. HoYLE. 


Tux death of William Evans Hayle, D.Sc. (Oxon.), 
on February 7, at Porthcawl, has removed from this 
world one who, to the deep regret of his many friends, 
had for the last year or two been compelled by ill- 
health to withdraw entirely from that active partici- 
pation in their pursuits to which for. half a century 
they had been accustomed. 

Born at Manchester, in 1855, Hoyle was by cir- 
cumstances inclined to the profession of his father, 
William Jennings Hoyle, an engineer connected with 
both Whitworth’s and Armstrong’s. But his education 
at Owens College and afterwards at Oxford, which he 
entered as an exhibitioner in natural science at Exeter 
College, being elected later a junior student of Christ 
Church, turned his thoughts to the mechanism of the 
animal body, and this attraction was intensified by 
the influence of the great teacher, Rolleston. Thus it 
was that, after taking a first class in natural science, and 

ualifying at St. Bartholomew’s Hospital for M.R.CS., 
Hoyle was glad to become demonstrator in anatomy at 
Owens College and, not long after, to migrate to 
Edinburgh as a naturalist on the editorial staff of the 
Challenger Expedition. This division of interests bore 
at first similarly divided fruit: the year 1883 saw 
papers by him on primary epithelioma of the lung and 
on a new species of Octopus, while 1886 produced his 
translation of Leuckart’s “ Parasites of Man” as well 
as his report on the Cephalopoda collected by the 
Challenger. After this it was the cephalopods that 
conquered ; on that fascinating group Hoyle produced 
a series of reports and papers, including reports on the 
cephalopods collected by Herdman at Ceylon (1904), 
by Stanley Gardiner at the Maldives and Laccadives 
(1905), by the National Antarctic Expedition bead 
and the Scottish National Antarctic Expedition (1912 
Valuable and thorough though they were, these works 
did not introduce any -startling changes in our con- 
ception of the group; apart from the systematic 
aspect, the chief study to which they led was that of 
phosphorescence in the cephalopods and other animals 
of the deep sea. Hoyle’s knowledge of recent cephalo- 
ds was summarised in his presidential address to 
ction D of the British Association at Leicester (1907). 

Meanwhile his systematic work and his training in 
the Challenger Office had qualified Hoyle to act as 
curator of a large collection. A chance arose for 
transferring him to the Zoological Department of the 
British Museum, but failed owing to the opposition of 
the staff, which did not like to see promotion checked 
by the appointment of senior men from outside. There 
was, I know well, no objection on personal grounds. 
The result, whether gain or loss to the British Museum, 
was a gain to Hoyle’s own development and to the 
museum world. What London rejected, Manchester 
seized: Hoyle was made curator of the Manchester 
Museum, at Owens College, and, under the guidance of 
Sir William Boyd Dawkins, entered on his career as a 
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great museum curator and administrator. He studied 
his new profession, as all museum-men should do, from 
every side. Methods of exhibition, of conservation, 
of storage and arrangement, of registration, and of 
card-indexing, all benefited from his active mind He 
even trespassed on the field of the librarian, ‘and was, I 
believe, the first in England to apply the Dewey 
decimal system, which he used in his catalogues of the 
libraries at the museum and the Conchological Society 
All the results of his museum experience iwere com- 
municated by him to the Museums Association, of 
which he was an original member, becoming its president 
in 1906. At the yearly gatherings of that body, as in 
all meetings of zoologists, his sagacity and ‘his humour 
were alike welcome. 

When, in 1909, a National Museum was to be estab- 
lished for Wales, the governors took the unprece- 
dentedly wise step of first getting a director. Hoyle 
was their choice, a fact which he jestingly ascribed less 
to his own merits than to his name “ Evans.” On his 
own suggestion, he was at once sent abroad to complete 
his already extensive knowledge of the great museums. 
The plans were drawn to his specification and emended 
after criticism by himself and an mdependent expert. 
To the wisdom of the governors in trusting to Hoyle’s 
initiative and direction is due the high position of that 
Museum to-day. We all regretted that he should 
have had to retire before receiving public acknowledg- 
ment of his great services. 





F. A. BATHER. 


We regret to announce the following deaths: 


Prof. D. S. pe a from 1902 until 1921 aaae 
of engineering at g’s College, London, on February 
12, -one years. i 

Prof. W. O. Crosby, emeritus professor of geology 
in the Massachusetts Institute of Technology, known 
for his work on ore d ts and on the geology of 
the Boston Basiņ, Alaska, and the Rocky Mountains, 
on December 31, aged seventy-five years., 

Prof. F. Y. Edgeworth, fellow of. All Souls College 
and emeritus professor of political economy in the 
University of Oxford, president in 1912-14 of the 
Royal Statistical Society, and joint editor for many 

of the Economic Journal, the organ of the 


cars 
Royal Economic Society, on February 13, aged 
ighty-one years. 


l 
Or Ernst Ehlers, professor of zoology since 187 
in the University of Göttingen, on December 31, a 
ninety years. À 

Dr. Sipang Exner, emeritus professor of physiology 
in the University of Vienna, and a mem of the 
Vienna. Academy of Sciences, on February 6, aged 


“oe TF Gemmi . 
f. J F Gemmill, F.R.S., professor of natural 
history, University College, Dundee (University of 
St. Andrews), and first esident of' the parent 
society of the Scottish Marine Biological Association, 
on February ro. ; 

Sir John Burchmore Harrison, Director of the 
Department of Science and Agriculture, in British 
Guiana, the author of numerous, on the 
chemistry of tropical products, on ‘February 8, 

sixty-nine . : 
po George Holmes K.C.B., K.C.V.O., honorary 
member and for more than twenty years secretary 
of the Institution of Naval Architects,.on February 
13, aged seventy-seven years. 
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News and Views. 


AN interesting address, which we hope to publish 
next week, upon Prof. Einstein’s researches on 
relativity and the theory of gravitation, was delivered 
at the annual general meeting of the Royal Astro- 
nomical Society on February 12, by the president, 
Dr J.H. Jeans. The gold medal of the Society, which 
was awarded by the Council to Prof. Einstein, was 
handed to the foreign secretary, Prof. H H. Turner, for 
transmission to him; and withit, remarked Dr. Jeans, 
went “the most cordial wish of the whole Society that 
the future may bring with it health, vigour and further 
scientific triumphs of the land that have already made 
him one of the outstanding figures of modern science; 
and I think we may anticipate the verdict of posterity 
and add, one of the outstanding figures also in the 
history of human thought.” The following translation 
of a letter from Prof. Einstein, acknowledging the 
award of the medal, was read to the meeting: “ He 
who discovers a hne of thought which permits us to 
penetrate even a little deeper into the eternal mystery 
of Nature, is greatly privileged. He who, in addition, 
18 encouraged by recognition, sympathy and help from 
the best minds of his time, experiences more happiness 
than any one can realise. In this spit I thank you 
from the bottom of my heart for the great honour 
of which you have found me worthy. I should have 
wished to come to you in person to receive the gold 
medal, but unfortunately it 1s impossible for me to 
do so” 


Ir is announced by the Foreign Office that Dr. 
Hu Stub, Dr. V. K Ting, and Dr. C C Wang have 
accepted the invitation of Sir Austen Chamberlain to 
serve gs Chinese members of the committee which is 
to advise the Foreign Secretary as to the utilisation 
of the funds of the Boxer Indemnity Two of these 
appointments are in accordance with a provision of 
the China Indemnity Application Act that at least 
two members of the advisory committee shall be 
Chinese; the third fills a vacancy created by the 
death of Sir John Jordan, and follows a decision that 
it was desirable to increase the Chinese membership 
Each of the three newly appointed members has had 
a distinguished career. Dr. Hu Shih, now professor 
of philosophy and English at Peking, was educated 
at Cornell and Columbia; Dr. V K. Ting, who 18 
general manager of the Peipiao Coal Mining Co. and 
honorary director of the Chinese Geological Survey, 
studied at Cambridge, Glasgow, and Freiburg; while 
Dr. Wang, after graduating at Yale as a civil engineer, 
became closely ,associated with Chinese railway 
development and administration and has mterested 
himself ın various philanthropic and social movements, 


THE announcement of these additions to the 
membership of the advisory committee should go 
some way towayds reassuring Chinese opinion as to 
the bona fides and goodwill of the British people. 
The reasons for the continued hostility and distrust 
of the Chinese towards ‘ foreigners,’ particularly as 
represented by the British, are temperately set forth 
by Mr. Frederic Anson in the February issue of the 
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Fortmghily Review in an article entitled “ The Chinese 
Pomt of View.” Mr. Anson points out that this 
intense suspicion of everything foreign 1s due to the 
fact that a tranquil and exclusive nation has had 
forced on it from withont a western organisation 
which has made its influence felt, not only in the 
Treaty Ports, but also in every province, and that 
owing to the principle of extra-territorality, this 
influence 18 entirely beyond Chinese control. This 
principle has been, and is, applied ngldly without 
adaptation or flexibility as China shows signs of 
development and progress. Further, the students 
sent abroad to study western civilisation, on their 
return, finding no prospect in native enterprises, 
turn to business openings under foreign management ; 
but they find themselves handicapped as against 
foreigners, often their inferiors in capacity; while 
they are entirely debarred from social intercourse 
owing to racial prejudice. It is, therefore, scarcely 
remarkable that the Chinese regard the foreigner as 
mainly aming at explortation pure and simple. 
Mr. Anson's article as a whole enforces the need for 
such a sympathetic understanding of Chinese character 
and culture ım those who have dealings with them as 
can only result from close study from what, for lack 
of a better term, can only be called the anthropological 
point of view. 


A PROVISIONAL committee has been appointed to 
draft the constitution of a society within the Uni- 
versity of London for promoting interest in the welfare 
of animals, Capt. C. W. Hume, of Birkbeck College, 
being appointed secretary. This step was taken at 
a rmoeeting held*at Birkbeck College on February 12, 
after a lecture by Capt Fergus MacCunn, assistant 
secretary of the Royal Society for the Prevention of 
Cruelty to Animals. The lecturer stated that while 
a certam amount of prosecution is unfortunately 
unavoidable at present, some 4000 persons being 
convicted annually of the grosser forms of cruelty, 
infinitely more reliance is placed on the educational 
weapon, and in order to improve its effiaency the 
advice and co-operation of the educational profession 
is earnestly desired by the Society. Should the 
present movement become established in the Uni- 
vermty of London, efforts will be made to extend ıt 
to other centres of learning. Interesting features 
of the Society’s work to which reference was made 
included (a) the holding of prize essay competitions, 
for which nearly 1,000,000 children compete annually ; 
(b) the horse purchase scheme, whereby thé services 
of a veterinary surgeon are provided free of charge 
to any ex-service man who requires to buy a horse; 
(c) the offer of a prize of 200}, for the design of a 
humane rabbit trap, no really satisfactory design 
having yet appeared; and (d) the humane destruc- 
tion, at one centre alone, of nearly 60,000 stray cats 
and dogs, many of which might have proved a source 
of danger to human health. 


In his discourse delivered at the Royal Institution 
on February 12 on " Red and Blue Colouring Matters 
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of Flowers,” Prof. R Robinson said that the 
work of Wilstatter showed that the anthocyanin 
pigments of flowers, fruits, and blossoms are substances 
which form differently coloured salts with acids and 
with bases. Thus many different shades may be 
produced by variations of the acidity or alkalinity of 
the cell-sap alone The molecules of all the anthocyan 
pigments contain the same fundamental nucleus 
(with 15 carbon atoms), distributed round which 
various atomic groupings may be attached in eleven 
different positions A sugar always occupies one of 
these positions and may be detached by the action 
. of boiling aqueous acid. The pigment, transformed 
by loss of its combined sugar, retains its original 
colour and ıs now called an anthocyamdin AJl the 
known anthocyanins can be ultimately degraded to 
one of three fundamental anthocyaniding, all of which 
have been prepared artificially The Indians of 
Central America in the vicinity of the Orinoco prepare 
a red pigment called ‘carajura’ or ‘chica’ from 
a species of bushrope. This contains the character- 
istic nucleus of the anthocyanidins, so apparently 
carajura proclaims a fourth anthocyanidin. The 
pigments of flowers are of very little interest to the 
dyer, since the colours are evanescent Nevertheless, 
many of the most beawthful of artificial colouring 
matters, for example, the unsurpassed rhodamunes, 
possess very similar central, tinctonal molecular 
groupings 

ACCORDING to an announcement which appeared 
in the Times of February 15, Mr. John D Rockefeller, 
Jr , has offered to King Fuad and the Egyptian people 
the sum of 10,000,000 dollars (2,000,o00/.) for the 
purpose of building and maintaining a new museum 
in Cairo and, ın conjunction with it, an archæological 
institute to be housed in a separate building The 
offer was recently conveyed to King Fuad by Prof. 
James H. Breasted, the well-known Egyptologist of 
the Univermty of Chicago, who has been appointed 
by Mr. Rockefeller to act as a member of the Board 
of Trustees of the Fund, of which the other members 
are Mr Everit Macy and Mr. Raymond B. Fosdick, 
both of New York It is intended that the new 
museum and institute should work m co-operation 
with the Egyptian Service des Antiquités. Details 
of the arrangements of the offer are to be discussed 
by representatives of the Egyptian Government and 
of Mr. Rockefeller at an early date This muntficent 
gift, which 18 said to be the largest amount ever 
offered in a single sum for the promotion of humanistic 
studies, will be of inestimable value both to the 
investigation of Egyptian culture and civilisation and 
to archwology at large It has long been impossible 
to display the mass of matenal which has been 
gathered from the various excavations in Egypt in 
a manner adequate to the needs of students. The 
increase ın space in a museum fully equipped on 
modern lines with matenal for the preservation of 
specimens, and adequately staffed with trained officers 
working in conjunction with the neighbouring 
archzological institute, will provide a stimulus to 
research of which the effect is difficult to estimate 
fally on this first announcement. 
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THE sessional programme for 1925-26 of the 
Institut d’Ethnologie and the Facultés et Etablisse- 
ments publics d’Enseignement supérieur of the 
University of Paris makes liberal provision for courses 
of instruction m the vanous branches of ethnology 
with special reference to the French colonial posses- 
sions. At the Institut, descriptive ethnography and 
descriptive linguistics are covered by M Marcel Mauss 
and M. Marcel Cohen respectively. M. M Delafosse 
lectures on the linguistics and ethnography of Africa, 
and M Jean Przyluski on the ethnography and 
hnguistics of Eastern Asia and Oceania. Among the 
lectures to be given under the Faculties of the 
University are courses on the races of the French 
colonies by Dr. R. Verneau, the customs of Madagascar 
by M. Julien, the customs of French West Afnca by 
M Delafosse, moral, religious and family mtes in 
Australia and in the Sudan and Nigeria by M. Mauss, 
Indo-Chinese religions by M. Prrylusla, and on the 
social, family and religious organisation of the Moslems 
by Prof. Doutté, Mahommedan law being also covered 
in a course by Prof. Morand. In sociology a general 
course is given by M. Fauconnet, and Prof. Cabaton 
will deal with the geography, history and institutions 
of Indo-China M. Brunhes, in the department of 
human geography, deals with “ The Problem of the 
Pacific.” In linguistics, provision 1s made for in- 
struction in the languages of practically all the 
native populations of the French possessions, cluding 
Arabic, Berber, the Sudanese languages, modern 
Indian, Malagasy, Malay, Siamese, Annamese and 
Cambodian. 

Tue fifth annual report of the Bntish Electrical and 
Alhed Industries Research Association, which was 
presented at the annual meeting of the Association 
on February 12, is instructive and interesting The 
penod covered was the end of the five years’ 
agreement with the Department of Scientific and 
Industral Research As the grants guaranteed 
by the Department are now on a diminishing 
scale, the Association has to look to other sources 
for enlarged contributions. The minimum require- 
ments for the year are 16,000], of which the De- 
partment pays 8oool., but five years ahead it will 
only pay 1600}. There are a very large number of 
committees, and representatives of all the interests 
concerned are present at the meetings. The Depart- 
ment appointed a committee to examine the work 
in progress, which has reported favourably. In par- 
ticular 1t commended the work done on the phenomena 
of switching, arcing, and insulation, Although ıt was 
thought that the Association shguld not build a 
laboratory of its own in which to carry out all the 
investigations, yet in the opinion of the committee it 
might usefully supplement existing facilities, like the 
National Physical Laboratory, by the provision of a 
small laboratory for preliminary researches. The 
Association acts as a clearing-house*for prdblems of 
common interest to the whole industry. It 1s also a 
great stimulus to the application of scientific methods 
in commerce. It has to be remembered, however, 
that an association of this kind does not obviate the 
necessity of research in pure acience. It should and 
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does act as an incentive to individual research. It is 
this latter kınd of research which is in the greatest 
need of encouragement., We are glad to read that 
Prof. H. L. Callendar has extended his steam turbine 
researches to cover temperatures and pressnres of 
850° F. and 1500 lb. per sq. ın. respectively, novel 
methods having been invented to cope with the 
experimental difficulties. Mr. Ll. B. Atkinson has 
been re-elected chairman of the Association, and at 
the funcheon which followed the annual meeting, he 
gave an Inspiring address on British contributions to 
the world’s progress in science and invention. 


In a paper by G. H. Farnes published in the 
Wireless Engineer for February, some remarkable 
phenomena observed in high-powered transmitting 
radio stations are described. In a large commercial 
station dunng alterations to the room housing the 
aerial inductance, it was found necessary to erect a 
temporary wooden wall. One day this became damp 
and consequently was slightly conducting. The high 
frequency currents induced in it by the currents in 
the coil caused it to heat up and ultimately burst 
into flame. On another occasion, three damp planks 
formed a triangle and the heating due to the eddy 
currents quickly set them on fire. The iron lock on the 
door 1s often unbearably hot due partly to hysteresis. 
A watch worn in the neighbourhood of the aerial is 
put out of order owing probably to magnetisation of 
the hair spring. This often happens in the neigh- 
bourhood of a.dynamo When the point of a pencil 
is held near a metallic object like the case of an 
instrument, a torrent of sparks sometimes ensues. 
On one occasion when two people in the room shook 
bands, a stream of sparks came from one hand to the 
other. Out-of-doors the large porcelain strain insu- 
lators are sometimes found practically molten inside 
A portion of the barbed wire fence round the aerial 
site becomes so hot by the induced current that it 
cannot be touched, and sparks can be drawn from ıt 
by holding a piece of metal near it. A stay wire has 
been found red hot owing to the induced eddy 
currents. The top of a 460-foot high wooden lattice 
mast caught fire owing to sparking. As it cost 
soool., and if allowed to burn would close down the 
station, two firemen climbed up the mast by means of 
the diagonal bracing members and cut away the burn- 
ing portions with their axes. Since Hertz’s time 
these phenomena have often been observed on a small 
scale. We now have to guard against them in com- 
mercial undertakings 


Tue library co-operation movement initiated by 
the Association Sf University Teachers has gained 
momentum and made satisfactory progress during the 
past year. A large and steadily growing number of 
libraries of a university, learned, or specialist character 
in all parts of the British Isles have accepted, though 
in a fow cases with reservations, the inter-library 
lending proposals put forward, and the increased 
facilities for research thus secured have already proved 
useful to mvestigators m many fields. The Joint 
Standing Committee on Library Co-operation ap- 
pointed at last year’s Conference has provided for ss 
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full as possible a utilisation of these facilities by setting 
up an Inquiry Office (located for the present in the 
University of Birmingham) which endeavours to 
discover copies of any publications required by 
research workers, and, if successful, reports whether 
they would be lent temporarily to the inquirer’s 
library on the application of the librarian. Thanks 
mainly to the generosity of the Carnegie United 
Kingdom Trust, this information, though usually 
involving considerable clerical and postal expenses, 
can be supplied free of charge. There has been a 
steady increase in the stream of inquiries, and up to 
the present about seventy per cent. of the publications 
inquired for, though nearly all rare or foreign, have 
been reported as obtainable on loan from one or more 
British or Continental libraries. The compilation of 
a list of periodicals not included in the recently issued 
“ World List of Scientific Penodicals ” has also been 
begun. Though confined at present to periodicals in 
the possession of British libraries, and intended 
primarily to facilitate the work of the Inquiry Office, 
this lst may eventually prove to have a wider useful- 
ness. If published it would prove a valuable supple- 
ment to the existing World List. 


To a series of articles in the Forum on the food 
resources of the world in relation to future wars, 
Mr. V. Stefansson contributes to the January issue a 
paper on Polar pastures. He estimates that of the 
3,000,000,000 acres‘of land in the northern hemisphere 
that lie north of the region of possible wheat culti- 
vation, the greater part is grazing land which is 
suitable for the reindeer and musk-ox or ovibos. He 
points to the successful breeding of the reindeer in 
Alaska, where, since the introduction of domesticated 
deer from Siberia between 1892 and 1902, the herds 
have been doubling every three years. The raising of 
musk-ox in reindeer lands would be practicable 
because the reindeer feeds on lichens in winter and 
uses grass only in summer, while the musk-ox eats 
grass all the year round. In the Arctic tundras the 
number of reindeer is limited by the winter food, 
which is only about one-tenth of the summer supply. 
This leaves scope for large herds of musk-ox. A use 
of the musk-ox in addition to the supply of meat 
would be for the production of fine wool, which has 
been proved to have the qualities of good merino. 
In addition it does not shrink. Mr. Stefansson 
estimates that the Arctic grasslands could support a 
hundred million remdeer and five times as many 
musk-ox with a total annual meat production of 
55,000,000,000 pounds of meat 


ACCORDING to the News Bulletin of the U.S.S.R. 
Soctety of Cultural Relations, a number of expeditions 
have been organised by the Russian Academy of 
Sciences and other scientific institutions, with the 
object of exploring the regions lying beyond the 
Polar circle in European and Asiatic Russia One 
of these expeditions was engaged in explorations of 
the northern section of the Ural Mountains, previously 
considered to be impassable. Rare specimens of 
plants and animals were collected. There were also 
indications of platinum deposits and petroleum in 


Punua: 20; 1926] 





this region, and surface coal was found in the valley 
of the river Pechora. -The polar expedition of the 
` Academy has made a geological and geographical 
- investigation of Novaya ‘Zemlya Topographıcal 
charts were made ior the first tıme in the central part 
of the Northern Island. The expedition discovered 
three uncharted lakes, and three new bays on the 
eastern part of thd islands. Preparations are being 
made for an expedition to the Nicholas II. Land, 
discovered by Vilansky ın 1913. This terntory has 
hitherto remained entirely unexplored. An expedi- 


tion under Prof. Gorodkov 1s exploring the tundra, 


region between the estuaries of the rivers Ob and 
Yeniser. A commission sent to the Yakutsk territory 
for the purpose of ascertaining the amount of arable 
land available for colonisation found large tracts 
suitable for agriculture along the rivers Lena and 
Amga. 

THE first number of a new Russian periodical, 
Journal de Biologie et de Médecins axpérimoniales, 
published by the State Scientific Institute of the Com- 
missariat of Public Health in Moscow, has just been 
issued. The journal, which is of the type of Pfluger’s 
Archiv and the Zeitschrift fur dis gesamte experimenisiis 
Medisin, 18 devoted to experimental works in physio- 
logy, general pathology, bio-chemistry, bio - physics, 


mucrobiology and allied sciences. The editorial com-- 


mittee, under the directorship of Prof. B. Sbarsky, 
consists of the following: A. Bach, P. Diatropoff, 
N. Koltzoff, P. Lazareff, L. Tarassevitch and M. 
Schaternikoff, with Prof. I. P. Pavlov as one of the 
chief collaborators. The main object of the journal 
is to unite in one publication the original works 
appearing in Russia and hitherto scattered amongst 
the special biological and medical periodicals, which 
appeared very irregularly and were frequently 
inaccessible to workers in allied branches of science. 
From the editorial notice it is seen that the new 
journal will appear in 8-9 fascicules per annum, the 
regular publication of which is apparently ensured. 
All the ‘pepers will be provided with summaries in 
English, French or German. The first number of the 
Journal de Biologis et de Médscine expérimentales 
contains nine papers dealing with various questions 
of immunology, bio-chemistry, bio-physics, experi- 
mental pathology, physiology, bacteriology and 
comparative psychology. 

Ir the present vogue for noticing centenaries does 
nothing more than to lead to inquiries into the 
history of industries, it will have served a good 
purpose. In mechanical engineering a century ago, 
Matthew Murray of Leeds occupied a prominent 
position. Few details of his life are at present avail- 
able, but the centenary of his death is sure to lead to 
additions being made to these. He was born in 1765 
and died near Leeds on February 20, 1826. He 
had then been in business with two partners as a 
steam-engine builder for thirty years, and his firm 
in 1812 bult the four locomotives for Blenkinsop 
which were the first commercially successful 
engines of this type. George Stephenson did not 
construct his first engine until 1814. Murray is also 
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known among engineers as the inventor of the 
locomotive shde valve, as a pioneer in the use of 
machine tools, as one of the advocates pf steam 
navigation, and also as a keen rival of thie famous 
old firm of Boulton and Watt. 


Ir is announced in Science that the Nichbls Medal 
in chemistry for 1925 has been awarded the New 
York Section of the American Chemical Somety to 
Dr. Samuel Colville Lind, associate director of the 
U.S. Fixed Nitrogen Research Laboratory, Washing- 
ton, for his work on “Tho Chemical Activation of 
Alpha Particles.”’ | 

Tue following officers of the Royal Astronomical 
Society were elected at the annual gen meeting 
on February 12: President, Dr. J. H. Jeans ; Vice- 
Presidents, Dr J. L. E. Dreyer, Sir F k Dyson, 
Dr. J. W. L. Glaisher, and Rev. T. E. R. Phillips ; 
Treasurer, Lient.-Col. F. J. M. Stratton; Secrstariss, 
Dr. Jackson, Royal Observatory, Greenwich, London, 
S.E.10, and Mr. H. Knox-Shaw, Radcliffe Observatory, 
Oxford. 

Ar the annual general meeting of the Optical 
Society, held at the Imperial College of Science on 
February 11, the following officers for the session 
1926-1927 were appointed: President, Mr. I. Smith ; 
Vice-Presidents, Inst.-Comdr. T. Y Baker,'Mr. F. F. 
S. Bryson, Dr. R. S. Clay, Mr. H. H. Emsley ; (Treasurer, 
“Major E. O. Henrici; Secretaries, Prof. Alan Pollard, 
Imperial College of Science, South Kensington, S.W.7, 
Mr. F. F. S. Bryson, 12 Oppidans Road, N.W.3 

By the will of the Right Hon. Stephen Ronan, 
lately Lord Justice of Appeal in Ireland, who died on 
October 3 last, and left personal estate in England 
and the Insh Free State valued for probate at 
83,9071., the Medical Research Council will receive 
considerable benefits. After private bequests amount- 
ing to nearly gooo. and numerous legacids to Insh 
charities, the residue is left to the Medical Research 
Counal to be applied in assisting and promotng 
scientific research as the Council may think best, 
“ but without limiting their discretion, I would wish 
that special attention should be given to the relief, 
cure, and prevention of physical pain by physical 
means.” | 

TE following awards of the Institution| of Petro- 
leum Technologists have . been announced: The 
Boverton Redwood Medal for sessions 1923-24 and 
1924-25 to Mr. C. H. McCarthy-Jones, f ' his paper 
entitled “ Electricity apphed to the Winning of Crude 
Petroleum, with Special Reference to thé Yenang- 
yaung Field, Burma ”; the Studtnts’ Medal and 
Prize for 1925 to Mr. Ernest Clark, Royal School of 
Mines, Imperial College of Science and Technology, 
for his paper entitled “ Organic Theories of Ou 
The Institution’s Scholarships fon 1925 have 
been awarded as follows: Royal School! of Mines, 
Imperial College of Science and Technology, London, 
Mr. J. O. Tanner; University of Birmingham, Mr 
C. J. Ward. 

Dr. Hex Sines Prorat, in his letter on j Moulting 
of Insects ” in Nature of December 26, 1925, p. 938, 
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recorded some experiments carried out on the common 
mealworm (Toemebrio moktor) whioh afford further 
evidence that moulting is not necessarily correlated 
with growth. Mr. C. Macnamara, Arnprior, Ontario, 
Canada, writes pointing out that Folsom and Welles 
in 1906, working ‘on the Collembola, concluded that 
moulting is connected with excretion. The suggestion 
that the moulting of insects has other functions than 
providing for growth is recorded in the standard 
works on insects. i 


THe “Lopulco” system of powdered fuel firing is 
making progress in Great Britain. The North Metro- 
politan Electric Supply Co. will have shortly its new 
station at Brimsdown working on this system. There 
are five boilers, each of which has a heating surface of 
11,000 square feet. The equipment includes the latest 
design of pulverising mills each of 15 tons per hour 
capacity, the making of which, together with the 
feeders, bunkers, separators, water screens, exhausters, 
etc., provides employment to many workmen at Barrow 
and Derby, where the Lopulco works are situated. 
Capt. Donaldson, the electrical engineer, 1s satisfied 
that the system will assure him high thermal efficiency 
with minimum maintenance and operating charges 
even from the lowest grades of fuel. As this 
station when complete will be the largest in the 
London area operating. entirely with pulverised 
fuel, engineers are awaiting the results with much 
interest. 
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Wiru the December issue, the Journal of the ` 
Franklin Institute completes one hundred years of 
uninterrupted publication, during which it has come . 


_to occupy an important position as an organ of the 


scientific world. Its purpoee, that “of reporting to 
the community the activities of the Institute, and of 
disseminating knowledge of science and the arts,” 
has enabled it to serve a wide’ range of readers. 
Commenting on` the increasing specialisation of 


‘ modern research, which has of necessity been reflected 


in the pages of the journal, the editors refer to the im- 
portance of communicating the multitudinons results 
obtained by scientific workers in justification of the 
step they are taking in making'the journal the agency 
for the publication of researches carried out at the 
Bartol Research Foundation. Thus even more than 
formerly, the Journal of the Franklin Institute will be 
an organ for the publication of research, though its 
traditional regard for vention and matters of wide 
interest in science will be maintained. 

APPLICATIONS are invited for the following appoint- 
ments, on or before the date mentioned :—An assistant 
lecturer in zoology in the University of Birmingham 
—The Secretary (March 1). A laboratory assistant 
in the physics department of the Liverpool Collegiate 
School for Boys—Durector of Education, 14 Sir 
Thomas Stteet, Liverpool. A science mistress at the 
County School for Girls, Gravesend—-The Head 


Mistress. 





Our Astronomical Column. 


Recent Sunspor Acriviry.—The first half of 
February, has offered only very occasional oppor- 
tunities for observing the sun. A photograph token 
on February 5 showed the disc comparatively free 
from spots, but another taken on February 13 re- 
corded nine or ten groupe, including one visible to 
the naked eye. This .ig the chiet of a procession 
of ts of recent origin, extending for nearly 25° 
of solar longitude. Details of it are as follows : 

No, Date Se Catal i Mandan pin Lattode. Area. 

“3 Feb. 9-21 “Feb. 15-0 18°S. 1/1200 
(Area expresses the propartion covered of the suh’s bemusphears.) 


One of the other spots elsewhere on the disc is 
the large recurring spot, in latitude 21° S., seen 
previously on the central meridian on December 25 
and January 22. It 1s of regular outline and of 
about half its original sire. : 

- The t oa No. 2 (NATURE, January 30) his 
returned to the sun’s visible disc, but is so much 
diminished that ıt 1s a telescopic objéct only. 

. 


ComETS.—An observation of Blathwayt's Comet 
was obtained on Feb. 8 by M. Chofardet at Besançon, 
which led to the following corrected elements : 


T 1936, Jen. 4 12 U.T. 
28° 90’ 


e . OO 136 8 

+ 128 n 

kgg oO 1993 
Errex FOR Of $ 
RA N Deol RA. N. Decl, 
Feb. 10 6h 36m r s 36 Mar. 4 sh ssm 4r 5x 
- 7 3 6 t 9 36 ” 3 4r 24 43 50 
$ 6 5s 40 34 » ta sayn 4 30 
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The comet has now passed its nearest point to the 
earth and may be to fade rapidly; but ıt 
is well placed for observation. 


Ermemenis oF Ewson’s Cower ror ol 


RA Deci RA N. Deel. 

Fob. 20 2o 5sm 4% 3° 59'S Afar. $ ath sm 4hs et y 
” 4 a 58 o 347N ” PEM w 3s 
oe to 5 42 12 SN n «If r 13 40 14 


A Homeric Eciipss.—The suggestion has been 
made many times that the in the zoth 
book of the Odyssey, where the seer Theoclymenus 
describes the sudden gom and the disappearance 
of the sun, seems to indicato a total solar eclipse. 
But until now no one has considered ıt worth whi 
to carry the matter further. ' 

Dr. C. Schoch, in the Observatory for January, 
describes a research be has made, using Oppolzer’s 
“ Syzygien-tafeln ” corrected by his own and Dr 
Fotheringham’s researches on ancient ecli and 
occultations. He has examined all the pses of 
the twelfth century B.C, and finds that the only 
‘one total in Ithaca was that of April 16, 1178 B.C, 
total there at 115 41™ am local time. This is five 
years earlier than the traditional date of the return 
of Odysseus, a very small discordance. The deduced 
date of the siege of Troy 193 1198 to 1188 Bc. It 
Would be aussie to. Jay aa great stress on this 
eclipse, since the poem is much later than the event ; 
but ıt 18 extremely interesting to find that calculation 
supports the narrative, which makes it lkely that 
the tradition used by Homer was not wholly mythical 
but had a substratum of fact. Dr. Schoch gives 
the dates in astronomical reckoning, but they are 
corrected here into civil reckoning. S 
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Research Items. 


MAORI AGRICULTURE.—Mr. Elsdon Best’s valuable 
study of Maori cultivated plants and native methods 
of iculture and attendant rmtuals and ceremonies 
has n Feces as Dominion Museum Bulletin 
No. 9 (Wellington, N.Z.). The Maona to have 
introduced at least five (and possibly ic} food plants 
into New Zealand. These were not introduced by the 
first settlers; and it was the lack of the food ts 
of their earlier home as well as the greater culty 
in cultivating those which they did succeed in acclima- 
tising that led them to the utilsation of the so-called 
fern-root, and exalted ıt to such an important position 
in their food supply that it was ed a special 
mythical origin. Their principal food plant, however, 
was the kumara or sweet potato Special ceremonials 
were attached to every stage of its cultivation from 
planting to harvest Some of these, such as the 
ritual observed when a tuber of special size was 
found, recall the corn goddess customs of other 
countries A tradition, ıt 18 conjectured largely on 
philological grounds, suggests that the Polynesians 
may at one time have abited a country m which 
rice was the staple diet It is a curious fact that there 
18 a double ton of the origin of the kumara, one 
associating 1t with the deity Rong, the other with the 
goddess Pam, who brought forth sweet potatoes tm the 
waler. In other elements in the Pani traditions, 
kumara is also connected with water, although it is 
a dry land plant. A transference of a rice tradrhon 
therefore appears not 1m possible. 


ARCHAOLOGY OF THE ALEUTIAN IsLANDS.—A 
valuable monograph on the Aleutian Islands by 
Waldemar Jochelson has been published by the 
Carnegie Institution of Washington. It embodies the 
results of the archeological vestigations on these 
Islands of the Riaboushinsky E tion of 1909-10, 
on which the author was the leader of the anthropo- 
logical section. The object of these investigations 
was to supplement the results of the Jesup Expedition 
of 1902 and endeavour to clear up the question of 
the ethnological affinities and origin of the Aleutians, 
upon which various views, none of them entirely 
satisfactory, were held. The anthropological division 
excavated a number of kitchen raiders and house 
sites, finding many skeletal remains (about fifty were 
in a sufficiently good state of preservation to be 
available for measurement), and a quantity of 
implements, in stone and bone, utensils, etc. th 
Aa eee and cultural conditions appear to preclude 

e hypothesis that the Aleutians represent a migra- 


tion m the Asiatic continent. Their boats at the 


pout day are not such as could have faced the 
engthy and difficult sea voyage to which the geological 
conditions point. On the other hand, their language 


resents close affinities with that of the Es o. 
er culture, which at the time they were first 
visited by the Russians still belonged to the Neolithic 
stage, contains some elements which are to be attri- 
buted to ther environment, but with certain varia- 
tions presents a close resemblance to that of the 
Eskimo; but it also includes elements which are 
related to the culture of the north-west coast of 
America Cranial measurements of the dead and 
living alike show a very high degree of brachycephaly 
-average 84, which suggests an Athapascan saan. 
The conclusion is that on the whole the evidence 
points to the Islands having been peopled from the 
American rather than the Asiatic continent. 


A MISTAKEN ATTRIBUTION IN SOUTH AMERICAN 
LINGUISTICS.—We owe to the researches of Dr. Paul 
Rivet the correction of a mistake in American lin- 
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cs which has endured for nearly seventy years. 
n 1858 Ludewig ın his “ Study of American Aboriginal 
Lan es ” referred to a text in the Arda language 
which, bad been printed at Madrid ın 1658. No 
ethnographical data are available relating to the Arda 
tribe, and the only fact known concerning it is that 
it hved between the upper waters of the Nanay, a: 
tnbutary of the Amazon, and the Mazan, a tnibu 
ofthe Napo. It was surrounded by the Yameo people 
on three des and bounded on the north by the 
Zaparo tnbe Dr. Rivet, who had devoted attention 
to this text, of which a copy 1s ın the Library of San 
Isidro at Madnd, at intervals over a period of years, 
at last became suspicious as to its provenance, and 
submitted ıt to M. Maurice Delafosse, the well-known 
African authority. The result of M. Delafosse’s 
examination is given by Dr. Rivet in the Proceedings 
of the twenty- International Congress of Ameri- 
canists held at Goteborg ın 1924. The verdict is 
that the text in question ıs in pure Dahomean, 
and, except for a few phonetic vanations possibly 
due to transcription, oe well be contemporary. 
Portions of the text and the modern language printed 
m parallel columns place this conclusion ond 
question. Further study has revealed that it belongs 
to the Popo dialect, and it is interesting to note that 
in date ıt 18 a hundred years earlier than any hitherto 
known specin en of the language of this part of 
Africa. It is clear, therefore, that the language of 
the Arda tribe can no longer be regarded as inde- 
ndent, as has been done on the evidence of this 

Fcamért. and the statement of Velasco that ıt 
belongs to the extinct dialects of Yameo, which had 
been abandoned as incorrect, must be reinstated. 


Two ADDITIONS TO THE BRITISH AVIFAUNA —In 
two recent issues of the Scottish Naturalist, Admiral 
J. H. Stenhouse describes two species of birds 
recorded for the first time from Bntain Both 
arrived at Fair Isle, between the Orkney and Shetland 
Isles, during the autumn migration season of 1925, 
and this in spite of the fact that, during the period of 
the recorder’s visit, weather favouring prolonged east 
to west migration was absent. The Petchora pipit, 
Anthus gustavi (Fair Isle, September 24), breeds in 
N.E. Russia and widely across northern Asia to 
Kamchatka, whence it generally moves south-east to 
China during the winter. It has not before been 
noted m Europe beyond Russia. erdon’s reed- 
warbler, Acrocephalus agricola (Fair Isle, October 1), 
is a more southern bird, breeding in the Ural region 
and across Asia to the Himalayas. In winter it is 
found in India and north-west Afnca, Apart from 
one record from Heligoland, it has not previously been 
found in western Europe. Both b were far out 
of the normal migration track of their species. 


Tue Mepusa or Norway —Dr. P. L. Kramp and 
Prof. D. Damas have published (Vidensh. Medd. fra 
Dansk. naturh. Foren., Bd. 80, 1925) an account of 
the meduse of Norway. The specimens on which 
the account ıs based have been collected from 1900 
onwards, chiefly during cruises of the Michael Sars 
When the cruises of this vessel began, there were 
known with certainty only 17 species of meduse in 
Norwegian waters, to which ro were afterwards 
added through the work of E. T. Brownt, and 
more by Hj. Broch It was realised that with suc. 
an extended coast-line and numerous islands with 
deep water adjacent, providing a great variety of con- 
ditions, careful inv tion would probably result in 
a considerable addition to the lst of species; and so 
it has proved, for 57 species are now known, 19 of 
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which are recorded from the area for the first time’ ! reptiles, and mammals 


The present account deals with the baa =e 
Scyphozoa being reserved for a future part Under 
each species 13 given a list of the stations at which 
examples were collected, notes on systematic char- 
acters, and im many cases on the geographical and 
bathymetrical distmbution Excellent figures are 
given of the new genus and of two new species, of 

- some of the rarer species, and of aberrant examples. 


HERRING —Nr. W. C Hodgson gives us, his second 
report on the work he has done in connexion with 
the herrings of the southern North Sea (Ministry of 
Agriculture and Fisheries, Fish Invest , Ser. 1i. Vol. 8, 
No. 5, 1925. 6s. 6d.) From samples taken by the 
George Bligh and from records previously published 
by Bjerkan, immature herrings with one winter nog 
on their scales may be taken about the Dogger Bank, 
the Firth of Forth, and the Skagerak Fish in their 
third vear make their ap ce in the commercial 
shoals, but, whilst some of these may become mature, 
it 1 not until the fish are a year older that they form 
the greater part of the catches made off the north-east 
coast, Northumberland to the Spurn, and high 
numbers come to mem. With this and the 
statement that the younger fish are followed by older 
fish into the great fishery of the Southern Bight, and 
the finding of a considerable amount of spawning 
now on these grounds, Mr. Hodgson confirms a great 
deal of evidence which has been accumulated and 
interpreted by other workers The presence in the 
shoals off the Northumberland coast in 1923 of large 
numbers of herrings with three growth zones on their 
scales and having a small first-year growth wee be 
regarded as exceptional, and so may be the high 
percentage of fish of this age found in the catches from 
north-east of the Spurn in 1924. Negative evidence 
has been found for a migration of spents into the 
Channel from the Southern Bight, but a sample from 
north-west of Skagen indicates the posiay of a 
movement towards the Skagerak he mixing of 
mature fish with first-year growths of 8 cm. and 
9-11 cm inclines Mr. Hodgson to agree with Storrow 
as to the impossibility of the occurrence of separate 
races of herring ın the North Sea, so far as the southern 
half 13 concerned. 

THE HYoOMANDIBULA OF FISHES.—In an important 

per on this se eas Porr Anat, 60, pp. 173-93, 
aaay 1926) Prot F H. Edgeworth, as an adherent 
to the theory of Gegenbaur that the hyomandıbula 
in the Teleostomi is homologous wıth that in the 
Selachıi, reviews the recent theories of Allis, Schmal- 
hausen, and de Beer and, after cntical examination, 
rejects them in favour of the Gegenbaur hypothesis 
In support of this view he advances the tollowing 
facts: (1) In both groups of fishes the hyoid bar 18 
at first a contmuous one, its upper end at first not 
reaching the auditory capsule, though afterwards 
doing so, (2) the hyomandibular is the segmented-off 
upper part of this bar; (3) it comes into relationship 
with the auditory capsule in both groups, (4) the 
relations of that portion of the hyoid constrictor 
muscle which forms a levator hyomandibulm are 
similar in the Chondroste: and Selachu The curious 
condition found in Ceratodus he concludes 18 almost 
certainly secondary 


PELVIC AND THIGH MUSCLES IN ORNITHORHYNCHUS 
—Miss Helga & Pearson (Jour Anat. 60, pp. 152-63, 
January 1926) has made a detailed study of these 
muscles in Ornithorhynchus with the view of inter- 
preting their homologies in the hght of recent work 
on the homologies of the muscles of the Vertebrata 
based on a study of fossil forms, especially the work 
of Romer on the locomotor apparatus of amphibia, 
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Romer had not dissected any 
monotreme himself, but relied on earlier descriptions 
for the conditions obtaining in this group. Miss 
Pearson's work, therefore, supplements Romer’s in 
this respect. She rejects the views of the earlier 
workers, especially Westerling, on the homologies 
of the muscles in this group, and finds that, so far as 
the pelvic and thigh muscles are concerned, they can 
be readily brought into line with Romer’sideas. They 
are essentially mammalian in their arrangement, but 
sometimes still suggest a reptilian ongin. Miss 
Pearson has earen described each muscle and 
indicated its reptilian homologue in Romer’s scheme 
The paper 13 well illustrated a series of carefully 
constructed and very clear figures 


ARTIFICIAL CELLS —Year Book No. 24, issued by 
the Carnegie Institution, Washington, contains bnef 
pro reports on a number of interesting investi- 
gations. Under the director, Dr. D. T. MacDougal, 
the laboratones for plant physiology at Tucson, 
Arizona, and Carmel, California, continue the attempt 
to panid the phenomena of absorption by the plant 
cell, by the properties exhibited by artfiaally con- 
structed cells One definite success ıs recorded, in 
that the artificial cell, if agar, pectin, and gelatin are 
used in appropriate proportions and method in its 
construction, shows the same sort of anomalous 
behaviour, ın removing potassium ions selectively 
from solution containing both sodium and potassium 
ions, as is shown by the living plant cell. Beverly 
L Clarke reports upon this investigation, as also upon 
some interesting experiments on the condition govern- 
ing the swelling of agar gels 


ANTENNA OF TRILOBITES —Hitherto the antenne 
have been found in only four species of tnilobites 
belonging to the genera Neolenus, Tnarthrus, Tri- 
nucleus, and Calymene, which range m age from 
Middle Cambnan to Upper Ordoviaan. In a large 
collection of tnlobites fae the Lower Cambrian of 
Lancaster T a te Taa which has been 
received Dy ha bod useum, Yale University, 
C. O. Dun A a Ea Journ. Sct. 9, 1925, p. 303) 
has discovered the antennæ in one specimen of 
Olenellus. They appear to have been about half as 
long as the body. The species of Olenellus 1s re- 

ed as new, but closely resembles Olexslius 
hompsoni. 

AUSTRALIAN Wind Srtorus.—A discussion on 
Australian hurricanes and related storms, with an 
appendix on hurncanes in the South Pacific, p 
by Mr. Stephen S. Fisher of Chicago and . D. 

odge of the Bureau of Meteorology, Melbourne, has 
been issued under the direction of Mr. H. A Hunt, 
Commonwealth Meteorologist (Bull. No 16, Bureau 
of Meteorology, Melbourne). The publication has 
been undertaken that all recorded data regarding the 
occurrence of hurricanes in Australa and the sur- 
rounding tropical waters might be available for the 
information of mariners and shipping interests 
general! In Australa the Queensland coast 13 most 
often affected by hurricanes In the thirty-four years 
1890-1923 they averaged one or two a year, coupled 
annually with two or three storms of less seventy. 
Four-fi of the storms occur in the five mon 
December to April, and two-thirds of the storms occur 
in January, February, and March. Most of the 
hurricanes which affect Queensland come from the 
east; many recurve near the coast and pass south- 
ward, frequently so far as Brsbane Western 
Austraha has, on the average, rather more than one 
hurricane a year. In the fifty-two years 1872-1923, 
g severe tropical cyclones were recorded ; some years 

ad as many as three, and one year, 1917, had five. 
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Of the less severe types of storm, Western Australia 
has fewer than Queensland. The portion of Western 
Australia which is*most often damaged by hurricanes 
hes far north of Perth. The hurricanes are most 
frequent in the hotter months. The Northern Terri- 
tory has fewer cyclones than Queensland or Western 
Australia. Attempts have been made to issue long- 
previous predictions of hurricanes but no satisfactory, 
result has been attained. Maps are given showing 
the hurricane season in different parts of Australia 
and the movement of the hurricanes at different 
seasons of the year. $ 


MEASUREMENT OF AIR-FLOW.—Methods of air-flow 
measurement are of importance ın many industries 
and ın factories where fans are utilised for ventilahon, 
The Pitot-static tube 1s the instrument most commonly 
used for accurate determination of air-flow velocity, 
but httle detailed nformaton 1s available regarding 
its characteristics. It consists of an open-ended tube 
facing the wind, with holes situated in a concentric 
tube aft of the open end. Both openings are normally 
connected to the ends of a water-gauge and the 
pressure difference gives a reading proportional to 
the square of the air-flow velocity. Expemence with 
the National Physical Laboratory standard instru- 
ment has shown that, although accurate under certain 
conditions, it 1s defective in many respects. In- 
vestigations described i Bgl E. Ower and F. C. 
Johansen (Aeronautical esearch Committee, R. and 
M. 981, “The Design of Pitot-statc Tubes” 
London: H M. Stationery Office, 1925. Price od. 
net) have now. indicated that these defects may be 
eluminated by the SENE IE O : The static 
holes in the concentric tube should be at least six 
diameters back from the base of the head, and the 
copper ane stem at least fifteen diameters downward 
from the holes. The calbration will then be practi- 
cally independent of the shape of head used, and 
therefore insensitive to relatively large variations in 
the form of the nose, so that considerable latitude 
in the manufacture of aera will be ible 
without entailing special calibration. From both 
aerodynamic and mechanical considerations a hemi- 

herical nose is most suitable. The imstrument 18 

en markedly less sensitive than the standard Pitot- 


static tube to angular deviations of the wind, an- 


unportant feature. 


River SOUNDING EXPERIMENTS —The determina- 
tion of submerged contours by the process known as 
sounding has always been subject to the difficulty of 
ca 4 perfect vertıcalıty ın the soundimg chain, or 
wire. most cases, the divergence from the 
perpendicular has not been of serious moment, but 
it can readily be understood that, in taking measure- 
ments in order to compute the di of a mver 
in flood, as close an approximation as possible to the 
actual depth is of the utmost importance. The matter 
forms the subject of a monograph pr ed by Dr. 
Philips of the Egyptian Hydrological Service (‘‘ An 
Experiment to Determine Corrections to Sounding 
in River Gauging,’’ Government Publications Office, 
Ministry of Finance, Darawin P.O., Cairo, price 
P.T. 5). He states that the paa at discharge 
sites in Egypt has been to sound with a heavy conical 
lead weight of about 48 kgm. suspended by a piano 
wire of 1-6 mm. diameter. A stay wire 1s fixed to 
the weight and pulled, from some point well forward 
in the t, until the part of the suspension wire 
which can be seen above the water 1s vertical, and 
it has been assumed, with a certain amount of 
latitude, that in this tion the sounding measured 
is a true sounding. . Phillips proceeds to describe 
the experiments he made with the view of ascertaining 
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the correction n to be introduced in order to 
rectify the deviation of the sounding wire caused by 
the flow of the current. The problem was attacked 
by 8 ding the sounding weight from the side of 
a launch and Senin it through still water at various 
pe atid with various lengths of sounding wire. 

y this means the curvature of the sounding wire for 
the respective and lengths was experimentally 
determined. . detailing his experiments and 
recording the results, Dr. Phill concludes that 
the corrections have been established with ‘sufficient 
accuracy. s 

New USES FOR METALLIC TANTALUM,—It 18 stated 
in the Chemiker-Zestung that Messrs. Siemens, Halske 
and Co have succeeded in solving the problem of 

roducing pure metallic tantalum in the form of 
lage blocks and sheets cf foil, which will be likely to 
provide most useful material for the manufacture 
of‘ scientific apparatus. At ordinary temperatures 
the metal remains untarnished in aur, and it resembles 
the noble metals ın its resistance to the attack of 
chemical reagents In particular, it is said to be 
unaffected by all acids except hydroflnone acid. 
When first prepared by the same firm in 1903 it was 
used for mining the filaments of incandescent electric 
lamps, but for this p it has been superseded 
by tungsten, which melts at a higher temperature. 
It is claumed, however, that it 1s still superior to all 
other metals for the manufacture of the electrodes 
of ligh-vacuum tubes, and it has also been used 
extensively for making small surgical and dental 
instruments. Basins of PY asec may now be 
replaced by basins of tantalum, since the eter metal 
resists chemical action satisfactorily, and ıt can also 
be heated to redness for long penods without deteriora- 
hon. Moreover, it is claimed that electrodes of 
tantalum are superior to platinum electrodes in the 
electrolysis of metallic salts. Thus in the electrolysis 
of common salt the electrodes are not attacked: in 
the case of zinc salts the cathode forms no alloy 
with the zinc, so that no coating with copper or siver 
is necessary. When used as anodes, the metal usually 
protects itself from attack with a layer of oxide. By 
means of the new process the firm has been able to 
reduce the cost of the metal to about one-twelfth of 
that of a similar weigh? of platinum. 


SEPARATION OF THE IsoToPES OF CHLORINE — 
Further experiments on the separation of the isotopes 
of chlorine by diffusion and the determination of the 
atomic weight of the hght fraction are descnbed by 
W. D. Harkins and F A Jenlons in the Japnary 
number of the Journal of iks American Chemical 
Society It- will be remembered that previous 
experiments reported in Nature dealt with the 
heavier fraction, and that chlorine of atomic weight 
35°515, about 0-058 higher than ordin chlorine, 
was obtained by diffusion methods. The resent 
paper deals with the results of a series of d ons 
of hydrogen chlonde through the stems of Scotch 
clay churchwarden pipes at atmospheric pressure. 
The aim,was to produce chlonne of atomic weight 
lower than that of ordinary chloring, and in the final 
product the atomic weight was found to be 35-418, 
or 0-039 less than that of ordinary chlorine The 
extreme separation of chlorine into light and heavy 
frachons thus represents a change of atomic weight 
of 0-097 unit, or I part in 365. It 1s pointed Gut that 
this 1s the greatest relative difference of atomic weight 
obtained by artificial means for any element The 
atomic weights were obtamed by determmmg in 
quartz flasks the ratio of the weights of highly purified 
silver to extremely pure silver chlonde, with no 
transfer of silver or mlver chlonde from one vessel 
to another. 
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The Kansas City. Meeting of the American Association. 


THE annual meeting of the American Associatibn 
for the Advancement of Science was held at 
‘ Kansas City, Missoun, December 28, 1925—January 2, 
1926. This gathering was the eighty-second meeting 
of the Association. ith it met twenty-nine scientific 
societies. The total registered attendance was 1931. 
The total number of papers read was 985. i 
The Dalley of the American Association differs 
. that of the British Association in enco i 
the reading in sectional meetings of large numbers o. 
communications, especially many by younger scientific 
workers. In another owever, the practice 
of the British Association was followed to advantage 
at Kansas City, namely, in that there were a number 
of evening and afternoon lectures specially 


arranged 
for the general public, seven in all, All sessions of 


sections, and the various society meetings, were open 
to the public Several radio talks were arranged, 
and popular accounts of a large number of the papers 
were prepared for wire and mail service to the daily 


y a local publicity committee and -by Science , 


ce, of Washington. 

The address of the retiring president of the 
American Assocation, Dr. J. McKeen Cattell, editor 
of Sctence and the Scsenitfic Monthly, was delivered on 
the evening of the opening day. Dr. Cattell spoke on 
“ Some Psychological iments,” empbasising the 
application of methods o ological measurement 
to modern industrial and social problems. 


selected by the award committee for- 


The poper 

’ , the annual 1000 dollar prize of the American Associa- 
tion, as an outstanding contribution to SPA A 
sented at the meeting, was by Prof. Dayton C. ler, 
of the Case School of Applied Science, Cleveland, Ohio, 
and was entitled “ The Michelson-Morley Ether-Drift 
Experiment, its History and Significance.” This 
paper was read on the Tuesday afternoon,. as the 
presidential address of the American Physical Society. 
A paper on a related subject was presented on the 
Prof James Pierpont, of Yale 


following da 
University. prot Pıerpont’s address was delivered : 


under the auspices of the American Mathematical 
Society, as the third annual Josiah Willard Gibbs 
lecture. His title was “ A History of Man’s Effort to 
Solve the Problem of Space, and the Effect of 
Relativity on Our Views.” 


HE tion which insulin holds in clinical 
medicine in the treatment of diabetes would 
never have become so firmly established if the 
manufacture of the Product > nee been led 
The appearance on the market of preparations 
Sara, potency, perhaps even inactive, would have 
led to a great delay in the recognition of the usefulness 
of this compound, perhaps even to a certain amount 
of scepticism as to its actuality. To control pro- 
duction adequately, then, meant the discovery of a 
method by which the activity of different samples 
could be accurately compared and expressed in 
- terms of some known standard. The latter was, and 
is still, defined in terms of the blood-sugar reducing 
power of insulin, after injection subcutaneously into 
normal rgbbits. Thus one rabbit unit is that amount 
of insulin which*will reduce the blood-sugar of a 2 kilo. 
rabbit, starved for twenty-four hours, to the con- 
vulsive level of 0-045 per cent.: a clinical unit is 
one-third of this amount and ıs the unit which is 
now generally used. The problem of putting on the 
market samples of insulin of known and unvarying 
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Two symposia were led by Prof? Michael I. Pupin, 
president af the peie Tho firet was eld Dy 
tbe Engin Section on the Wedneaday evening, 
with a discussion of the relation of engineering to 
the fundamental saences. On Thursday afternoon 
the Committee of One Hundred on Scientific Re- 
search discussed the problem of the encouragement 
of research workers and of securing co-operation 
among them. The same question was attacked by 
Dr. Vernon Kell secretary of the National Re- 
search Council, whose addreas before the’ Entomo-~ 
logical Society of America was entitled “ Co-operation 
or Isolation in Science ? ” 

President F D Farrell, of Kansas State Agricul- 
tural Co. , chose as the topic of the fourth annual 
ee Xi. lecture “ The Desert Becomes a Garden,” 

ing how the region between the Missouri River and 
the Rocky Mountains, once marked on the maps as 
the “ Great American Desert,” has become one of. 
the most productive cultural areas in the world. 
The whole of Wednesday afternoon was devoted to 
a symposium on prairie ecology, participated in b 
the botanical and zoological See ‘a Jd 

The newly elected raidet of the Association 
is Dr. Liberty Hyde Bailey, formerly dean and 
director of the New York State cultural College 
at Cornell University, Ithaca, N Y., well known as 
the writer and editor of many works on botany and 
on various of horticulture and iculture, 
as well as on rural hfe in general. Dr. was 
also chosen president of the Botanical Society of’ 
America : 

The next annual meeting of the Association will be 
held in Philadelphia, and later annual meetings are 

lanned for Nashville, Tennessee; New York City; 

ee Moines, Iowa; Cleveland, Ohio: and New 
Orleans, in order. This series of mestings will com- 
plete the first of the twelve-year cycles contemplated 
m the plan inaugurated at the Cuicago meeting in 
1920. According to that plan, the Association is to 
meet in Chicago, Washington, and New York in 
rotation once each quadrenninm, meetings during the 
interim yeers being held in other cities, alternating 
between large and smaller places, and . between 
locations in the eastern States, and in the west and 
south. FrANK: THONE. 


The Standardisation of Insulin. - 


potency has been simplified by the issue, to those 
manufacturing the product, of a solid powder (the 
hydrochloride of insulin), the activity of which has 
been determined by the authorities controllng the 
manufacture : this standard powder is now in use m 
different countries, so that all samples -produced 
should be of the same activity. But this, of course, 
depends upon the accuracy of the assay of the sample 
the standard. f - i 

Methods of estimating the actıvity of insulin 
poera have been developed utilisuig both the 

lood-sugar reducing property and also a secondary: 
result of this pro , the production of convulsions 
on doses which reduce the blood-su to levels of 
0-045 per cent. or lower. Owing to fact that the 
occurrence of convulsions in a up of animals is 
mach lees regular than a fall in the blood ec after 
& dose of insulin, to obtain consistent ts very 
pee of animals must be used, either 
rabbits or, perhaps more conveniently, mice. But 
even utilising the first method, complications arise 
from the fact that different animals react very 
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differently to the same dose of insulin on the same 
day, and the same animal shows definite variations 
to the same dose on different days. A method, 
therefore, which tends to eliminate such vanatons 
increases the acc of the assay , the “ crossover ” 
test described by H. P. Marks (Brit. Med. Jours., 
1925, vol. 2, p. 1102) appears to a great extent to 
fulfil this condition Rabbits of about 2-3 lilo. in 
weight are used, those which convulse on one unit 
per kilo. or are abnormally insensitive having been 
previously eliminated from the stock. The principle 
of the method is to divide the rabbits into two groups, 
of which one is given a dose of standard and the other 
a dose of the sample, and then to repeat the test a 
few days later, reversing the doses given to the two 
groups In this way vamations affecting the whole 
of the rabbits, the bulk daily variations in sensitive- 
ness, are eliminated entirely, or almost entirely, 
since different rabbits may respond somewhat differ- 
ently to these bulk variations, moreover, by using 
a large enough number of animals, ıt 18 possible to 
eliminate to a great extent the individual variatons, 
which may be in the direction of either increased or 
decreased sensitiveness, since these vanations may 
be supposed to cancel out 

The details of the actual test are as follows the 
rabbits, at least six, preferably twelve or even more, 
are starved for the twenty-four hours preceding the 
test On the morning of the test, blood ıs drawn 
from an ear vein of each rabbit, and then half are 
given a dose of standard corresponding to o-5 unit 
per kilo. subcutaneously, and the other half a dose 
of the sample, which is assumed to be of about the 
same value. Blood 1s drawn from the ear every hour 
after the injection for five hours, by which time the 
blood-sugar has usually returned to its initial level. 
A little more than 1-0 c.c. of blood is drawn at each 
bleeding, the blood-sugar bemg estimated by the 
Shaffer-Hartmann method. The average value for 
the blood-sugar over the five hours after the injection 
is found and subtracted from the intial value the 
result, expressed as a centage, 1s known as the 
“ percentage reduction ’ of the blood-sugar After 
at least three days the test 1s repeated on the same 

up of rabbits, starved for the preceding twenty- 
fous hours, but the rabbits which previously had a 
dose of the standard are now given a dose of the 
sample, and vice versa. The sum of all the per- 
centage reductions on the sample is now ompr 
with the sum of those obtained on the standard, the 


result beng expressed as a percearago of the latter. 
When the sample has a strength of about roo per 
cent compared with the standard, the standard error 
1s about 2:5, trial of the method with known doses 
of standard tested against roo per cent. standard 
showed that the effect produced tended to be closer 
to the 100 per cent than the actual dose given. thus 
a dose of standard 110 per cent. against standard 
100 per cent. gave a result of 106 per cent, whilst a 
dose of ea ad cent appeared to be 83 per cent. ; 
moreover, the standard errors with these two doses 
were 3:7 and 63 respectively. From the 
given ıt 1s possible to calculate the actual strength 
of a solution of insulin with a fair degree of accuracy, 
to make the appropriate change in its strength to 
bring it to roo per cent and, on retesting, to feel 
fairly confident that the result obtained will ce, 
within about 5 cent., with the result ex 

Do insulin solutions of somewhat varying potency, 
assayed in the laboratory on normal rabbits, show 
sali vanations in potency when used clinically 
on diabetic patients? According to G A. Harnson 
and R D. rence, in a continuation of the same 
paper (p x104), this 1s now the case Although in 
the early days of insulin testing variations in the 
activity of different samples at insulin could be 
detected clinically, and clinical results did not agree 
always with those obtained in the laboratory, during 
last year the vin deni? Levey agreed very closely with 
the clinical tests, so that the authors conclude that 
the method of assay above described gives results 
which are perfectly satisfactory for determining the 
potency of solutions to be used clinically. In the 
erformance of the clinical tests strict erence 1o 

et and daily routine ıs essential the two samples 
of insulin are given on successive days and the 
resultant falls in the blood-sugar plotted as super- 
imposed graphs. if the curves show a reasonable 
coincidence, the samples are considered to be of the 
same strength; if one appears stronger than the 
other, the test is repeated later, using doses which are 
more nearly comparable. It should be emphasised 
that small differences in the strength of erent 
batches will not be detected clinically unless the 
patient’s whole daily routine is kept absolutely 
constant. The authors consider that variations of 
Lo per cent. from the standard will not be inconvenient 
clinically: as has been seen above, the method’ of 
assay worked out by Marks 13 capable of determining 
even smaller differences. 


The Lines of the Solar Spectrum. 


AN important sat a by K. Burns and W F. 
Meggers, d g with the wave-lengths of lines 
in the solar spectrum, appears in Vol 6, No. 7, of 
Publications of the A eny Observatory. In order 
to investigate a number of problems connected 
therewith, the Allegheny Observatory co-operated 
with the Bureau of Standards, Washington, the 
observations being made at the former institution 
and the measurements jointly. The problems dealt 
with in the present paper are the errors m Rowland’s 
measurements of solar wavelengths over a limited 
range of spectrum, and a prelmimary study of the 
relative wave-lengths of lines in the solar and terres- 
tnal An image of the sun was formed in 
a Fabry-Perot interferometer by a lens of 40cm. 
focal length. The issuing light was focussed by a 
quartz-fluorite achromatic lens on the slit of a spectro- 
graph containing a Michelson grating having 500 
es per mm. and giving a dispersion of 365 Å U. 
per mm. in theefirst order. The resulting spectrum 
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therefore appeared as a number of line ımages of the 
sht, each crossed by segments of the interference nng 
system, the centre of which coincided with the centre 
of the spectrum line. Special attention was given 
to a disturbing interference effect which disappeared 
when the slit width was properly adjusted, and the 
paper contains a useful discussion of the interference 
phenomena associated with a continuous spectrum 
The wave-lengths were measured by comparison 
with those of standard lines of neon. Light from a 
neon lamp was reflected through the same ap tus 
by means of a half-silvered diap. Pp before 
the interferometer, and the neon es, crossed by 
Tings, were photographed in an auxilary camera of 
shorter focus. The thickness of the interferometer 
( , In separate experiments, from 375 mm to 
Io fn was computed from the neon lines, and the 
solar wave-lengths were thereby calculated. A table 
gives the wave-lengths of 201 hnes ın the region 
44754-44073 and the corrections to be applied to 
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Rowland’s values at frequent mtervals throughout 
this region. 


In order to compare solar and terrestrial wave- 
lengths a vacuum iron arc was , the comparison 
being made either by simultaneous to sun 
and arc or by successive exposures and independent 
comparison with.neon. A systematic shift of the 
solar lmes to the red was revealed, which increased 
with both intensity and wave-length, within the region 
above quoted. It 1s stated that the dependence on 
wave-length might be merely an indirect effect of the 
dependence on intensity, arian from the difficulty 
in comparing intensities in different regions of the 
spectrum. ing to the need for more extended 
investigation, no attempt is made to form a judgment 
concerning the nature of the red shift, but the shift 
itself and its variation with intensity are ed as 
real, and as making it impossible to say at present 
whether or not the Einstein displacement exists in 
the solar spectrum. : 


` 





University and Educational Intelligence. 


ABERDEEN.—The University Court has appointed 
Dr. A. W. Borthwick, senior research officer to the 
Forestry Commission, to the chair of forestry; and 
Dr. J. Cruickshank, reader in bacteriology in the 
university, to the chair of bacteriology. th are 
first appointments to recently founded chairs. 

Sir David Prain has been a arg to deliver a 
university lecture in the science faculty. 


CamMBRIDGE.—Mr S. Lees, fellow of St. John’s 
College, has been Sa as Hopkinson lecturer 
m thermodynamics. . F. Debenham, fellow and 
tutor of Gonville"and Carus College, has been ap- 

inted Director of the newly formed Polar Research 

nstitute. 

The Pinsent-Darwin Studentship has been allotted 
to Dr. R. D. Gillespie, of the Cassel Hospital for 
‘Functional Nervous Disorders, for the period of three 

ears. 

x A .Scientfic Research Fellowship at Girton 
College of the value of 300}. a year 1s offered for 
research in mathematical, physical, and natural 
sciences. Women who are graduates or have taken 
honours ın a final degree examination of any uni- 
versity, and members of the Girton College Roll, are 
eligible. The appoimtment will be for three years 
in the first instance. Applications must reach the 
S of the College on or before Aprl 12. The 
proposed courso of research, and a dissertation or 
published work, and other evidence of fitness to 
undertake the research, are required. 


‘Lonpon.—A course of three public lectures on 
“ The Constitution and Evolution of the Stars’ will 
be given by Prof. A. S. Eddington at King’s College, 
at 5.30, on February 22, 24 and March 1. A e 

‘course, on ‘‘ Some eas of Therapeutics,” will 
be given at St. Thomas’s Hospital Medical School at 
5.30, on February 22, 23, and 24, by Prof. D. Murray 
Lyon. No tickets are required in either case. 

Three further courses of free public lectures 
are announced, namely: ‘‘ The Morphology of the 
Vascular togams in the light of Pre-carboni- 
ferous Plants,” by Prof. W. H. g, at University 
College, on Mafch 1, 3 and 5, at 5.30; “ Active and 
Passive Immunity,” by Dr. R. A. O’Brien, at Uni- 
versity College Hospital Medical School, on March 1, 
5, 8 and 12, at 5, and “ Atomistic Physics,” b Prof. 
‘A, Sommerfeld, at the Impenal College of ence, 
on March 3, 9 and 10, at 5.30. 
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Britiso Dyestuffs Corporation is again granting 
facihties to a limited number of utliversity students 
taking honours schools in chemistry, to enable them 
to gain an insight into chemical works practice. The 
students must be of British birth, have no direct 
connexion with the dyestuffs industry or industries 
competing with the Corporation, and they must be 


recommended by their professor of ch Ap- 
plication forms should be returned to the Corporation 
at7z7o S g Gardens, Manchester, marked ‘ Vacation 


Course,” not later than May 1. If sufficient applica- 
tions are received, courses are pro for the periods 
July 1-28 and September 1-30 only. 


Tue Ramsay Memorial Fellowship Trustees in their 
Aas for en ie give particulars of the eighteen 
fellowships (including five temporanly vacant) which 
they are administering. These fellowships are for 
research in chemustry and are, ordinarily, worth 300], 
a year for two years. Those awarded in 1924-25 
were held at University College, London (5), King’s 
College, London, the Im College of Science and 
Technology, London, ord (2), Cambridge p: 
Bristol, chester, Sheffield, and the Davy Fae ay 
Laboratories of the ae Institution, London. 
Eleven of them were held by fellows from other 
countries: a Canadian at mbridge under the, 
direction of Sir Ernest Rutherford, a Dane under 
Prof. M‘Bain at Bristol, a Dutchman under Prof. 
Robert Robinson at Manchester, a Frenchman under 
Sir William B at the Royal Institution, a Greek 
under Prof. E C Williams in the Ramsay Laboratory 
of Chemical Engineering at University College, 
London, an Itahan at Cambridge under Prof. Lowry, 
a Japanese and a esc under Prof. F.G Donnan 
at tawerst College, London, a Norwegian at 
Sheffield in the og pee of Metallurgy, a Swede 
at King’s College, ndon, under Prof. A o herdson, 
and a Swiss at the Royal School of Mines, Imperial 
College, under Prof. H. C. H. Carpenter. 


THE Commonwealth Fund Fellowships were estab- 
lshed a year ago by the Commonwealth Fund of 
New York, a phian ic foundation existing since 
1918 and supported by gifts from Mrs. Stephen V. 
Harkness. əy are tenable by British graduate 
students at American universities and are worth 
about 600/. a for two or, in exceptional cases, 
three years. report of the working of the scheme 
in its first year, issued last November and recently 
received, shows that every university and university 
college in Great Britain and Ireland, with one excep- 
tion, sent ın candidates, and that on the final hst 
Cambridge, - Durham, Edimburgh, Leeds, London, 
Manchester, Oxford, Belfast, St. Andrews, and Wales 
were represented. The chosen subjects of study of 
the twenty successful candidates are: Agriculture, 
architecture, botany, chemistry (3), classics, economics 
(2), English (2), geology (2), history, law, mathe- 
matics, medicine i, and physics (2). The fellow- 
ships will be held ın the first instance at the following 
universities Harvard (3), Yale (2), University of 
California (2), Cornell (2), University of Wisconsin 


2), Johns Hopkins (2), Univermty of Chicago (2), 
lumbia (2), University of Ihnoig, Princeton, Uni- 
versity of Minnesota e of the conditions of tenure 


is that fellows are required to travel for three months 
in the United States at the end of the first year. 
Each fellow is asked to submit by the middle of the 
academic year a plan for travel in connexion with 
his work, ior example, to visit libraries, laboratories, 
or universities. Advice gi la g the plan is offered 
by the New York office oi the Fund, and letters of 
introduction when possible, and sufficient allowance 
is made for comfortable travel. s 
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Contemporary Birthdays. 


February 19, 1858, The Duke of Bedford, K.G., 
ERS. 
February 19,1859. Prof. S. Arrhenius, For.Mem.R.S. 
February 19, 1871. Dr. W. Diller Matthew, F.R.S. 
February 19, 1865. Sir Sven Anders Hedin, Hon. 


K.C.LE. 
February 22, 1856. Prof. M. J. M. Hill, F.R.S. 
February 23, 1856. Viscount Cave, G.C M.G 
February 25,1869. Prof. Arthur W. Crossley, F.R.S. 


February 26, 1864. Mr. John Evershed, F.R.S. 





The Dux: or BEDFORD, who was born in London, 
graduated at Balliol College. . His Grace is a trustee 
of the British Museum and president of the Zoological 
Society of London. 


Prof. ARRHENIUS was born at Wiljk, near Upsala. 
He is the originator of the theory of electrolytic 
dissociation, and was Nobel laureate in 1903. In 
the previous he was awarded the Davy medal 
of the Royal Sty for his application of the theory 
of dissociation to the explanation of chemical pheno- 
mena. In 1914 the Chemical Society allotted TA its 
Faraday medal, and Prof. Arrhenius received it in 
person. On that occasion Sir William Crookes said, 
‘The world is deeply in need of researchers both of 
eet those hse genius is characterised by 

t ty of resource in experimental investigation 
exhibited by Faraday and the of Arrhenius. 
Both are revolutionaries and founders of new 
kingdoms. The world’s debt to them is incalculable.” 


Dr. Marruew, paleontologist, was born at St. 
Jobn, New Brunswick. He is curator of fossil 
vertebrates in the American Museum of Natural 
History, New York. 

Sir Sven ANDERS HEDIN, lorer and pher, 
was born at Stockholm end. edad there and im 
various f cities In 1902 he was ennobled by 
the King of: Sweden. He is Hon. D.Sc. (Oxon, 
Camb.). The Founder’s medal of the Royal Geo- 
porua Society was awarded him in 1g0z. Sir 

ven publish My Life as an Explorer ” in 1925. 

Dr. M. J. M. Hix, formerly professor of mathe- 
Mmatics in the University of Tokdon, was borm at 
Berhampore, Bengal. Educated at Blackheath, Uni- 
versity College, London, and Peterhouse, Cam- 
frags” he was 4th wrangler and Smith’s prızeman 
1879). 

Viscount CavE was born in London. 
at Merchant Taylors’ School, he 
John’s College, bridge. Lord ve is chairman 
of the Grand Council of the British Empire Cancer 
Campaign. - 

Prof. CrossLeY is a Lancashire man. He went to 
Mill Hill School, and afterwards he graduated at the 
University of Manchester. He is also Ph.D. (Wurz- 
b ormerly Daniell professor of chemistry in 
the University of London (King’s College), he 1s now 
director of the Cotton Industry Research Associa- 
tion, Didsbury. Prof. Crossley is an Officer of the 
Legion of Honour.. 


Mr. Eversgep, until lately director of the 
Kodaikanal and Madras Observatories, is distin- 
guished for his work in hysics. In 1918 he 
was awarded the gold medal of the Royal Astro- 
nomical Society for his investigations of the radial 
motion in ts, and more recently he has 
detected the shift of. the lines of the solar spectrum 
required by the theory of relativity. 
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Societies and Academies. 


LONDON. 


Royal Society, February 11.—H. G. Thornton and N. 
Gangulee : The life-cycle of. the nodule lo i 
Bacilus Radıcicola (Beij ) in soil, and its rela 
infection of the host plant. A regular pea of changes 
was found, unbanded rods, cocci, and banded rods 
successively predominating in the soil 
the enin a of cocci was associated with/ increased 
bacterial numbers and with the appearance of. mBtile 
forms. When soil and sand is inoculated with a sus- 

on of the bacteria, the latter commence, after a 
period, to spread radially at an appro te rate 

of x inch in 24 hours. The lag 1s apparently related 
to the time taken for cocci to predominate in the soil, 
and is decreased by usin ilk and o'I per cent. of 
calcium phosphate as inoculating fluid. The 
bacteria multiply rapidly in the soil into which they 








have recently spread. Lucerne plants grown from 
seed inoculated with a suspension of iria in milk 
+ O-I per cent. calcium phosphate sho a con- 


siderable increase in nodule numbers and in yield 
compared with plants from seed in ted with a 
suspension in milk alone.—C. E. Walker : The meiotic 
phase in certain mammals. The daughter chromo- 
somes of the last somatic division before the first 
meiotic split longitudinally. The semivalent half- 
chromosomes lengthen out, until the whole nucleus is 
filled with fine semivalent threads. This is the end of 
thetelophase. These semivalent threads join together 
again in pairs to form univalent filaments! which join 
laterally in pairs to form bivalent loops. The fila- 
ments, after forming these loops, separate except at 
their ends. These are the meiotic bivalent chromo- 
somes. At the first meiotic division, the pairs of whole 
somatic chromosomes, joined by their fad ing separate 
and are distributed, half to each daughter cell. The 
longitudinal split in the daughter chromosomes of the 
somatic division which reappears in the [telophase of 
the first meiotic division, is not consummated until 
the second meiotic division. The term: “ excilesis ” 
is suggested for the process by which|each of the 
daughter chromosomes becomes converted into two 
semivalent threads.—J. Needham and Dprothy Need- 
ham: Further micro-injection studies on the oxida- 
tion-reduction ial of the cell interior. The 
results of the micro-injection of pH and rH indicators 
into living cells have been investigated. Oxidation- 
reduction potential indicators exhibit po anomalies 
when injected into Amaba proteus. It appears, there- 
fore, that all the dyes on the scale may, be used with 
biological material. The amosba 1s ble of oxi- 
dising the leucoform of indicators of lower oxidation- 
reduction ntial, and the latter is probably inde- 
pendent of the percentage of oxygen ın the external 
atmosphere. yctotherus cordiformis (an anaerobic 

satiate E an internal pH of 7:1 and an 

ternal 7H of 19:0-20-0 under aerobic conditions, 
while under anaerobic conditions, the latter changes to 
9°5-10'5.—J. W. H. Harrison and F? C] Garrett: The 
induction of melanism in the Lepid Ta and its 
subsequent inheritance. Both in the British Isles and 
on the Continent in large manufacturing and urban 
areas, melanic forms have arisen. e conditions 

int immediately to the smoke in the;atmosphere of 


towns as responsible for the m ism and, more- 

over, indicate that it influences in the larval 

state by means of their food-plants. us it should 
I 


be pone to induce melanism by (z) ing up non- 
melanic strains of Lepidoptera in melanjc distncts, and 
(2) feeding them in non-melanic areas'on food-plants 
artificially charged with impurities ee to exist in 
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or on the foliage of plants found in manufacturing 
centres. Both methods were employed on Selenia 
bilunaria, Tephrosia crepusculana, and T. bistortdta. 
Melanic examples appeared in all the ber pelea Sin 
broods, and in numbers diverging widely from 
Mendelian ton.. The melanism so induced in 
Selenta bilunaria and Tephrosia bistortaia behaved as 
a Mendelian recessive, while in T. ils Seapine it acts 
as a domimmant—J. Gray: The m of ciliary 
movement.—_{v.) The effect of ions on the duration of 
beat.—N. H. W. Maclaren: The early development of 
Cavfa : Note on associated remains of previous 
placentation. 


Linnean Society, January 21 —H. B. Fantham and 
Annie Porter: On two protozoan parasites found 
in the latex of Ficus edulis and Euphorbia striata. 
Two species of berpetemonads were found respectively 
in the latex of Euphorbia striata and Ficus edults in 
Johannesburg, South Africa ; the former is probably 
a strain of Herpstemonas (Leptomonas) dandı, and 
the latter is regarded as a new species. The plants 
parasitised do not show any marked cnalogieat 
symptoms, the infection being localised. e number 
of infected plants was very small ın each case. The 

ible source of the herpetemonads is of mterest. 

ey are best known as parasites of the alimen 

tract of insects, both blood-sucking and non-blood- 
sucking. Marks of peaa very probably made 
by the prohosades of plant-feeding Hemiptera, were 
seen on the Euphorbia, while green flies, Lucia sp., 
were found on the fig-leaves, which may have 
inoculated the flagellates into the latex of the plants. 
They occur m man and dogs under the name of 
Letshmanta kala-asar, and skin-sores are caused by 
them. It is in ing to find the latex of certain 
lants forming a na’ reserve of temonads.— 

. H. Thomas: Discussion: The tion between 
the Caytoniales and modern flowering plants. The 
recently described Caytoniales are of some interest 
because they were giosperms without flowers, 
their reproductive structures being megasporophylis 
ee and microsporophylls bearing anthers. 
A single carpel and a single anther of this fossil 
type can be compared somewhat closely with the 
co: nding structures in the modern flower. It 
is ely that the Caytoniales re t the direct 
ancestors of the flowering plants, but they may be 
derived from the same stock which gave rise to that 
group. Assuming some relationship, the structure 
of Caytonia points to the carpels of the primitive 
Angiosperms having double rows of ovules produced 
in a dorsal median position near the vascular strands, 
rather than to the occurrence of marginal ovules 
produced on the sides farthest away from the vascular 
strands. Caytonia and Gristhorpia were undoubted! 
wind-pollinated, and contamed many ovules in ‘ach 
carpel. They can therefore be cited in o ition to 
the views bertson) that the pnmitve Angio- 
sperms were insect-pollinated. The seeds of the 

ytoniales are 8 in size and do not agree with 
the view that the primitive Angiosperm seeds were 
large like those of C . The comparison of the 
microsporophylls ( Astholtius Arberi) with the modern 
stamens may indisate that the primitive anther had 


four equal pollen-sacs arranged longitudinally, and 
was inse by 1t8 base on the filament. A up 
of planty resembling both the Caytoniales and the 


Bennetttales, and also derived from the Pterido- 
sperms, 18 suggested as the origin of many flowering 
ts. Recent discoveries tend to show that the 
Angiosperms originated at a much earler period 
than was'formerly supposed, and that at least one 
up of early Angiosperms achieved a very wide 
bution in early Mesozoic times. 
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Paris. 

Academy of Sciences, January 11.—Pierre Weiss : 
etsm independent of the temperature. 
Solutions of luteocobaltic chlonde and of potassinm 
bichromate posseas a magnetization cient in- 
dependent of the temperature. This fact ıs of 
importance in the theories of eism. A 
discussion of the possible hypotheses leads to the 
conclusion that constant agnetism should be 
an intra-atomic phenomenon,—Ph. Le Corbeiller : 
The substitutions of the complex modular group.— 
Ladislas Nikliborc: Hyperharmonic functions.—J. 
Kampé de Fériet: The uniformisation of a class of 
functions defined by integral series with meromorph 
coeficients.—Constant Lurquin: Binary covama- 
tion.— — Kiveliovitch: The conditions of a bmary 
shock in the problem of three bodies —-Emile Belot : 
Remarks on the dense internal nucleus of the sun 
and on the movement of sunspots in lathtude.— 
— Pauthenler. The photographic measurement of 
the electrostnction in the case of carbon tetra- 
chloride The nments described are in good 
agreement with theory for the case of carbon tetra- 
chlonde.—H, Pélabon: Detection and the earn 
of certain detectors. Any imperfect contact metal- 
dielectric-metal may be used as a detector of wireless 
waves. If the dialectic interposed ıs gaseous the 
detector obtained is unusable on account of its 
extreme instability due to temperature changes. 
Powdered, badly -conducting solids form stable 
detectors.— — Andrieux: The electrolysis at a high 

temperature of oxdes dissolved in bonc acid or 
borates. Details of a method by which sodium can 
be obtaimed by the electrolysis of borax.— — Baykoff : 
The theory of hardening of hydraulic cements The 
author considers that ec stages can be traced in 
the hardening of cement. The first stage is one of 
solution during which the liquid becomes saturated. 
with the various soluble constituents. In the second 
stage all the products of the chemical reaction enter 
into the colloidal state. This corresponds to the 
commencement of the setting. In the final stage 
the gels are transformed mto e aggregates. 
and this is the penod of hardening.—-A. Kling and 
A. Lassieur: The stability of solutions of carbonic 


acid. In a vious communication the authors 
have shown fiat yann vee as completely as 
possible, an acid reaction, corresponding 
to pH =5-8. One plausible explanatıon of this 


would be that ıt is due to retained carbon dioxide. 
Direct experiment proved that a solution of carbon 
dioxide ın highly. purified watet lost the whole of rts 
carbon dioxide on e to air and gave the same 
acidity (5-8) as water purified without access to 
carbon dioxide.—Georges Delbart: Study of the 
fragııty of cold drawn steel_-T. Karantassis: Re- 
searches on stannous chloro-iodide, bromo-1odide, and: 
chloro-bromide. Data are given in support of the 
exstence of the definite compounds SnICl, SnIBr, 
and SnClBr.—J. Bougault : example of ether- 
oxide of a hydrated ketone.—M. Faillebin. The 
hydrogenation of ketones ın the presence of and. 
umpure platnum black It has been shown in 
earlier communications that the reducton products 
of ketones and aldehydes by h gen in the presence 
of platinum black are aff by -the purity of the 
platinum. In the present paper an attempt 1s made 
to study the m i of the phenomenon. A 
platnum-iron catalyst was treated with a mixture 
of acetic acid and acetylacetone to remove the iron. 
The catalyst thus obtained functions as pure platinum 
black in the reduction of ethyl acetoacetate —Ray- 
mond Delaby: The catalytic oxidation of vinylalkyl- 
carbinols into vinylalky mes in the presence of 
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palladium black The oxidation of unsaturated 
secondary alcohols can only be carmed out in a 
gaseous m at low preesures, but the are 
not good.—André Cornillot: The bis-phthalide 
carboxylic esters.—P. Gaubert : Detection (in wireless 
telephony) and the facies of crystals of galena and 
pynites.—Conrad Kilian: The proportion in which 
the Silurian period is represented by its formation 
of the Tessilian enclosure, and on the presence of the 
Ordovician ın the Sahara.—G. Georgalazs and N. 
Liatsikas. The analysis of the flames from 
the Santorin volcano (eruption of 1925). From the 
lnes recorded in the spectrograph gaseous 
mixture issuing from the central dome of the volcano 
contamed h gen, vapour of sodium chloride, 
el see nitrogen, and probably fernc chloride.— 

Skuplénski : The evolutive cycle in Didymium 
difforme.—-A. Hée: The influence of temperature on 
the imtensity of respiration of submerged eia 
The plants studied were Elodea canadensis, Myro- 
pardu spicatum, and Cladophora, and the tempera- 

vanied between 10° C and 39°-5 C. The 
respiration increased with rise of temperature and 


there was no o um temperature.—P. P. Stanescu : 

The quantitative variations of the carbohydrates in 
the leaves of HEN m the course of a day.— 
M. Bridel an The application of the 


biochemical E bE PAPOEA to the glucosides 
-undergoing hydrolysis by rhamnodiastase to the study 
of the fresh roots of Polygonum cuspidatum. The 
production of a new glucoside, polydatoside. The 
results of the achon oe rhamnodiastase on the root 
extract indicated the presence of a new glucoside. 
Details of the mode of extraction and cation 
of this substance are given, together with its physical 
and chemical pro ies.—L. Mercier: The ortho- 
genesis of the longitudinal vibrator muscles of flight 
in the Diptera.—Jean Piveteau: The importance of 
structural characters in the interpretation of certain 
fossils classed with.the reptiles——Maurice Aubertot : 
The See ay. of the excretory apparatus ın the 
larvæ of itis pelho—L. M. Wetancea - The 
genesis of the hematopoietic organs and of the blood 
cells in the invertebrates.—A. Policard: The move- 
ments of sarcomatous cells cultivated in vitro. The 
most marked characteristic of the sarcomatous cells 
is incesaant and rapid amcaboid movement.—- — 
Raymond-Hamet : e action of yohimbine and the 
active alkaloids of ergot on the sympathetic vaso- 
motor innervation of the kidney.—J. Risler and 
Foveau de Courmelles: The ph logical action of 
the ultra-violet rays unemitien be the thin glass 
in ordinary use. It is generally eri’ that ultra-violet 
Tays emitted by a source of light in the mtenor of a 
sent apparatus are not harmful. Four cases of acci- 
ent resulting from the use of apparatus constructed 
of light glass are described which show that injurious 
effects on the slan can be produced by the absorption 
of raya in the region between A=2960 A.U. and 
4=3120 A.U.—DanieF Berthelot: Remarks on the 
receding communication. Additional data con- 
the results——-R Fosse: The formation, by 
heating plant juices, of urea and of a substance 
giving the same hydrazine colour reaction as formol. 
© simultaneous formation, heating plant juices, 
of urea.and of a substance ving the colour reaction 
of formol, results from eh ysis of a ureide.— 
G. Delamare and Said Djé naak forms of 
Plasmodium vwas.—A. Paillot : oR new disease of the 
nucleus or grasserte of the larve of Pieris brassica 
and a new group of micro-o .—Mme. Phisalix : 
The natural immunity of the eel ainst the virus of 
ha Saag and the rabiadal m of its serum. 
o eal 13 naturally refractory to ee aca and 
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its seram destroys the virus of hydrophobia 1 viro. 
The serum can also be used to tect; animals 


against hydrophobia—B. Issatchenko : Divan 
tion in the sea.—X. Debedat: Ulcerated | Röntgen 
high frequency treatment 


itheliomas cured b 
e aa omealation’ After giving details of his 
own curè by this treatment, -the author concludes 
ists need not die of cancer brought on 
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Diary of Societies. 


SATURDAY, Fusevaryr 2. 


Barau PsrowoLoaida, SoamerTy (Industral Section) | (at National 

Institutes of Industral oloy, S3 Gaii Pe. Holborn), at 11.30.— 
cant’ reeked 

Gee Bare at 3. — Dr. d Jaodonald = 


Gmer Werra (s 6 Quem Square, W.0.) ab B= —G. 
Arenell: A Glanoe at acorn aa 
PrrmtotocicaL Boorery (ab King's College 


MONDAY, Funzvany tA 


at dli. 
BoraL Boasrr, H, ab 480 —Rev, T. Gane te 

of the Galilee Sell Peat a Robina: A Seientafie a at 
a Neanderthal Skull found m Galilee, from a Cast. 
Ixsrrrora or Acroanima, at &.—0O. R. YV. Coutts: On the Dutaibation 
of Life Office Protte, 

Borat OoLieas or BURONONS OF Exot, at 5.—fir a kelto 
and Man (1): Tho Tauugs Ahthropoid : 


ton, 
Society), at 5 80.—Prof. 
: The Infinenos of Alternaty id emerges on na 





eta —H. T, Pools Flastamty of 
Jellies of Cellulose Acciaio in Helston to thar Ph = 
F G. Tryhorn and W, F. on 
The Adsorptan a Coconut Obarooal of Bature i Vapours of 
some Pure Liquida, on ITI. Stages in the on by a 
Ooconut Charcoal from the ted Vapour over LAquid Mintares of 
Alsohol and Benrene and of Acetone and Benæsene — DA 
Delo be rrii Pads ande i 
BRITE [NSTITOTR O Barr Collega fer 
Women), at 5.80 — ” Prof cae gohan vy 


Environment Gaomre) 
arrruriox oF Cat, rooneas (Informal Mooting), at 7.—A. F. 
Harmer and others: Discussion on Some lg Obaractenstios in 
the Application of ae. to Publio Ba 
Emmers 


ow or Centre) (at 
Beweaatle-upon Trae) at 7.—J, Ll Thompson and 
IL Wi : Notes on the Testing of Bta tas on, 

Imptrruriox oF SrxvoruaL HwcnrKens (Madan ve Branch) (at 

Birmmgham), at 7.80 —H. F Lea: Artemal wn hon, 
Bora. Socimrr oF Axrs, at &—Dr. G, W. O. Kayo: Production 

Measurement of High Vacua (Cantor Lectures) (2). 

Rora. Socmurrr or Ee ee homie 8.—tr Frank 


- Ool Abnormal Teeth from tbe Region of the Premarilla. 

Ranwar Ou» (at 65 Belgrave Road), at 8 15.—B. M, Busley : Derelop— 
ment of the way Oarriags. 

Rovat GroorapHical Soormry (at Zoltan Hall), at 8.90. i 


j 
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bern Fangvary 28. 


in the Greater Yam Dicecores Idnn.—Prof. J. 
duction of Lavender OU from Irah Plante, i: 7 
RoraL Leerrroriam or Gamar Sera, aś 5£.15.— Prof. J. Bareroft: 
The (2)° The Shell. 
Bo Soanery ig hoe edicine, Surgery, 
YAL or Iona (M , Electro-Therapen 
Taryn gology Bectucns), at 530, —Dr. a B T. panon i 
Melville, a H B. Hastings, Dr. W. Gordon, H. H 
-W , Dr. R Dr. D. Fares Br Ohariton 
* Discusion Disgvosts and Treatment of ee arene 
Now Growths, 
RITISH Twerrrvre or PHILOSOPHICAL rhe dinn for 
Women}, at EI. Prof. L J. als A Problems 
within Borenos (Leotaro). 


poor or en, at 6.90.—Dr. T H Booi- Report on 


° Lehane Vn Seve the Bousty's Gardens d Jer 19%5,— 
W. BL Le Gros Olerk and the late Dr. O. F. Bonn A Monogra of 
and 


Peroy Hex ped:- 
-West Afmoa—Halen AL Dev b of 
Bngland: lopment o 


Gonophores of the 
Leerrroriom or miL at 6.—V Bayley: The 
Survey and Construstuon of the Hite Khyber 


way.—Ool. G. B. Hearn: The 


~ Ralway. 

lawrrrura or MARINE at 6.90.—F. 8. Clifford ; The Principles 
and Practise of Automatic d 

ROTAL Puoroararnio Socrery, ab 7. LA ley : Palestine (Lecture) 

LEETITOTION OF BLacTRicaL Exenramns Midland Outs sb Hotel 
pena Loods), ab 7. Se Micctriflcation of the Pars- 

Balwny. 

nae or OHIWIOAL bepuara and Midland Beotion) (at 
Blrmmgham Univermty), at 7.15.—A.A Perks: The Heat Reactaons 
oceurrmg during the Vu see of Rubber. 

Ieerrrvrion oF amp: BIPBUILDEES of Soortamp (ab 3 


(indan Section), at 815.—BR H 
phle Eesaroh in India. 


WEDNESDAY, Feweosary H. 


Dartirors or Hravom, at 8.80.—Dr, L. R. Lemmere: Diet in Schools. 
Borat Ootusas or Sumasoms or Horoiamp, at 5 —Sir Arthar Keith: 
Fom Eomans of Ape and Man (3) : Foral Anthroposds of Hurope and 
of Asa, 
GrotociaaL Soaurry or LowDow, af 56.30. — Dr. G. L. Wiles: The 
Geologieal Strustare of Ben Lawers and Meall Corranaich (Perthshire) 
emer B Boosey FOR THE &ropr or rum HIFTORY OF 
oroar Gr the Science Museum, South haere peg at 
cme F, Tyas: Matthew Murray—-A Qontendry Appronlahion 
a Leerrrors of PHILOSOPHICAL propia im at e ulrni of London 
"aut at 5.90—Hon. Bertrand Russell the World 
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‘Problems of Immunity and Infection: 

, the Filter-passing Viruses.: 
N investigations on the effects produced iy the body 
by invading micro-organisms, much attention has 

been directed towards an analysis of the! defensive 
reactions of the former, but fewer observations have 
been made with regard to the offensive powers of the 
latter. Thus it is well known that the leutocytes or 
white cells of the blood, the wandering of the 
tissues, and certain of the endothelial cells ilining the 
blood capillaries, are a part of the defensive mechanism 
of the body against bacteria or other parti Ite matter, 
which they ingest, and, if possible, destroy, whilst a 
further line of defence is represented by the different 
types of immune bodies which are present in the cells 
and tissue fluids or are developed therein in response to 
the invasion. The factors on which the infectivity, or 
virulence, of an organism depends are, however, less 
certainly understood, although variations in virulence 
quite apart from variations in the defensive powers of 
the host have been frequently observed. The “ Report 
of the Medical Research Council for 1924-1925 ” lays 
stress on this aspect of the question, which has assumed 
considerable importance from the recent work of Gye 
and Barnard on cancer. 
It has been known for some time that certain organ- 
isms are, by themselves, non-virulent : thus, the bacilli 
or spores of tetanus, or lockjaw, and those ke gas gan- 
grene, if thoroughly washed, produce no ill-effects on 
injection into the animal body. Gye and Cramer found 
that a minute quantity of a calcium salt, or of silica, 
both common constituents of the soil in |which the 
organisms occur, injected along with them enabled them 
to act with their full virulence. A somewhat similar 
relationship was observed by Gye and Kettle with 
regard to the growth of the tubercle bacillus in the 
presence of silica, a relationship which is seen clinically 
in the association of pulmonary tuberculosis with silicosis 
in ‘ miners’ phthisis.’ It is of interest that some proto- 
zoa also seem to require the presence of some associated 
factor before they become virulent: thus,/Dobell has 
found the Entamaba histolytica, the ameeba responsible 
for one type of human dysentery, in the intestine of 
many people in Great Britain, yet the disease itself is 
very rare. . 
It will be recalled that the work of Gye ahd Barnard 
on cancer offers a very close analogy to|the above- 
mentioned examples of the association of an organism 
with some ‘ specific’ factor necessary for the develop- 
ment of the power of infectivity. The difficulty facing 
the hypothesis of the infective nature of|cancer has 
always been the impossibility of transferring the tumour 
from one animal to another of a different species, and 
even in the case of animals of the same species, 
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transference is only possible with the living tumour 
cells. On the other hand, the microscopical appearances 
of a single variety of cancer in different species are the 
same, suggesting definitely a similarity of origin. The 
investigations of Gye and Barnard reconcile these two 
points of view by showing that the disease depends on 
the presence of a micro-organism acting in association 
with a ‘ specific’ chemical factor. 

Akhough usually the inoculation of an animal with a 
tumour only produces a growth when the livmg tumour 
cells are implanted, a few exceptions to this statement 


are known; thus, the Rous fowl sarcoma is caused by : 


an agent which passes through the finest filters and has 
for long beer believed to be a filter-passing micro- 
organism. Gye proved that this virus is actually 
corpuscular, since it can be shifted in fluids by the 
application of a centrifugal force and in pure culture, in 
the technique of which he was also successful, can be 
photographed by means of ultra-violet light by the 
method devised by Barnard. The presence or absence 
of the organism, determined experimentally by Gye, 
was confirmed microscopically by Barnard, thus in- 
creasing confidence in the results obtained by each 
author. But the greatest interest, perhaps, lies in the 
demonstration that the organism itself failed to produce 
any tumour when inoculated into fowls: it was only 
when an extract of tumour tissue in which there were no 
living organisms was inoculated together with the 
virus that a growth appeared. It was found on further 
work that the microbe could be obtained from other 
animals or tumours, but that the second non-living 
factor was ‘specific,’ in the sense that the type of 
tumour and its actual occurrence m an inoculated fowl 
depended upon the former’s presence. The work sug- 
gests that the organism can only produce a tumour when 
the ‘ soil’ is suitable for its growth: the many agents to 
which the origin of different cancers is ascribed, such as 
various irritants, may perhaps act by production of a 
favourable ‘ soil,’ in other words, by causing the cells of 
the tissues to form, in the course of their, probably 
abnormal, metabolism, a chemical substance, which, in 
the present state of our knowledge, can only be described 
as the ‘ specific factor.’ 

The work of Gye and Barnard lends additional 
importance to investigations of the other filter-passing 
viruses and the diseases caused by them, among which 
may be mentioned canine distemper, * sleepy sickness ’ 
(Encephalitis lethargica), herpes, vaccinia (cowpox) and 
variola (smallpox). That methods which are used for 
‘the investigation of the properties and effects of ordin- 
ary bacteria are applicable to the study of these viruses 
has been shown in the case of vaccinia and variola by 
Gordon. He has found that different samples of vaccine 
lymph obtained from calves and used in the vaccina- 
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tion of human beings against smallpox contain the same 
virus, and that the viruses from different smallpox epi- 
demics tested against anti-vaccinia serum, all gave 
positive results. The fact that the immunity reactions 
given by this group of ‘ ultra-microscopic’ organisms 
are similar to those given by the more common bacteria 
suggests that investigations on the other filter-passers, 
such as the viruses of cancer and canine distemper, 

be undertaken with the hope of adding greatly to our 
knowledge concerning them. Work in connexion with 
the latter disease is being carried on in association with 
the Field Distemper Fund. It has been found that the 
disease can be transmitted to ferrets, which may thus be 
used for mich of the experimental work ; the virus is 
undoubtedly a filter-passer, although it bas not yet been 
isolated or cultivated tn vitro ; the disease is extremely 
infectious, and it appears possible that the virus is air- 
borne, at any rate over short distances, necessitating 
adherence to a scrupulous technique on the pat of all 
those concerned in the investigation. 

Two further points may be very briefly considered. 
Although the chemical nature of Gye’s ‘ specific 
factor’ is quite unknown, there is no reason why 
further research should not throw light upon its general 
chemical properties, in the same way that recent work 
has brought an increased- knowledge of. the chemistry 
of the cofmpounds involved in the immunity reactions 
of the body. Dudley and Laidlaw have obtained from 
tubercle bacilli a substanée which forms precipitates in 
high dilutions with the serum of animals immunised 
against the whole protein constituents of the bacilli, 
although it will not itself evoke the production of such 
a serum. -On analysis, the substance was found to be 
a complex carbohydrate of the nature of a gum, yielding 
pentoses ahd a more resistant nucleus ‘on hydrolysis. 
Again, Hartley has shown that certain of the reactions 
between diphtheria toxin and antitoxin are caused by 
the ether-soluble constituents of the serum, whereas 
others occur independently of this fraction. 

Finally, mention should be made of the question of 
treatment : the work on the filter-passing viruses having 
shown their close relationship with the microscopic 
bacteria, so far as the responses of the body are con-- 
cerned, the outlook for a specific therapy is brighter 
than might otherwise have been the case. Meanwhile, 
the investigation of chemical compounds with a bacteri- 
cidal action is being continued, especially in connexion 
with tuberculosis : both sanocrysin and certain oils have 
claimed the particular attention of numerous workers. 
An interesting point in connexion with the latter is the 
discovery by Griffith that the germicidal power of the 
oils is increased by exposure to the sun’s rays, owing to 
chemical changes which they undergo in the light. One 
may recall the formation of the anti-rachitic vitamin 
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in similar circumstances, and the beneficial effects of 
sources of the fat-soluble vitamins in this disease. 

The many points on which our knowledge of micro- 
organisms is advancing suggest a hopeful outlook with 
regard to the treatment of cancer and tuberculosis, two 
of the great scourges of mankind. Although a certain 
cure is not yet obtained, and may be still far distant, a 
cautious optimism with regard.to the position appears to 
be justified. 


Spitsbergen Papers. 

Spitsbergen Papers. Vol. 1. Scientific Results of the 
First Oxford University Expedition to Spitsbergen 
(1921). Pp. xi+454+17 plates. (London: Oxford 
University Press, 1925.) 30s. net. 

RITISH tradition in Spitsbergen dates from 

f Stuart times, when English sailors explored 

the coasts and fiords of that northern land. Later, 

Phipps, with whom was the midshipman destined to 

be Lord Nelson, and Lord Dufferin, added to our 

associations. Scientifically, however, the tradition 
is barely half a century old, Sir Martm Conway’s 
expedition being virtually the first serious attempt 
of British men of science to grapple with the problems— 
geographical and geological—of Spitsbergen. Within 
the last few years, the exploration work of the late 

Dr. W. S. Brucé, the detailed geological investigations 

of the Scottish Spitsbergen Syndicate, and the results 

of the several Oxford University expeditions, have put 
the seal upon our interest and research. 

The present work, which is the first volume of the 
results of the four Oxford expeditions and is devoted 
to the researches of the first (1921) party, consists 
of thirty-two reprints of papers, retaining the format 
and pagination of the scientific journals in which they 
originally appeared, with an appendix on Polyzoa 
and Tunicata which has not previgusly been published. 

In the preface to the volume, the writer states that 
the original idea was that the expedition should be 
purely ornithological. Later, however, the personnel 
was increased to include representatives of the other 
natural sciences, with the result that the book contains 
articles on subjects ranging from rotifiers and lichens 
to topography, glaciology, and the courtship of birds. 
The party finally consisted of eighteen men under the 
leadership of the Rev. F.C. R. Jourdain, and with the 
title of the Oxford University Expedition to Spitsbergen. 

The expedition consisted of two parties which spent 
almost three months in the archipelago, visiting Bear 
Island, Prince Charles Foreland, and the west coast of 
Spitsbergen generally, and Ice Fiord in particular. 
The scientific results obtained were published as soon 
as possible in the appropriate journals, so that specialists 
have already seen the results that most concern them. 
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The results may be divided into two groups : those 
which deal with topographical and geological work, 
and those concerned with the zoological and botanical 
observations made by the expedition. The’ former is 
represented by three papers of great interest. Mr. 
R A. Frazer gives an account of the topographical 
work of the expedition, which was mainly in the nature 
of a reconnaissance and consisted principally ofa sledge 
journey into the area north-east of Ice Fiord|known as 
Garwoodland and New Friesland. In another paper 
Messrs. Huxléy and Odell describe in detail the nature, 
and, their theories of the formation, of the peculiar 
stone and fissure polygons and other surface markings 
seen so well in Spitsbergen. This paper is |of special 
importance in view of the fact that it was only so 
recently as ror4 that Hégbom, for the first ‘time, put 
forward a feasible explanation of the phenomena. 
Mr. Slater’s observations on the Nordenskiöld and 
neighbouring glaciers are also worthy of closk study in 
view of the analogies (already noted by Garwood and 
Gregory) to be drawn between certain glacial phenomena 
in Spitsbergen and British drift deposits. 

The biological papers are of exceptional interest 
from an ecological point of view. Spitsbergen occupies 
a peculiarly favoured position for such study, being 
a fairly accessible region for the explorer, yet sufficiently 
isolated to maintain a relatively simple and 
flora. In addition, a great number of observations 
had already been recorded by other workers. Full 
advantage was taken by the Oxford Expedition of 
the opportunities thus afforded, as is evidenced by 
the published results. In a work of this kind, it is 
an mvidious task to select papers of ontstanding 
merit, but the “ Contributions to the Ecology of Spits- 
bergen and Bear Island ”’ by Messrs. Summerhayes and 
Elton is one of the most striking contributions yet 
made to Arctic biology. In this paper the authors 
describe the plant and animal communities jof part of 
Bear Island and Spitsbergen (Prince Charles| Foreland, 
Cape Boheman, and various parts of Ice Fierd). The 
succession of plant communities is traced, a noteworthy 
feature being the relative abundance of togams, 
especially Bryophyta. The proportion of this group 
is particularly high upon the maritime coasts, which 
qity. The 
number of species, both plant and’animal| is small, 
the severity of climatic conditions, geographical 
isolation, and the absence of distinct night and day 
being the chief factors held responsible. In addition, the 
authors give a sketch of the food cycle in me Island. 

a 








The remainder of the papers, apart fro 
ecological problems, are devoted to additi 
systematic zoology and botany. f 

The volume, since it unites a somewhat | scattereg 





t 


296 . 





literature, will prove useful to libraries, universities, 
and other institutions, besides appealing to the evẹr- 
increasing number to whom Spitsbergen is more than 
a geographical name. The absence of an index in a 
work like this is of no real importance, but one hopes 
that the printers, not the authors, are responsible for 
the occasional lapses in the spelling of geographical 
names and for the ‘die-hard’ form “ Spitzbergen,” 
whith once or twice makes its way into the text. 

The results of the further Oxford expeditions will 
appear as the second volume of these papers, while 
other results, notably ornithological, will appear in 
book form. Perhaps one can say nothing better for the 
present part than that one looks forward with interest to 
the arrival of these future works. In the preface, the 
committee expresses the hope that other young scientific 
workers may have equal opportunities for similar 
experience. All who read these results will heartily 
echo this wish. Few countries offer so much of value 
for the young natural historian as Spitsbergen, and 
the work of the Oxford expeditions will prove an 
admirable guide. W. E. SWINTON. 





Products from Coal. 

The Industrial Applhcations of Coal-Tar Products. 
By H. M. Bunbury and A. Davidson. Pp. xi+ 284. 
(London: Ernest Benn, Ltd., 1925.) 42s. net. 

HE numerous products obtained from coal-tar 

are ever increasing in importance, not so much, 

perhaps, because of the isolation of new substances or 
new derivatives of the older materials recognised as 
being present therein, but more by reason of the 
utilisation of compounds hitherto known to be present, 
which have previously found no industrial application. 
In the preface to the book under review, the authors 
direct attention to the fact that no commercial use has 
yet been found for phenanthrene and fluorene, and it is 
indeed remarkable that this should be the case when 
it is remembered that phenanthrene is the basis of some 
of our most important natural alkaloids, Nevertheless, 
the other side of the picture tells a different story, and 
there can be no question that in the near future use 
will be found for these hydrocarbons just as use has 
now been found for such substances as acenaphthene 
and carbazole, qompounds at one time regarded as 
laboratory rarities. 

The materials required by the chief users of the coal- 
tar products, the fine chemical industry and the dye- 
stuffs industry, are steadily advancing in complexity and 
intricacy’, because the competition between the various 
interests leads to the production of new compounds 
possessing some small advantage over the older ones 
which enables them to compete successfully in the 
world’s markets. It does not necessarily follow that 
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complexity of structure implies commercial advantage, 
because some of the simpler products—for example, 
aniline black—-still retain their places among the fore- 
most of the dyes in use. But when the field of choice 
is so wide and the number of products so great, research 
will always find some particular substance which has 
special industrial advantages leading to a demand for its 
production, and the manufacturer is often prepared to 
meet this demand even though it entails a financial loss. 

The progress of the dyestuffs industry, which is based 
on the products from coal-tar and the “ intermediates ” 
derived from them, is indicated by well-defined steps, 
each involving the utilisation of a new series of products. 
‘The initial production of the triphenylmethane dyes 
found employment for the coal-tar bases aniline, the 
toluidines, and so forth. The introduction of the 
substantive cotton dyes provided a use for naphthalene 
and the sulphonic acids of the naphthols and naphthyl- 
amines. The production of synthetic alizarine brought 
in anthracene and the tremendous step in advance made 
when Bohn discovered indanthrene provided a use for 
a variety of products hitherto either unknown or not 
utilised. Without question, the development of the 
industry depends on the production of new and suitable 
intermediate products or the preparation of old “ inter- 
mediates ” in a new and more economical manner, and 
it would seem that we are now about to enter a new 
era in this connexion which may affect our existing 
conditions of manufacture, because it entails a com- 
pletely new kind of chemical technique. 

The successful production of methyl alcohol 
(methanol) provides the “ writing on the wall” and 
indicates the direction synthetic organic chemistry 
will take in the future. Every manufacturer interested 
in organic chemical reactions,and every organic research 
chemist, should keep the phrase “reactions at high 
temperatures and pressures in the presence of a 
catalyst ” always before him, because we as a nation 
must not be behindhand in the new development. 

The book under review is a well-thought-out attempt 
to group the industrially important material among the 
dyestufis, explosives, and so forth, under the head of the 
industrial parent substance. The method is a good one, 
and enables the’reader to find with little trouble any 
substance concerning which he may require information. 
The use of charts wherever possible facilitates reference 
and helps the reader to see at once the relationship 
between the various derivatives of some single parent 
substance. For example, Chart v. on pp. 116 and 117 
gives a very clear and concise picture of the derivatives 
of naphthalene. The book is well printed, and the 
formuls are clear and not too elaborate. It should find 
a place on the shelves of all those who are interested 
in the subject with which it deals. J. E.T. 
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South American Pit-Vipers. 

A General Consideration of Snake Poisoning and Obser- 
vations on Neotropical Pit-Vipers. By Afranio Do 
Amaral. (Contributions from the Harvard Institute 
for Tropical Biology and Medicine, 2.) Pp. vi+ 64+ 
16 plates. (Cambridge, Mass.: Harvard University 
Press; London: Oxford University Press, 1925.) 
ros. 6d. net. 


HE work under notice is a collection of four 
papers on the classification of the South Ameri- 
can pit-vipers, prefaced by an essay on snake poisoning 
in general. In the preface, the nature of the poisons of 
the principal venomous snakes, their complexity, their 
action, the quantity of venom ejected, the symptoms 
seen in victims bitten by serpents of different kinds, 
and the serum treatment of snake bite is all surveyed 
in 20 pages. The materials for this survey have been 
selected with discretion, the information is accurate, 
and it forms a-useful introduction to the subject of 
snake poisoning, but has no particular relation to the 
four short papers which follow it. 

Of the serum treatment of snake poisoning, the 
author has had first-hand experience at the Butantan 
Institute at Sao Paulo, where he has been an assistant 
for some years. The Butantan Institute is the only 
place where the serum treatment of snake poisoning has 
been thoroughly exploited, first by Vital Brazil and 
latterly by Gomes. Here four classes of serums—anti- 
crotalic, anti-micrurus, polyvalent anti-bothropic, and 
polyvalent anti-ophidic—are manufactured and issued 
in concentrated form. Snake poisons are highly 
specific, and a serum produced against one species of 
snake is generally of little use against another, although 
some amount of overlapping occurs. Polyvalent sera 
are, therefore, necessary for treatment, as the particular 
species of serpent responsible for the bite cannot 
usually be identified and there is no time to spare, if 
the treatment is to be effectual. 

_ As with poisoning by bacterial toxins, early adminis- 
tration of serum is essential. We do not agree with 
Dr. Amaral that the dosage and method of administra- 
tion should be adapted to the “ estimated ” quantity 
of poison inoculated. We believe this to be dangerous 
advice, and that a full dose should be administered as 
soon as possible after the accident and by the intra- 
venous route. If this is impracticable, the serum 
should be injected deeply into the muscles of the buttock. 
Anti-serum is but slowly absorbed from the subcutane- 
ous tissue, and is at least twenty-five times as effective 
when injected directly into the circulation. Unfor- 
tunately, intravenous injection is rarely possible until 
some time afterwards, as. the doctor is not usually 
present at the time of the accident. Notwithstanding 
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all the disadvantages pertaining to the treatment of 
snake poisoning, the results in Brazil have been very 
encouraging. 
The value of the preface would have been increased 
if a short bibliography had been attached to indicate to. 
the serious student where the literature on snake poison 
may be found. Should such a one read t review, 
he may be glad to know that it is completely reviewed 
in vol. 2 of Marie Phisalix’s wonderful book, “ AnimBux 
venimeux et venins” (Paris: Masson et Cie, 1922). 
The four systematic papers contain a reasoned 
criticism of the present classification of the commoner 
pit-vipers and suggestions for their better arrangement, 
based upon the examination of upwards of 6600 living 
specimens of all ages. It may seem strange’ that one 
individual has had such a wealth of materjal at his 
disposal. This is explained by Dr. Amaral’s connexion 
with the serum institute at Butantan, Brazil.: Quanti- 
ties of living snakes are procured by the Institute to 
supply venom for the immunisation of horses, and many 
are also sent for identification in order that the victim 
of snake bite may receive the appropriate anti-venom. 
A re-examination of the classification of these South 
American vipers will be welcomed by herpetologists 
and others interested in their identification, as at 
present there is some confusion. wealth of 
synonyms, too, is bewildering. In the British Museum 





catalogue of snakes, under Lachesis us, there 
appear more than thirty synonyms. Dr. Boulenger, 
who is responsible for the catalogue, does, indeed, 


suggest that, under this designation, two or three 
different species may be confounded. In the opinion 
of Dr. Amaral, much of the confusion is due to the fact 
that European herpetologists have generally had only 
spirit specimens at their disposal, which lost their 
colour, and have not had means of differentiating young 
from old snakes. As he shows in the second article in 
the book under review, “ On the Evolution of Dorsal 
Markings,” the pattern at different ages varies so 
greatly in some species, e.g. Bothrops jararacussu, that 
it might be supposed that one was debling with 
different species. 

The principal paper in the series is on the differentia- 
tion of the species Bothrops atrox, B. jararaca, and 
B. jararacussu. The author concludes that “ echis ” 
of most of the Spanish-American countries} the “‘ fer- 
de-lance”’ of Martinique, the “ barcin ” of Trinidad, 
and the “caissaca” of Brazil are all ope species, 
Bothrops atrox (Linné). The “jararaca” of Brazil 
and the “ yarara” of the Argentine "he found to be 


-B. jararaca (Wied), and the “ jararacussu }’ of Brazil 


and the “ yararaguassu ” of Argentine, Paraguay, and 
Bolivia to be B. jararacussu (Lacerda). Hejprefers the 
generic term “ Bothrops” to that of “ Lachesis,” on 
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the ground that this name was the first used, namely, 
by Linné so long ago as 1758. The three species differ 
in their habits of life. B. atrox prefers humid, wooded, 
and rocky places, and feeds on small rodents. B. jara- 
raca. prefers the open and is commonly encountered in 
hay-fields. It also devours small rodents. B. jarara- 
cussw is amphibious and feeds almost exclusively on 
batrachians. Their poisons are different. These three 
spedies are described in detail. The last of the series 
of papers deals with Bothrops Newwiedit, which 
Dr. Amaral proposes to divide into four subspecies, on 
the ground of the fixity of their chromatic characters. 
Here he would appear to be on uncertam ground. The 
characteristics on which the proposed subdivision is 
based are associated with the habitat of the snakes, and 
there is no evidence that if they were translated from 
one locality to another the supposed fixity would be 
maintained. - 

The papers are accompanied by excellent plates. 
The coloured pictures of B. atrox, B. jararaca, and 
B. jararacussu, drawn from life, are beautiful. 

f C. J. M. 








The Newcomen Society. 


The Newcomen Society for the Study of the History of 
Engineering and Technology. Transactions, Vol. 4, 
1923-1924. Pp. xii + 153 +21 plates. (London: 
Secretary, Newcomen Society, Science Museum, 
1925.) 205. 

HIS latest volume of Transactions of the Naw- 
comen Society is one of wide interest. The 
subjects dealt with range from chain pumps of the 
seventh century to the earliest locomotives in America ; 
from the dynamics of Leonardo da Vinci to the biblio- 
graphy of the history of engineering and applied 
science. Asa frontispiece there is a reproduction of the 
earliest known print of aNewcomenengine. This print 
is not only the earliest drawing, but also the earliest 
document of any kind known showing the construction 
of the engine. The original by Henry Beighton was 
only recently discovered in the Library of Worcester 

College, Oxford, by Mr. L. de M. Johnson, of the 

Oxford University Press. Though in the Transactions 

the drawing has had to be folded, copies can be obtained 

unfolded, and we think this historical drawing should 
be exhibited wherever mechanical engineering is taught. 

The philosophical view of the work of the Society is 
well stated in the presidential address of Mr. Loughnan 

St. L. Pehdred, while the biographical side is Ilustrated 

by a paper on the Rastricks—a family in which engineer- 

‘ing skill was in some degree inherited. John U. Rastrick 

was a contemporary of George Stephenson, and his best 

memorial is the London and Brighton Railway. 
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Just as it is the aim of the Newcomen Society to further 
the study of the history of engineering and technology, 
zo it was one of the objects of the Royal Society in its 
earliest years to collect and chronicle a history of 
the minor arts and trades. In his diary of January 
16, 1660, John Evelyn wrote: “I went to the Philo- 
sophic Club where was examined the Torricellian 
experiment. I presented my circle of Mechanical 
Trades”; and in Dr. Birch’s History of the Royal 
Society is an entry of the same date: “ The Catalogue 
of Trades brought in by Mr. Evelyn and that of 
Dr. Petty were referred to them and Dr. Merret to be 
compared, methodised and returned to the Society.” 
Evelyn’s “Circle” has been preserved, and with a 
prefatory note by Mr. Forbes Sieveking is reproduced 
in this volume. 

Two very different aspects of the iron industry in 
England are given in Mr. Rhys Jenkins’ “Sketch 
of the Industrial History of the Coalbrookdale 
District,’ and in Mr. W. A. Youngs paper, 
“Works Organisation in the 17th Century: some 
account of Ambrose and John Crowley.” Iron 
founding has been carried out in the Coalbrookdale 
district for centuries, and here the problem of smelting 
iron with coke was solved, cast-iron tram lines first 
used, the first cast-iron bridge erected, and some of 
the cast-iron cylinders made for Watt’s engines. The 
blast furnace made its appearance in Shropshire about 
the middle of the sixteenth century, and from 1707 
until 1791 the three Abraham Darbys in succession 
reigned over the Coalbrookdale works. 

The Crowleys began as ironmongers in Greenwich and 
in London, and then became manufacturers of hardware 
in Durham. The firm was in existence for 170 years, 
and the picture of the works at Winlaton, where edge 
tools, files, anchors, nails, spades, etc., were made in 
very large quantities, is one of a community somewhat 
resembling that of a great religious house. Innumer- 
able rules were laid down to encourage and admonish, 
courts of arbitration met at stated intervals, the 
children were educated, the sick doctored, and the 
infirm pensioned. Working hours were from five in 
the morning until eight at night, and curfew rang at 
nine o’clock. The instructions went so far as to provide 
for the assistance of those who, by reason of “ folly, 
weakness or extravagance,” have had recourse to the 
pawn shop. Sir Ambrose Crowley died in 1713, a very 
wealthy man. He had been an alderman and sheriff 
of the City of London, but Mr. Young’s paper shows 
that he is entitled to be considered the pioneer 
of industrial welfare work. He made a very re- 
markable experiment, and the principles laid down 
by him sufficed for guidance for more than a 
century. - 
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The Rigid Airship; a Treatise on the Design and 
- Performance. (The Specialists’ Series.) By E. H. 

Lewitt. Pp. x+283. (London: Sir Isaac Pitman 

and Sons, Ltd., 1925.) 30s. net. 
Tse airship in aeronautical text-book literature has 
received but scant attention in the past. Aeroplane 
and seaplane design and the theoretical problems 
associated with them compose the subject matter of 
such works, while airships are dismissed in a few 
m paragraphs under the general heading of 
“ lighter-than-air craft.” There is no special reason 
for this other than that the airship has almost con- 
sistently been regarded as the step-child of officialdom 
and certainly not to be éncouraged by any consistent 
policy of construction and development. Yet, regarded 
as a scientific problem, the design of the rigid airship, 
as the present work proves, presents a problem in a 
type of structure which has not previously occurred 
in engineering and consequently gives rise to a crop of 
fresh problems both on the aerodynamic and the 
structural sides. ` 

The present work is confined to the question of 
design on the structural side. The earlier chapters 
analyse the forces on the airship in so far as they 
affect this question. The types of girders and struts 
used and the elastic properties of which they are com- 
posed are described in Chap. iv. The next two chapters 
treat of the beam stresses and the temperature stresses 
in the hull. The author then passes on to consider 
the tensions in the wiring—transverse, circumferential, 
and diagonal—and the longitudinal girders. The 
treatment is completed by a discussion of performance 
and a detailed analysis of design in a special case. 

The author has throughout adopted the sound method 
of approaching each problem mathematically and com- 


the results so obtained with actual iment. 
this the treatment is excellent. & criti- 
cism might be offered, it is that the author has tended 


to keep rather closely to the methods developed in his 
own contributions to the subject, so that the work of 
other investigators is scąrcely accorded sufficient 
prominence’; otherwise a most satisfying book. 


The British Journal Photographic Almanac and Photo- 
grapher’s Dasly Companion, with which is incorporated 
“The Year Book of Photograpky and Amateurs’ Guide” 
and “ The Photographic Annual,” 1926. Edited by 
George E. Brown. Pp. 848+ 32 plates. (London: 
Henry Greenwood and Co., Ltd., 1926.) 2s. net. 

As this is the diamond jubilee issue of this well-known 

publication, the editor has considered it a suitable time 

to make several improvements in it, though a cursory 
glance shows that it is similar to previous issues in the 
general nature and arrangement of its contents. There 

are three notable changes in addition to the use of a 

rather clearer type. It is no longer an almanac except 

in title, for it contains nothing of the nature of an 
almanac or calendar. What was originally subsidiary 

matter has increased so much that the volume is now a 

general practical guide and record of p , and ih 

due time, we suppose, the main title will indicate this. 

For many years a substantial part of the matter other 
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than the advertisements was a collection of short 
articles from many contributors giving their experiences 
and suggestions. This section served its p e at the 
time, but changing circumstances rendered it advisable 
to discontinue it.- This year there is dency to 
return to it; but the five articles are rather of the 
réview or generally instructive character| than of a 
personal nature. The history of the “ anac,” with 
a reproduction of the first, which was aj wall sheet 
calendar with a few useful items of information ip the 
margins, is of value from a historical point of view. 
The editor-dn “Amateur Cinema hy,” Mr. 
T. L. J. Bentley on the use of a hand-camera, and Mr. 
J. W. Purkis on “Rational Time Development ” are 
authoritative articles on matters of present-day interest. 
As a celebration of the jubilee the volume includes 
thirty-two excellent photogravure uctions, 
twenty-five of which are from the Paris Salon of 
Photography. | 


Electrical-Machinery Erection. By Terrell Croft. Pp. 
ix+3r4. (New York: McGraw-Hill Book Co., Inc. ; 
London: McGraw-Hill Publishing Co., Ltd., 1925.) 
I5s. net. 


Mz. Crorr is concerned with the mechanical features 
of electrical machinery installation. The average 
young engineer when he has finished his college training 
knows little of the mechanical operations that have to 
be performed between the unloading, for example, of 
a heavy motor generator set, from the car to its final 

ing and aligning in its operating position. i As a rule, 
he allows himself to be guided by the foreman, who 
generally does everything by a cut-and-dried method. 
The methods of arranging the slings and of bracing 
the apparatus prior to he learns from: the work- 
men. The methods learnt in this way are unsuitable 
in certain cases, and the young engineer is! too often 
thrown on his own resources, sometimes | with un- 
fortunate results. We therefore welcome this book, 
as it should prove useful to every engineer ed in 
erecting work. There are 334 a its ill tions, 
showing not only the correct methods, but also com- 
monly used incorrect methods, of performing'necessary 
mechanical operations. A section of the work is 
devoted to “mechanical maintenance,’ particular 
attention being devoted to the upkeep of the bearings. 


The Dynamical Theory of Gases. By Dr. J. B. Jeans. 
. Fourth edition. Pp. vii + 444. (Cambridge: At 
the University Press, 1925.) 3os.net. i 
THE intervals at which new editions of this valuable 
treatise are called for grow shorter, testifying to the 
continued—in fact, growing—interest of students and 
investigators in the subject, and to’ the importance of 
the service rendered by the author in presenting it so 
admirably. The second edition, of 1916, was different in 
important respects from the original work of tgo4, the 
quantum theory having in the interval offered, a way of 
escape from the difficulties surrounding the theorem of 
equipartition of energy. In the third edition, of 1921, 
the account of the quantum theory was extended. In 
the present issue a few recent papers on thp kinetic 
theory are duly remarked -on, either in the text or in 
footnotes, but no important changes are made, 
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Letters to the Editor. 


[The Editor does not hold kimself responsible for 


opinions expressed Ags espondenis. Neither 
pay heat op ells pacer gr 


part 


The Law of Inertia for Radiating Masses. 


LATION of amount 8£, lost by a body, diminishes 
‘its effective mass, on Maxwellian principles, by 
sE/c*: and some perplexity is apparent in recent 
ede E o wes Accoting to. the 
inertia of a plan mass. A to the 
Newtoman doctrine, is the rate of e of 
momentum mv which a be equated to the extrane- 
ous gravitational or electric force acting on the body: 
and this ciple was taken over by Einstein, in 
extended fourfold form and in concert with relativity, 
as the key to his brilliant tentative explorations 
towards a closer view of gravitation, But 


dv dm 

qn) = 8, FF +9 ai 
so that if the mass is diminishing radiation, con- 
servation of momentum seems to demand accelera- 
tion of velocity of a body isolated and so free from 
external farce. Yet the doctrine of relativity asserts 
that no standard can exist on which to measure such 
change of velocity, whether of translation or rotation : 
such a conclusion therefore would contradict relativity. 
On this ground it ıs claimed that the karr force 
must be equated, following Dr. Jeans, to me and 
not to mv mv). Yet the latter form is based directly 
on a very keystone of relativity. One way out of 
the a nt paradox would be to te a frame 
im the ether with reference to which the velocity 
of an isolated body could be measured: this would 
institute an exception to accepted doctrine widely 
verified. Prof. E. W. Brown (Proc. U.S. Natonal 


A , 1926, p. 2) appears to be troubled, and 
na y 80, by uncertainty as to which formula to 
adopt with a view to studies on cumulative long- 


range affects of radiation in dynamical astronomy. 
seems well worth while, in this connexion, to 
direct attention to a classical memoir by the late 
(Phi. Trans., 1903) iess “ Radiation 
fe tha See See ao te i 


tions, 
theoretical and experimental, on cane ot radia- 
tion, ın which astronomical eff are considered. 
In particular, he revealed (by indirect ar gomenn 


what amounts to tbe Bradley aberration eci ih 
pressure of extraneous radiation on a moving body 
and he showed that it uces a retarding tomes 
that would in times quite sho ean suck 
all small bodies such as cosmi dust revels 
steadily round the sun, into that wae Sk This is 
doubtless the explanation, as he remark T the 
celestial spaces afe so transparent, Inciden y it 
may perhaps require that the cosmic dust that 
refiects the sual light should have some source 
of replemshment. 

This, however, is not directly connected with the 
inertia question. But in the Loi of Poynting’s 
“ Collecteti Papers” (Cambridge University Press, 
1920), the questòn the effect of dimmution of 
inertia by radiation had to be e into, in the notes 
and corrections.then appended to the work, as on 
bea face of things it may be quite com ble in 

rtance (for 1 masses) to the deflexion of the 
mulinden pressure aberration. The explanation 
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proceeds on the principles of Maxwell’s great 

' Treatise” of 1873, without any reference to 

relativity. It is in effect verified - 434, 754 K 

referring back to “ Math. Congress 

bridge, 1912) that the momentum port the whole 
, ma ws radiation, is conserved, as it 

ought to be, in absehce of any extraneous force ; 


but a part of its gradient equal to um where 


om = — dF /c*, is momentum carried awa by the radia- 
tion 3E issuing from the system, by tie mechanien 
pe 


of radiation pressure, while it is the remainder m— Ti 


that is to be equated to the extraneous force, which 
acts on the material system itself, not on the radiation 
that has escaped from it. 

This seems to be the adequate practical ‘settlement 
of this question, and icing it js hoped, encourage 
Prof. Brown to with closer astronomical 
investigations in improvement of Poynting’s pioneer 
indications: though how far it consorts with an 
extreme relativist Faaa is a different question. 
But Poynting’s retardation by the aberration influence 
on pressure of radiation also have to be taken 
into account in the cosmical ea of the evolution 
of the orbits of a double star, as probably of the same 
degree of importance as change of effective mass by 
loss of radiant energy. 

In Poynting’s own K Ee there is no 
ee e t involved in high 

in accordance with Least Action), as the loss 
iation is made good by absorption from the 


JoszrH LARMOR. 
T CanBddgs; February 9. 





The Structure of Molecules. 


Wirman the past few months there have appeared 
several papers on band spectra contaimng results of 
great theoretical significance. Taken in connexon with 
the data given in my letter to NATURE of February 
13, p 229, on the energy levels of the carbon monoxide 
molecule, they appear to indicate a comprehensive 
analogy between the electronic energy levels of 
molecules and of atoms. The additional evidence 
furnished by the rotation and vibration of molecules 
then makes possible conclusions as to the actual paths 
of the valence electrons in molecules, and these results 
may in turn be used as evidence as to the structure 
of atoms. 

Some of the investigations leading up to fins 
situation are as follows. Mulliken (Phys. Rev., 

561, 1925) has shown clearly the existence of rae 
types of multiplicity ın the band given by 
diatomic molecules. One type is essentially a function 


` of the rotation of the two nuclei about their common 


centre of gravity, and has no counterpart in atomic 


structure. It is not concerned in the t dis- 
cussion, The other is essentially md dent 
of rotation and of vibration, and, as M has 
pointed out, leads to multiple electronic en levels 


in the molecule which may be correlated with the 
multiple levels of atoms. us in the “ odd ” mole- 
cules CO+, BO, CN, and NO, there is a double level 
which may be designated as a double “p” level. 

Mulliken (Phys. Rev., re I, 1925) has found such a 
double level also in the alkaline earth halides, and 
has: noted that the doublet separation is of the same 
order of magnitude as in a certain “ corresponding ” 
atom, having the same number of valence electrons. 

Mecke (Natwrwiss., 13, eae and 755, 1925) Sond 

ently pointed out certain anal cgi between BO 

CN, and N,t, and avesar alse also the alkaline oo 
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hahdes. For these latter he applied the Landé 
formula for the doublet separation in the alkalies, 
and thus obtained an “ effective quantum number,” 
and an-“ effective nuclear charge,” for the orbit of 
the valence electron of the molecule. The result 
indicated considerable “ penetration ” of the electron. 
Hulthén (NATURE, 116, 642, 1925) found doublet 
separations in HgH, CdH, and , which are of 
the same order of magnitude as a certain p separation 
in Hg, Cd, and Zn. 

In the present communication I am EE. 
particularly diatomic molecules with two atoms o 
more or less equal mass, such as CO, COr, Ne Nyt, 
NO, CN, and . For such molecules Mulliken has 
assumed that each atom retains its own K electrons, 
but that the remaining electrons are held in common by 
the two atoms, and may have much the same arrange- 
ment as in atoms. In the above molecules there are 
thus eight electrons with a rare gas configuration, 
plus one, or two, or three “ valence ” electrons, and 
the molecular structure is to be compared with one-, 
or two-, or three-valent atoms In COt, CN, and 
BO there are, in addition to the double p level, two 
single electronic levels, one above and the other 
below the p level, and Mulliken suggested that they 
might be called s levels. This suggestion resulted 
from an analysis of the character of the band systems 
associated with the s-p, s-s, and p-s transitions. 
(The reader is reminded that an entire system or 
eS ee ds to an electron transition 

tween two major electronic levels, and hence to a 
single “line ” or, more generally, to a single ““ multi- 
plet ” of atomic spectra. All three of the transitions 
ee ee 
transition giving the strongest band 7 
Birge, NATURE, 116, 207, 1925, and Mulliken: Phys. 
Rev., 25, 259, 1925.) 

Let us now consider the actual “ term ” values af 
the electronic energy levels of molecules, defined just 
as in the case of atoms as pro onal to the work 
required to carry the valence electron from the level 
in question to infinity. There are as yet but little 
data for such calculations, accurate values of the 
ionisation rah acca of molecules being especially 
SCATCS. , N,, and H, are, however, tires sources 
of possible information. The designation of succes- 
sive levels as X, A, B, C, X’, A’, etc., as used in my 
letter on carbon monoxide, is retained here. 

„Using X’-X in carbon monomde as 14-2 volts, as 
discussed in this letter, and writng »=R/D*, where 
R is the usual Rydberg constant, and D the " de- 
nominator ” of the term ~», one obtains for the X, 4, 
and B levels, values of D of o 98, 1-48, and 1-97. In 
this case all three terms are single, and since carbon 
monoxide should ‘ co d” to magnesium, the 
results immediately indicate that these energy levels 
are r the 1S, 1P, and 2S levels of the molecule, 
where 15 and 2S fit into a Rydberg formula. Sponer 
haan Í. tos 34, 622, 1925 has noted from my 

of the en levels of N ATURE, I14, 642, 
rosy) that AG. Gat Dat a tie oraria. giving 
very closely the observed value of the ionisation 
potential. I now find that A 1s a triple level of 
spacing g ximately 20 and 42. The spacing of 

© Ipn level of the “ corresponding ” atom is 
41 and 20. The C level of N, is undoubtedly triple, 
with intervals roughly of two units. The 215; level 
of Mg has a spacing probably of 4 and 2. For the 
- Pie level in N, the order of spacing is inverted, as 
compared to that for the atom, and Mulliken has 
noted, from the relative intensities in the molecular 
double p level, that it also is “ inverted.” 

In the helium molecule it has long been known 
that there is a set of electronic energy levels given 
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by the ordinary Rydberg formula (Fowler, Proc. Roy. 
oc., A, 91, 208, 1915; see also Curtis! and PRA 

. 108, 513, 1925), and in the hydrogen molecule 
there is a similar set of levels, ranning to the limit 
16 68 volts, which 18 a reasonable value of the 1onisa- 
tion potential of This interpretation of the Olson 
and Glockler ts (Proc. Nat. Acad. Sci., 9, 122, 
1923) is due to Olson (see Urey, Proc. |Nat. Acad, 
Sci., 11, 618; 1925). Hence in aX molecules where 
data are available, we find senes of energy levels 
fitting at least approximately into the; customary 
formule of Hine speciyva. It therefore séems t® me 
that the time has come to make the following 
generalisation, which is admittedly on data 
only for a few diatomic molecules, confined to definite 


. 4 
he energy levels associated with ths valence electrons 


of molecules agree im all assentral with those 
associated the valence electrons of . The 
molecular levels may be designated s, f, etc., and 


levels of the same letter-designation may be repre- 
sented by the usual formule of line spectra, and have 
the same multiplicity as in the case of co uding 
atoms. The actual im the multiple levels 18 
often roughly thé same as for the “ co nding ” 
atom. Further examples of this are: jfor Ip, of 
CO+, 126, as com to 91 5 for Mgt; for the 
stable Ipu, level of NO, 135, and for the ee 
atom Al, 112. This interpretation of Dr. Sponer’s 
energy levels of NO (NaTuRE, January 16, J 81) is 
due to Mulliken (private communication) other 
cases there is no numerical ent,| as in the 
Ipa level of CN and BO (Ay=54 and 126, com 

to 17 for Na). Further points of difference 

atoms and molecules are: (1) the multiple molecular 


levels are “inverted”; (2) s to s tions in 
molecules are not only not prohibited, but are especially 
prominent. ` 

If now the systems of energy levels of molecule 
and of a “ corresponding ” atom are essentially similar, 


the electronic structure responsible for the two 


systems must also be essentially similar,! as already 
suggested by Mulliken and . But the band 
data give additio: direct evidence as to 





character of this structure. Thus in the molecules 
CO, CO+, NO, CN, and BO, the fregueney oi vibration 
of the dipole for the state is always , and con- 
sequently (from a known invariable tion) the 
moment of inertia greater, than for the s state above 
as well as below it. Now in an atom, according to 
current theory, the " penetration ”?” of the electron 
in the s orbits is greater than in the $ orbits, If then 
the valence electron (or electrons) of molecules 
here considered moves in an elongated path which 
penetrates to the region between the two nucle, the 
greater penetration of the s orbit would! lessen the 
repulsion of the two nuclei and thus produce a 
smaller moment of inertia. This gives a picture of 
the valence electron as one moving ın a path which 
projects beyond those of other electrons, and so 
gives this electron its valence , but also 
penetrates the region between the two nuclei and so 
plays a definite rôle in determining the of 
the chemical bond. I think that d can 
thus give evidence as to the character of electronic 
orbits, the mere existence of which some investigators 
still seem to doubt. | 
The above conclusions allow a potgh Ynputation 
of the ionisation potential of COt, N,t, a similar 
“odd” molecules, and the results many in- 
teresting points for which there is no in the 
present communication. In icular, thé total work 
to remove both valence el ms from CO or from 
N, is equal, within the large limits of error, to that 
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required to remove both electrons from Mg, but the 
-work necessary for the removal of the first electron 
(and consequently for the second) in the case of the 
molecules is quite different from that for the atom. 
So far as I can see now, none of the results are in- 
herently unreasonable or in conflict with the t 
experimental data, and I hope to consider thes $n 
detail in the full rt of this work. 

I have had the benefit of consultation with the 
many persons in this University who are interested 
in these problems, and also of much correspondence 
witlf Dr. Mulliken, I am jally indebted to Dr. 
Sponer and to Dr. Mulliken for helpful suggestions. 

: RaymMonD T. BIRGE. 
of California, 


I9, 1925. 
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Effects of Polarised Light on Bacterial Growth. 

DURING. recent years certain biochemical effects of 
a light as compared wıth ordinary light have 

brought into prominence by Dr. izabeth 
Sidney Semmens (Journ. Soc. Chem. Ind., 42, 954, 
1923; also Bri. Assoc. Rep., 1923). She has shown 
that the hydrolysis of starch proceeds with greater 
rapidity in polarised light than in ordinary light of the 
same intensity, all other conditions being identical 

In biological studies of bacteria with 
teference to their pathological and epidemiological 

_ significance, heat and ous other physical con- 
ditions such as humidity, etc., have been put up as 
factors of fundamental importance. So far as the 
authors are aware, however, very little attention has 
been paid to the effects on these aspects of bacterial 
life of the variations of luminous radiations ın Nature. 
The amount of Ngee of light, as is well known, 
being subject marked variations not only from 
season to season and country to country but also 
during different parts of the day and night, 1t occurred 
to the authors to in te as to how the bacteria 
would react to polarised light. 

So far i experiments on the growth of 
V. Cholera and B. typkosts (strains obtained from 
Kasauli) have been tried. The results obtained were 
so interesting that it was considered desirable to com- 
municate them without delay. " 

Emulsions of g V. Cholera and B. typhosis 
cultures in ’s solution and nutrient broth 
respectively were prepared and thoronghly shaken in 
a mechanical shaker, Equal amounts of the uniform 
emulsions so obtained were exposed for a definite 
period to polarised and unpolarised light of equal 
intensity in two compartments of a sterilised optically 
correct cell ordinanly used with a Rayleigh interfer- 
ence refractometer manufactured by Mesars. Adam 

ilger. The source of light for both the polarised 
and the unpolarised beams was a hun ~candle- 
power half-watt lamp from which two beams of light 
were obtained by means of a parallelising device. 
The polarisation of one beam was effected by inter- 
posing a Nicol prem in its path, and the intensities 
of the two beams were equahsed means of glase 

lates. To test the intensities of two beams of 

ght, the defiexions uced in a Broca’s galvano- 
meter were com when a Rubens linear thermo- 
pile connected to the galvanometer was placed at 
equal distances ip their paths. 

The difference in the turbidity of the two cian grok 
ments after exposure was taken as an index of the 
difference in their bacterial content. The turbidities 
were determined by exposing the two com ents 


successively to a standard source of hght (6-volt half- ` 


watt Mazda lamp) for half a minute and measuring 
the intensities of the light, after passing through the 
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cell, by means of the thermopile and Broca galvano- 
meter arrangements described above. The results 
so obtained were confirmed by plating ont o'5 cc. of 
the contents of the two compartments on agar and 
counting the number of colonies in the two cases after 
forty-eight hours’ incubation at 37° C. 


Some of the results are shown in the table below. 
The observations were made at room temperature 














These results suggest that the polarised light favours 
bacterial life as compared with ordinary light of equal 
intensity. 

What rôle the reactions of polarised light on the 
binomics of the bacteria—free in Nature, in water and 
il the body of the carrier—play in the mechanism of 
their pathogenicity and epidonneity seems to involve 

© issues and is a-subject worthy of consideration. 


It also su problems the reactions of 
polansed light on the physiological and pathological 
in the body of the host which may throw 


some hght on queshons such as the afternoon mse of 
temperature in normal individuals and in certain 
fevers. Work on some of these problems is in pro- 
gress. S. S. BHATNAGAR. ' 


R. B. LaL. 
Chemical Laboratories, 
University of the Panjab, 
i Lahore. 





The Nature of Active Nitrogen. 


Lz problème de l'azote actif a donné lieu récemment 
à un certain nombre de travaux. Dans un article 
récent (Zettsch. f. Phy., 84, 622, 1925) Dr. Sponer 

renant les premières idées de Strutt, émet 1 
thie ue l'azote actif est de l'azote atomique fect 
aussi T. Birge, NATURE, 117, 81, 1926). 

J'ai déjà montré (C.R., 178, 1966, 1924.—Thése, 
Pans, 1925, ou Amn. de Phy, sept. 1925) que cette 
explication des pre imiques et physiques de 
l'azoto actif est la plus mmple et la pe logique. U 
semble qu'une seule difficulté fasse hésiter lea spectro- 
scopistes à admettre l'hypothèse atomique. Au cours- 
de [activation et de la neutralsation, l’azote n’émet 
que dee de bandes à l'exclusion de tout 
spectre de raies. Or ıl est généralement admis que les 

de bandes ne peuvent être émis que par des 
molécules polyatomiques. La présence d’atomes dans 
Vazote actif paratt, dans ces conditions, assez peu 
vraisemblable. Ainsi S eepreve ro plusieurs phys 
ciens, à la suite de Saha ur (Phu. Mag., 48, 431, 
1924) n'aient voulu voir dans l'activation de l'azote 
qu’une transformaton, sans dissociation, de la molé- 
cule diatomique en une forme métastable de niveau 
énergétique élevé. 
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Or des mesures précises de Iargeurs de raies faites par 
Hamy (CR. 157, 142, 1913) et par moi (C_R., 178, 474, 
1924, et Joc. crt.) ont montré que, si le premier upe 
„positif de l'azote est effectivement émis par la molécule 

iatomique de masse 28, le 2° groype positif et le 
poupe négatif de l'azote sont certainement émis par 

atome de mase 14. Le 2° groupe positif est précisé- 
ment celui qui omine dans la d o électrique 
où l'azote est activé. Je sais que cette attribution de 
a de bandes à des atomes paratt scandaleuse à 
upart des spectroscopistes, mais, dans le cas 
particular du 2° goure positif de l'azote, elle s’accorde 
avec la plupart des propriétés de ce spectre. 

Elle s’accorde. avec l'ordre d apparition des 
différents groupes de bandes de l'azote. Elle 
s'accorde avec les valeurs proposées par Sponer 
(loc. crt.) et Duncan (Asiro. Jowr., 6a, 145, 1925) 
pour les potentiels d’excitation du 2° groupe tif 
et du upe négatif, et R. T. Birge et ner 
pour ne tontiel de ttissosintion de la Leama ce 
dernier étant inférieur aux deux autres. J’ai montré 
qu'elle s’accordait également avec les phénomènes 
lumineux que l’on observe en dissociant dans la 
d ectrique les oxydes NO et NO* dont la 
molécule ne contient qu'un atome d'azote (loc. cit.) 
Enfin cette attribution comble une lacune de le 
thécrie atomique de l'azote actif tello qu’elle est 
ae sae par Sponer. 

i les atomes d'azote jouent le rôle easentiel dans 
lea propriétés de l’azote actif ot ils doivent dès lors 
peia en proportion notable, 11 devient étrange qu’ils 
ne manifestent leur présence par aucune émission. 
La même remarque peut être faite à propos de 
Vexcitation des de bandes de azote par 
choca électroniques tello qu’elle est décrite par Sponer” 
Le 2° groupe et le groupe négatif sont émis à des 
pee supérieurs au potentiel de dissociation. 

mer admet que cette dissociation se produit 
effectivement. Ainsı donc, dans les conditions où 
ces deux groupes de bandes sont émis, le soumis 
au bombardement électromque contient fa atomes 
libres, d'autant plus nombreux que, ai l’on en juge 
par les propriétés de l'azote leur vie moyenne 
doit être beaucoup plus longue que celle des atomes 
libres d'hydrogène dans les mémes conditions. 

dant ces atomes, malgré les choce d'électrons, 
d’atomes-ions, de molécules-ions, n’émettent aucun 
spaces de raies, c’est-A-dire, suivant la conception 
ique, n’émettent rien. Le de raies, le 
seul universellement attribué à l'atome d’azote, n’est 
excité que par des potentiels très élevés. Il apparait 
de plus en plus comme un spectre d’étincelle d'ordre 
supérieur, émis sans doute un atome ionisé, peut- 
être plusieurs fois, atome dont la structure est dans 
tous les cas profondément différente de celle de atome 
neutre normal qui existe dans l'azote actif et est 
détaché de la molécule par un choc d’énergie minimum. 
I me semble plus naturel de permettre à cet atome 
neutre l'émission d’un de bandes que de lui 
refuser toute possibilité d'émission. 

Dès lors le parallélisme est complet entre les 
phénoménes observés par Wood sur l'hydrogène et 
ceux observés par Strutt sur l'azote. Pour les deux 
eg forme atomique, chimiquement active, apparait 

la E Per ieee vi ha dés que la densité des 
chocs suivis de iation est assez grande pour que 
i de l’atome subsiste à peu pres dans la 

Je me permets de rappeler ici des expériences qui 
confirment singuliérement la théorie atomique de 
Tazote actif et qui semblent avoir été oubliées dans 
les discutions récentes. cagar U Zert., 23, 97, 
1921) a montré que la neutralisation spontanée ae 
l'azote actif est une réaction bimoléculaire: la 
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formation d’une molécule phosphoreecente exige la 
destruction mmultanée de deux molécules actives. 
Dans l’hypothése atomique cette loi est évidente ; 
elle me paratt difficile à concilier, sans de singulières 


complications, avec la théorie moléculaire de Saha 
et Sur. M. D UX. 
Faculté des Sciences de Marseille, 


Janvier. 


Labelling in Public Institutes for the Public. 

Sx years’ ience of the British public who 
frequent the Zoological Gardens has given me certain 
fixed ideas of thar uirements, and off their in- 
tellectnal capacity, which I believe may be of interest 
to those in charge of museums or any ilar public 
institutions , ! 

In 1917 I took over the management of the Insect 
House, and during the first month, while considering 
its ibilities aad 1ts limitations, I made a‘particular 
study of the of visitors to the gardens, and came 
to the conclusion that they might be classed under 
three headings : 

h The uninformed seeking information, A 








per cent. 
2) The unthinking, 0 sae l 
3) The instructed and experts, Io cent. 
The only possibility of making the Insect House 
serve the third section was to maintain a; supply of 
Tare insects. This ıs difficult at any time in Great 
Britain, and during the War was out of ee 
On the other hand, if the activities and any bio- 
logical facts of interest concerning even common 
insects could be exhibited in a manner to make them 
comprehensible to the first and second ons, then 
the majority of our visitors would beserved.; For mere 
exhibits of insects with their names are of no intereet 
to the general public. : 


It was, however, several months before I learnt 
how to word explanatory labels, which, of course, are 
of pri im ce. I gave simple in the 


Insect House ‘in the vulgar tongue,’ and found that 
they were listened to with understanding ;! but when 
tee ponie were left to obtain information from the 
la they would frequently not give th ves the 
trouble to read them. Pictorial labels were of great 
assistance, but the wording of the explanatory labels 
had to be very carefully studied ; indeed,. spend- 
ing many hours in writing labels I have frequently 
had to re-write them on discovering that'the public 
were not reading them to the end. many failures 
I learnt at last that a label to be of service must in 
the first place be arresting—that is, it must state 
some 10 ing matter in the first few words—also 
that the terms in which facts are conveyed cannot be 
too simple, and that when any unfamiliar word occurs 
then the explanation of it must follow immediately. 
It was a cause of deep satisfaction to me when I 
discovered members of the working class showing 
their families or friends round the Insect House 
guided by the labels. 

Of recent years much has been done 
the usefulness of our museums by. 
but it seems to me that much more might be done. 
When I hear those ible saying that the public 
are not sufficiently in to read labels, I go at 
once to read the labels myself and draw my own 
conclusions. I know from experience that the public 
are ready to be instructed, and actgall er for 
instruction; but I think it is not gen recognised 
how very easily they are discouraged if it means 
studying hat a totem & new age 
obtain information. L. E. CHEESMAN. 

Zoological Society, ' 
Regent’s Park, London. i 
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Is the American Slipper-Limpet (Crepidula forni- 
cata) an Oyster Pest? 


THE shortage of oysters (O eduks) on the Euro 
o beds has led to the introduction in many p 
of American oysters, on which the American slipper- 
Be et | E aikins forntcata) ee! acta occurs. Oyster- 
cultivators in various parts of Europe are therefore 
becoming interested ın the ible effects of intro- 
ducing the slipper-limpet on their beds, so that it has 
become a matter of economic mterest to know the 
resylts to date of the introduction of this animal on 
English oyster-beds since its arrival about 1880 
(gee Orton, Proc. Roy. Soc. B. 91, 1909). 

The American sh -limpet (Crepidula fornicata) 18 
undoubtedly regarded as a great pest on the oyster 
beds ın the Thames Estuary at the present time for 
the following reasons: 

(x) It has so rapidly and thrived so well in 
that locality that ıt 18 possible to dredge 20 tons a 
day on some grounds, actually occupied by oysters. 
In a pit adjacent to—but not actually a part of— 
the oyster beds the writer took in July 1923 in a few 
minutes’ haul of the dredge 2226 limpets weighin 
bc gic tely 261b. On all grounds ıt has creased 

e labour in dredging, while adding only slightly or 
not at all to the income of ee ET 

(2) The limpets attach th ves in piles or chains 
on the oysters, which have therefore to be cleaned of 
lmpets as well as barnacles, etc., before sending them 
away from the beds. 

(3 It is umpossible to remove Crepidula entirel 
from the beds, once it 1s established on the ground, 
as it has a i g larva—hke the oyster— 
and in addition changes its sex from male to female 
so that ae individual may breed as a female 

loc. cit.). oreover, oe occurs m England 

m about March to November, and females may 
spawn more than once 10 a season. 

In favour of Crepidula, ıt may be said : 

(1) That it is not an enemy of the o but a 
competitor for and food, like sea-squirts, vanious 
bivalves, and other plankton-feeding animals. 

(2) That where Crepidula occurs in abundance it 
can be dredged in the normal routine of work, and the 
shells easily accumulated in great piles and cleaned 
and bleached to serve as cultch for catching oyster 
spat. On some beds Crepidula is beginning in this 
way to pay some of its debts to the oyster-producer. 

ere can be no doubt, however, that ess Crepi- 
dula can be utilised as food—in a small way its shell 
is utilised in England when crushed with oyster 
shells as chicken food—it is a great nuisance to the 
oyster-cultivator. No serious attempt has been made 
m Popara to use the slipper-limpet as food, but it 
18 probable that if Crepidula occurred in quantity in 
France 1t would be so utilised, and acclaimed as an 
undoubted benefit J. H. ORTON. 

Manne Biological Laboratory, 

Plymouth, January 20. 
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Photo-electric Polarimetry. 


As the. use of selenium cels and photo-electric 
devices is engaging the attention of several workers, 
a brief account of an application to the polarimeter 
due to one of our students—Miss Winifred E. 
Dickea—anay be of interest. 

A long senes of experiments has led to a amplified 
arrangement as follows. The apparatus in essentials 
consists of a meter, for the collimator of which 
is substitu a polarimeter without eyepiece or 
half-shadow device, but having a slit over the 
polarnser diaphragm and an electrical photometer 
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behind a slit in the eyepiece of the telescope. An 
additional 1ece is placed at right angles to the 
axis of the. nleacope toro the ime of the 
spectrum employed. Half of the field of this eyepiece 
is fluorescent, for convenience in setting when making 
determinations in the ultra-violet regions. 

The photometer used is a selenium or alkali metal 
cell, and valve amplification is being tried. 

The peculiar novelty of the method is the way in 
which the observations are taken. A quantitative 
measure of the light intensity 1s obtained. Two 
positions are found, about 90° a which give the 
same current The mean of the two so 
found gives an accurate value for a minimum or 
maxmum, according to choice, although the mnimum 
as a rule 18 slightly be preferred. 

The readings go” apart are taken re pap Ee 
averaged in the same way as pom ings are 
used in weighing. With a selenium call, these 
observations are made at fixed time intervals to 
allow for the characteristic small secular variation in 
the current. 

Since there is no half-shadow device, the whole of 
the light can be utilised by the photometer. A 

ed image of the polarimeter slit is used for the 
photometer, in order that a larger (that is, more 
sensitive) selenium cell may be used. 

At the end of 1924, with a rough arrangement, an 
accuracy had been obtained of o-o1° in the red end of 
the trum and o-1° in the violet. The work was 
then interrupted by illness. It is now being resumed, 
and there É reason to hope that a considerabil 
pan accuracy may be obtained, when a paper 

ublished. 
e 18 proposed also to investigate two possible 
extensions, namely, the direct use of the ee 
for absorption measurements, and 1ts adaptation to 
an automatic or recording polarimeter. 


JOSEPH KENYON. 
Battersea Polytechnic, 
London, S.W.1I, 
February 2. 


Wordsworth’s Interpretation of Nature. 


THe introductory lLnes which appear in the com- 
plete collection of Wordsworth’s poems crystalhse, 
with such singular fitness, the pomt of view s80 ably - 
expreased in the supplement to NATURE of January 16 
that I think ıt isimportant to direct attention to them: 


If thou indeed derive thy light from Heaven, 
Then, to the measure of that heaven-born light, 
Shine, Poet ! in thy place, and be content 
The stars inent in magnitude, 
And they t from the zenith dart their beams, 
ue though they be to half the earth, 7 

ugh half a sphere be conscious of their brightness) 
Are yet of no diviner origa ; 
No purer essence, than the one that burns, 
Like an untended watch-fire, on the ridge 
Of some dark mountain ; or than those which seem 
Humbly to hike winter lamps, 
Among the branches of the leafless trees ; 
All are the undying ofeprng of one Sire : 
Then, to the measure of the t vouchsafed, 
Shine, Poet | in thy place, and be content. 


The lines ın parenthesis indicate once more 
the possibility that Wordsworth might easily have 
become a man of scence, whilst the following lines 
display, as effectively as anything in the body of his 
works, that intense spiritu à a of the poet’s baer 
een uality of w. is unique among the 

lish i ts. Can there be any lover of Nature 
ut has felt the influence of that star which scintillates 
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above the dark line of the hills, or who does not 
recognise this imagery to 
ofa walkie alow winter evening—when, may be, one 18 
ee ee oe ee 

Vaca. But there is, further, local colour behind the 
im ery in question. I can never read the line and 
beginning with “ Like an untended watch-fire ” 
oon experien a vivid sense of the stern back- 
ground of the Cumberland fellis, and of the various 
moods of that northern climate to which the lakeland 
hills are so exquisitely attuned. Had Wordsworth 
been reared in some other part of England equally 
beautiful, only different, would ion have been 


reflected in the general character, from” local 
concrete imagery or a ake aa detai of hus poetry? 
To some extent one sae re think, infer thie 
but in such deep aspects of human g phy ıt is 


necessary to exercise the utmost caution, for we know 
little of the influences which affect the human spirit 
or ın what direction they may act. 
L. C. W. BONACINA. 
27 Tanza Road, 
Ham , N.W.3, 
anuary 3I. 





The Arabic Text of Avicenna’s " Mineralia.” ` 


TuE production of spurious books on alchemy, 
claimin to be translations from the Arabic, was un- 
doubtedly practised on a large scale in the Middle 
E An unfortunate result has been that modem 

lara are inclined to view with grave suspicion all 
Latin chemical treatises which pass under the names 
of Arab authors, and have thus inevitably rejected 


many books which are genuinely what they fess 
to be An in case in pomt 18 vided by 
the tract entitled “ eralia,’’ ascribed to Avicenna 


and printed im Manget’s “ Bibliotheca Chemica 
Curiosa,” 1, p. 636, and-elsewhere. This was rejected 
as a forgery by Kopp (‘‘Beitrage zur Geschichte der 
Chemie, 56) and others, though Hoefer (“ Has- 
toire de la P dhimaie,” ’” second edition, 1866, 1, P. 345), 
ire a phate ht, regarded it as genuino. 

careful study of the tract convinced me that 
Hoete was right, and after a prolonged search I was 
fortunate enough to discover the Arabic text. The 
“ Minerala ” is, in fact, a close translaton of certain 
sections of a work by Avicenna which is undoubted! 
authentic, namely, “ Al-Shiff’,”” manuscripts of whi 
occur in the British Museum and many other libraries. 
Since Avicenna’s views on alchemy (he was a pro- 
nounced opponent of those who maintamed the 
possibility of transmutation) exerted a great influence 
upon contem scientific tho t, it has been 
considered demrable to publish the Latin and Arabic 
texts together with an English translation; this 
edition is now in course of a ela 


E. J. HOLMYARD. 
Clifton College, Bristol, 
February 7. 





Intrinsic Brightness. 


Tue intrinsic brightness of sources of light seemed 
at one tıme to be a ray a matter, namely, 24 candle- 
pene per square inch a candle-flame, 200 to 450 

or a carbon filament lamp, 1000 for a tungsten 
vacuum lamp, and 80,o00 to 110,000 for an open 
electric arc. 
projected areas of the surfaced, 

o question arises, however, whether those areas 
should be taken. The a. nt tameter of a modern 
intensely incandescent ent is greatly increased 
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The areas were the simple measured 


oe The > fae filament ‘of a 
appears. Vise nie tobe a very ‘thick fie. 
et T © anch of straight up and down filaments 
of a tungsten vacuum lamp appear, at a little distance, 
to be a uniform incandescent patch of many times 
the area of the filaments, and would be indistunguish- 
able from a flat uniformly incandescent surface of the 
same apparent area. Considerations of comfort, to 


say nothing of possible injury to the_e by too 
t imtringic htness, have become portant. 
glass bulbs absorbing an unimportazt fraction 


the light, are being used for the es ofs in- 
creasing the apparent area, and thus 

intrinsic ri etapa The definition of 
appears to one for physiological or Ree 
consideration, rather than for simple physi 

ment. If the apparent area is to be taken how is ıt 
to be measured ? Ts it subjective or objecti 


Greystones, Teffont, 
Salisbury, February 5. 
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Neglected Early Scientific EN and 
Apparatus. ý 
Liıxs many other readers of Nayurz, IiHave been 
greatly interested in the extracts from, the early 
daan of the Royal Society and the Philosophical 
Society at Oxford which have been ap ing in its 
columns. Those recently published ulustrate and 


pies Sara Mr. R. T. Gunther's “ Early sear at 
rd ’’ and bring into relief the pioneer work done 


m every d ent of experimental science by 
uates of rd and Cambridge during! the seven- 
th cen 


As an old curator I know-how many paregarded 
“ rarities ” are still stowed away, neglected and for- 
gotten, in the cupboards and corners of 6very local 
museum throughout the country. I would eat 
to, those in charge of such museums that they should 
look through their “lumber ” to whether 
there are any pieces of scientific apparatus which 
should again see the light. This was done with 
brilhant success at the colleges in Oxford id 1919, and 
the Ashmolean has, in consequence, come 1hto rts own 
again. I feel sure that a more extended would 
lead to even greater results, and if the finds were 
reported to Mr. Gunther hè would make; a note of 
them, and ıt ht be possible to gather them together 
as a loan exhibition. D'ARCY (POWER. 








Cirsium erlophorum. | 


In Nature (November 14, II) . Stuart 
Thompson alludes to the wooilly-headed thistle— 
Cirsium T PE found at C Keyns- 
ham, and remarks that ıt was from ens gathered 


specim 
there in 1922 that Dr. Petrak named it sub-sp. 
britannicum. As a matter of fact, Dr. Pe 


graphed the ny im 1912 (“ Bibliotheca tanca,” 
78, Stu , which I reviewed in Report of 
the Botanical = and Exchange Ciub, B61, 1913. 


There Petrak describes seven subspecies, and he 


chose an inept name (Cirsium britanntcum), since 
sriophorum is limited to d (Sibbaldjs Scottish 
record was erroneous), and there was yC. 


britannıcum of Scopoli, but that is P and 
therefore invalid. So far from the subspecies being 
due to a Somerset specimen, Petrak’s details of his 
drawing are made from a Hun onshire, lant. 

G. LARIDGE | DRUCE, 


"I2 
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Eclipse Observations in Sumatra, January 14, 1926. 

By Lieut.-Col..F. J. M. STRATTON. 
| crave for an Italian expedition to the east coast. 
of Africa, all the astronomical expeditions to 
observe the eclipse of January 14 stationed themselves 


a passing cloud robbed the observers of the first two 
minutes of totality. 
. At Benkulen, on the south-west coast, three or more 
expeditions placed themselves. The 
German expedition under Dr. 
Freundlich consisted of Prof. Keinle, 
Dr. von Kliber, and Dr. Mollet. 
Prof. Voûte, of the Lembang Obser- 
vatory in Java, Mr. Kerkhoven, and 
Dr. Knol also joined this party. 
The programme was mainly the 
Einstein problem with some spectro- 
scopic work as well. The equatorial 
telescope taken to Christmas Island 
in 1922 was used again, and in 
addition two horizontal telescopes, 
fed by the same coelostat and giving 
simultaneously the sun’s field and 
a second star field, were in use. 
The sky near the sun was clear 
throughout totality save for shght 
‘cirrus cloud passing over the sun, 
but the complete programme, includ- 
ing all the comparison plates, was 
carried out, and it is hoped that the 
required stars figure on the Einstein 
plates, and that Prof. Freundlich’s 
continued ill luck at eclipses has 
ended happily. Attached to this 








Fig, 1.—ME. C, E. Devadson, with the scoot camere and 4o-foot objective prem camera, lition, but available for the 
in Sumatra. A Dutch expedition under Dr. van der | other parties at Benkulen, was a field workshop under 
Bilt, with Prof. Pannekoek, Dr. Moll, and Dr. Mynnaert, | Mr. Verhoeff. 





was at Talangbetoetoe on the central line, near Palem- 


bang. Its programme was mainly 
spectroscopic and  spectrophoto- 
metric—the distribution of in 
the layers of the corona being a 
special problem attacked. Most un- 
fortunately, this station was clouded 
out completely. 

A party from the American Naval 
Observatory, basing the choice of 
station on experience from the rgor 

ipse in Sumatra, was established 
at Kepahiang, a station in a high 
valley amongst the mountains which 
form the bone of Sumatra. This 
party consisted of Capt. Littell, Dr. 

eters, Dr- Kellars, Lieut. Ransford 
of the U.S. Naval Observatory, with 
Dr. Anderson, of the Mount Wilson 
Observatory. The was assisted 
by a detachment of sailors from the 
U.S. Navy. A telescope of 70 ft. 
focal length was erected for direct 
photographs of the corona, and the 
programmesinclieded grating spectro- 
with a moving plate of the § = pS eh piin E 
and of the corona. Unfortun- Fro, s.—Mr. Z, A. Marfield, with spectrophotometne equipment, 
ately, the sky at Kepahiang only 
cleared for the last seventy seconds of totality, but | was also at Benkulen. Prof. Miller was the leader of 
a curtailed programme was carried out successfully. | the party, and his consistent good luck at eclipses held 
The sky had been clear two minutes before totality, but | once more. With him was Prof. H. D. Curtis from 
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The American expedition from Swarthmore College 
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Allegheny, Dr. Marriott, Mr. Dominick, Mr Wilson | the immediate neighbourhood of the sun—cloud which 
Powell, Mr. A. Rubel, and Dr. D. B. eg eo passed over the sun during totality for the American 
Their pane included the Einstein problem, photo- | and German expeditions less than half a mile away. 
graphs of the corona with a 63 ft. tower telescope, | The main programme was spectroscopic, both the 
interferometer measurements of the wave-length of the | corona and the flash being examined in the extreme 
green coronal line, objective grating spectrograms in | infra-red and ultra-violet. Objective prism spectro- 
the infra-red, and colour photo- 
graphs. The early development of 
their plates showed general success 
over the whole programme. Another 
expedition, camped in the same 
field, came from Harvard under 
Prof. Stetson, with whom were Dr. 
Coblentz, Mr. Weld Arnold, and Mr. 
W. A. Spurr. Their programme was 
mainly photometric, and was 
partially spoiled by the slight haze 
present in the sky. Capt. Harris, 
of the U.S Signal Corps, also joined 
the American expedition with a 
cinema camera with which he hoped 
that he had been successful in photo- 
graphing the elusive shadow bands 
as well as the whole eclipse. 

The expedition sent out by the 
Joint Permanent Eclipse Commuttee 
of the Royal Society and the Royal 
Astronomical Society consisted of 
Mr. C. R. Davidson and Lieut.-Col. 
F. J. M. Stratton. There joined the 
party as volunteers Dr. F. W. Aston, 











Col. J. Waley Cohen, Mr. E. G. = i 
Barton, and Major R. G. R. Davies. sega irae oat 


The expedition was very appropriately and most 
happily given accommodation in the old British fort— 
Fort Marlborough—built more than two hundred years 


were also obtained of the flash and of the corona 
In the photographic and visual regions. 

At the time of writing, only part of the plates have 
been developed, but they are suffi- 
cient to show that the expedition 
has been generally successful m 
its programme. Mr. Barton’s pro- 
gramme was mainly photometric, 
his intention being to measure the 
total intensity of light from first to 
last contact; unfortunately, just at 
the commencement of totality the 
recording tape broke through a flaw 
in the paper, an accident which 
robbed his work of its most import- 
ant phase. 

The British expedition was joined 
by Mr. Z. A. Merfield, of the Uni- 
versity of Melbourne, who was 
equipped with a moving plate grat- 
ing spectrograph, a battery of eight 
cameras with different colour filters 
to study variation in the corona, 
and a moving plate colour filter 
photometer. e instruments were 
mounted on a polar axis and were 
all set up and adjusted. in time, 
though owing to a series of acci- 
dents they did not arrive until eight 
days before the eclipse. Here 
ago and now the barracks of the native police. At | again, general success is indicated by the plates 
this station the sun was absolutely clear during the | so far developed, and a useful contribution promised 
whole of totality, though there was thin cirrus cloud in | to the question of the distribution of solar vapours in 
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Fra. 4.——-Prok. J A. Miller’s 63-foot tower telescope with the Einstem telescope m foreground. 
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the higher omahe Mr. Biga, of the Mal- 


bourne Herald, was also attached to the British 
as a volunteer, and a cinema camera of his was 
with one of Mr. Merfield’s parabolic gratings to get a 
timed series of photographs of the spectrum at the 
second and third contact. This instrument was 
worked by Capt. Akkersdyk, who was in command at 
the Fort and who helped the British expedition by 
every means that lay in his power. The photo- 
graphs illustrating this article were taken by Mr. 
Bridges. 

The choice of Benkulen as the site for most of the 
expeditions was based upon careful observations on 
cloudiness at eclipse time in previous years. These 
were made under the direction of Dr. Braak of Lembang, 
and they proved a useful guide to the visiting astro- 
nomers. It should be added that the facilities at 
Benkulen, and the friendly help given freely on every 


Sie showed how luckily the choice of a site had been 
made. 

The season—the rainy season—was not at all promis- 
ing, and for the month p the eclipse the numbers 
of fine and cloudy days were about equal. The day of 
the eclipse itself was cloudy most of the morning, but 
the sun cleared up for first contact. Thin cloud 
gathered between first and second contact, but cleared 
away shortly before totality. Five minutes after the 
end of totality, the sun was in cloud for the British 
station. 

The corona was intermediate in type, resembli 
that of the 1900 eclipse in India. There were seve 
very striking prominences on the limb, and the black 
moon, ringed with bright red prominencés and sur- 
rounded by the pearl grey corona with its long irregular 
rays, made a wonderful picture, well worth travelling 
thousands of miles to see. 


Space, Time; and the Universe.! 
By J. H. Jeans, Sec. R.S. 


Sone of us may remember the story of the children 

who played truant in order to explore the regions 
where the rainbow ends. After travelling all day, up 
hill and down dale, they had to admit failure of the 
most thoroughgoing kind—the rainbow was, to all 
appearances, no nearer than when they started. Really 
scientific children ht have thought of estimating 
their rate of approach to the rainbow by measuring 
the angle it subtended. If they had measured it in 
the morning it would have been 42° 23’; it would have 
been 42° 23’ at noon, and again at night it would still 
be precisely 42° 23’. If they had done this they must 
have felt that they were the victims of extreme bad 
luck, for they had clearly seen the rainbow in front of 
the nearest hill when they started out ; could there be 
some sort of conspiracy on the part of rainbows, hills, 
and indeed the whole scheme of Nature, to prevent 
their getting close u ee that rainbow ? 

In the year 1905 the world of physicists was i 
in a pastime which was, in many respects, v 
to that of chasing rainbows. They believed | light to 
travel h an ether wıth a speed of 300,000 km. a 
second. If the solar system were travelling through 
this ether at a speed of, say, 1000 km. a second, it 
would partially overtake light travelling in the same 
direction, so that this light ought to appear to travel 
at only 299,000 km. a second. On the other hand, 
light travelling in the opposite direction ought to 
appear to travel with a velocity of 301,000 km. a 
second. This suggested an obvious means of dis- 
covering -both the speed and direction of the earth’s 
voyage through the ether—indeed, it was every bit as 
obvious as the children’s plan for exploring the foot of 
the rainbow. ents were designed to utilise 
this principle and were tried time after time, not in one 
form only but in many. Time after time experiment 
gave the gnswer that the velocity of the earth through 
the ether was zero, or at least, to put it in another form, 
which was at that time thought to mean precisely the 
same thing, the velocity of light relative to the earth 


1 Presidential address deltrared before the tl Astronomical Sorasty on 
February tion on Tie mmt of Do iar mena Soasty to Prot. 
for ms-resoaroles on relativity and the theory of pravitabon. 
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was the same in all directions. No doubt it was con- 
ceivable that on the occasion of the first experiment 
the earth really might have happened to be at rest in 
the ether, but it was quite inconceivable that this should 
be the case every time; indeed, the earth’s orbital 
motion alone required a "variation of some 30 km. a 
second, and all the experiments were capable of detect- 
ing far smaller variations than this. 

At first glance it looked as'though the earth must be 
carrying its own private ether about with it, and I 
suppose this view would have prevailed had it not been 
for the astronomers, who were ready with an aberration- 
constant which at once, and, I think, irrevocably, 
dismissed the possibility of an ether being dragged 
about with us. Incidentally, this episode provides an 
often overlooked instance of the services of astronomy 
to the other sciences and to the growth of knowledge 
in general. The physicists on Jupiter may still believe 
that a luminiferous ether exists which follows Jupiter 
about wherever it goes ; the reason is that there are 
no astronomers on Jupiter to put them right, their 
permanent blanket of clouds not encouraging this 
profession. 

I forget the end of the story of the rainbow quest, 
but am prepared to provide an entirely unauthoritative 
ending. After the children had got completely tired in 
their bodies and still more completely bewildered in 
their wits, they rested for a long time, until they en- 
countered a magician. He was not in the least the 
conventional magician, ponderous of speech and with 
a long white beard ; indeed, he was a young man of 
twenty-seven, extraordinarily simple and unassuming 
in all that he said. What he said in brief was this: 
“T can tell you what is the matter. You have started 
to chase the rainbow on thé supposition that it is a 
material arch ; in actual fact it is all in your own eyes. 
Gretchen sees one rainbow and Hans sees a quite 
different one. But if Hans walks up to where Gretchen 
is standing, he simply changes his rainbow for hers ; 
you don’t get any nearer to a rainbow by walking this 
distance because there isn’t really anything for you 
to get any nearer to. The angle you have been measur- 
ing must always stay at 42° 23’; it is s fixed there by the 


-4 neper NAR ee 


y 


FEBRUARY 27, 1926] 


unalterable laws of Nature, and children cannot alter 
these by. walking about. » ” As the children were tired, 
and the young magician had per expressed himself 
in rather unfamiliar ways, they did not at first quite 
understand what he meant. But then another magician, 
- whose name was Minkowski, came along, and he made 
it all seem much simipler ; he said it was quite true that 
each child carried its own rainbow about with it, but 
that behind the subjective vision of the rainbow was 
an objective reality consisting of a shower of raindrops. 
These raindrops were the same for everybody, but out 
of the whole lot each person’s eye selected, or rather the 
sunshine selected for each person’s eye, a small group 
of drops which ap to him to form a bright arch. 
If all space were filled with children standing in different 
spots, then the aggregate of all the raindrops seen in all 
the children’s eyes would constitute the reality behind 
the whole phenomenon, a shower of rain. When the 
second magician put things in this way the children 
began to understand ; they saw that the first magician, 
whose name was Einstein, had been right. 

I doubt if the Royal Astronomical Society has ever had 
its medallist introduced to it in so di a way 
before, but my little parable may remind you of the way 
in which our present medallist made his entry into the 
scientific world, and also of the way in which the scientific 
world made their entry into the changed universe in 
which science moves to-day. Time and space, as 
Separate entities, the time and space we wrote about 
and thought about previous to 1905, have gone, or, as 
Minkowski puts it, have become shadows, while only 
the product of the two remains as the framework 
in which all maternal phenomena take place. Time 
and space pe may mean something to us 
subjectively, but Nature knows nothing of them 
until they have been multiplied together into a four- 
dimensional s time continuum; it is in this that 
she has set her laws. If I have seemed to treat 
Ejinstein’s t early work too lightly, I would plead, 
first, that 1t has already- suffered enough serious ex- 
position, and, secondly, that only really great work 
permits of being treated lightly, and that it is well to 
take a chance when it offers itself. But let not the 
lightness of treatment be thought to imply lightness 
of esteem for the work. By his single 1905 paper, 
Einstein started a revolution in scientific thought to 
which as yet we can see no end, to which, indeed, we 
can scarcely yet imagine any end. Had he written only 
that one paper, his position as one of the great figures 
of science would, in my opinion, have been secure. He 
would, » perhaps, ‘not have been awarded the gold medal 
of our ety, but that would be because he had not 
yet become an astronomer. 

If the magicians had given the right explanation of 
the rainbow, then everything the ‘children saw in the 
‘rainbow ought to admit of explanation in terms of the 
ultimate reality provided by the shower of rain. Ob- 
viously there would have been something radically 
wrong if Gretchen had seen a circular rainbow while 
‘Hans, standing by her side, had seen a square one; 
something wrong, too, if Gretchen had said that the 
colours ran from red to blue as you passed inwards, 
while Hans said they ran from blue to red. In the same 
way, if Einstein and Minkowski were right about time 
and space, there must have been something radically 
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wrong when Isaac Newton had said that every particle 
ip the universe attracted every other particle with a 
force that varied as the inverse square of the distance, 
and again when he had said that the path of a planet 
about the sun was ah endlessly repeated ellipse. When 
the last of these statements, for example, 1s expressed 
in terms of the four-dimensional framework which 
Einstein and Minkowski regarded as the ultimate 
objective reality, it is found to make sheer nonsense, 
to be inconsistent with itself. Viewed in ‘that frame- 
work, an cane repeated ellipse becomes a sort of 
helical curve, a spiral staircase climbing up into 
eternity, the projection of which on one cular cross- 
section is the single ellipse in question. | View it at 
any angle you like and it is still a helical curve, but 
project it on some other cross-section and you will find 
that the radius vector relative to the sun no longer 
describes an endlessly repeated ellipse. In brief, the 
Newtonian law of gravitation could not be Tue because 
it could not be expressed in terms of the ultimate 
four-dimensional reality in such a way as to be true 
for more than one person at a time. 
When Einstein had this brought to his notice he 
at once became an astronomer. His , Tather a 
heavy one for the first piece of work pf a young 
apprentice to astronomy, was to find} out what 
was the matter with Newton’s law of gravitation and 
to put it right. Of course, in a s$ there was 
not very much wrong: Halley’s. comet; had come 
back when it was expected, and Jupiter’s satellites 
could be seen every night exactly as the pidtures in the 
“Nautical Almanac ” predicted that they ought to 
be seen if Newton had been right, and all|the planets 
seemed actually to be describing endlessly repeated 
ellipses except that Mercury wandered |very, very 
slightly from its proper place. Yet, in another sense, 
there must be everything wrong with a law that did not 
fit properly into the four-dimensional reality, or at 
least there was as much wrong as the differehce between 
truth and error, which the true man of science regards 
me the biggest magnitude with which he ever has to 
ee just as Kepler, starting from the estab- 
ae error of 8’ in the observed position of Mars 
had set out “to construct a new theory that will 
explain the motions of all the planets,” so Einstein 
set to work to construct a new theory which was 
incidentally to explain the motion of the planets but 
was destined also to change our whole interpretation 
of the fundamental significance of these Boga 
Every astronomer is familiar with thi 
Einstein’s work. By t915 he had found the modifica- 
tion needed in Newton’s view of gravitation, and had 
shown that the orbit of a planet, stead df pa ee 
impossible endlessly repeated ellipse, was an ellipse 
which kept slowly turning round in its own|plane. He 
had also found that the theoretically predi rate of 
arora ys Mercury was exactly the 43" aj century by 
which Leverrier had found that the planets perihelion 
advanced over and beyond the advance caysed by the 
pull of the other planets. He announced {two further 
physical consequences of his theory of light 
passing through a gravitational field ough to be bent 
by a calculable amount, 0-745” for light which has just 
grazed the sun’s limb; and s emanating 
from atoms ina gravitational field ought to ts displaced 
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towards the red, the displacement of lines from the 
solar ‘photosphere being that corresponding to a velocity 
of 0-634 km.a second, or, say, o-008 ÅU. at the cyano- 
gen band, A3883. Newton had queried in his “ Optics” 
whether rays of light would d in obedience to 
gravitational force, but Einstein was the first since 
Newton to make any definite physical predictions 
arising out of a theory of gravitation. 

Our two British expeditions put the first of these 
preven to the test at the 1919 eclipse, and, as we 

ow, brought back the news that the prediction was 
amply verified. The testing of the second prediction 
was a more difficult matter, not so much because the 
small displacement of o-008 A.U. was difficult to 
meagure, as because it was masked by bigger displace- 
ments of unknown amount. Even to-day the problem 
can scarcely be said to be solved with absolute finality 
so far as solar light is concerned, although probably 
Evershed, St. John, and others have done all that it is 
possible to do. But the prediction which it was found 
almost impossible to test by the light of our sun has been 
tested by the light of one of the faintest of stars. Sirius 
has, as companion, a smaller and far fainter star which 
describes-an orbit round it. Its effect on the motion of 
Sirius shows its mass to be 0-85 times that of the sun, 
and its distance is for all practical p the same as 
that of Sirius. The amount of light it emits is so small 
that Seares had calculated its radius to be only about 
20,000 km. sar one thirty-fifth of the radius of our sun. 
Now Einstein’s theory predicts a shift proportional to 
M/r, so that whereas the predicted shift ın the solar 
spectrum corresponds to a velocity of only 0-634 km. a 
second, the light from the companion to Sirius ought 
to show a shift corresponding to a velocity of 20 km. a 
second, something like a third of an angstronr. Here 
then was a shift the magnitude of which was suitable 
for measurement. The measurement was undertaken 
at Mount Wilson, and the observed shift was found to 
agree almost exactly with that predicted by theory. 
This experiment not only established the validity of 
Einsteim’s theory of the gravitational displacement of 
spectral lines, but also showed its usefulness as an 
instrument to be utilised by the practical astronomer in 
his everyday work. 

The ultimate importance of Einstein’s work was 
not, however, that ıt gave astronomers new tools for the 
measurement of stellar diameters, or for the prediction 
of the position of Mercury ; it was not even that it gave 
the true law of gravitation ; it was that it gave a new 
conception af the meaning of gravitation and of gravita- 

~tional force. Strictly ing, Einstein did not amend 
Newton’s law of force ; he abolished it. He put some- 
thing else of a quite different nature in its place, some- 
thing which was consistent with itself when looked at 


in the four-dimensional continuum and with 
the observed facts of Nature, including the then 
untested bending and reddening of light. Atrfirst he 


had tried to-amend Newton’s law to fit the continuum, 
but he soan found it was a case of amending the con- 
tinuum so as to fit Newton’s law. Or rather, since a 
perfect fit was impossible, this being the cause of all the 
trouble, he amended the continuum so as to fit Newton’s 
law in the only region where it could fit, namely, at 
infinity, and then found that the misfit for nearer 
distances- gave just the needed 43” a century for 
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Mercury’s orbit. Just as completely as, some tliree’ 
centuries earlier, the kinematical explanation of cycles 
and epicycles had crumbled to nothing in the hands 
of Kepler and Newton, so now the dynamical 
explanation of a gravitational force crumbled in the 
hands of Einstein. The story of this part of Emstein’s 
work has been so often told and is so familiar to all 
astronomers that you will scarcely wish to linger over 
it. It opened up a path into entirely new scientific 
territory along w which Weyl and others have advanced, 
attempting, so far as can at present be seen with 
success, to extend Einstein’s fundamental conceptions 
so as to explain the “ forces” of electromagnetism in 
terms of a a stil further generalisation of the geometry 
of the continuum. If they have succeeded, the 
mechanism of the whole universe is transformed ; 
dynamics disappears from science and the laws of 
Nature are those of geometry alone. 

We need scarcely spend time over the threadbare 
and rather meaningless question of whether Einstein 
has performed the feat of “abolishing the ether.” 
So much depends on whdt we mean by “ether.” 
As soon as the term is defined, the question as to 
whether or not that particular ether exists almost 
answers itself—generally in the negative. The lumini- 
ferous ether of Kelvin, Maxwell, and Faraday, largely 
as the result of Einstein’s new outlook on the universe, 
may be described as dead ; it is no longer a serious 
scientific hypothesis, but merely an item in the un-" 
scientific jargon of popular expositions of “ wireless.” 

Let us take a glimpse at the new universe into which 
Einstein’s work has led us. Until the seventeenth 
century the majority of men believed that terrestrial 
life was the prime reason for the existence of the 
myriads of stars that lighted the firmament ; they had 
indeed been created just a few days before man so as to 
be ready to minister to his pleasure on his arrival. In 
the twentieth century the majority of men believe that 
there is a sort of flow of time which is regulated by our 
consciousness. We live now in the year 1926, and 
therefore speak of 1925 as dead and past ; 1927 is not 
yet born, but will spring into life for us just as soon as 
we need it, which will be when we reach the end of 
1926. So the traveller journeying west through Devon 
might suppose that Somerset had fallen out of existence 
at the moment he left it, and that Cornwall was waiting 
only for his arrival to come into existence. Foolish, 
perhaps, when expressed in terms of space, and yet our 
everyday belief-in respect of time. 

Einstein’s theory eliminates the supposed essential 
difference between space and time ; what is one man’s 
space is another man’s time. Not only so, but what is 
the past in time for one man is the future for another 
man. According to the view thrust upon us by the 
theory of relativity, the space-time landscape does not 
spring into life in front of us and die behind us ; it is 
unalterably there. Existence becomes a picture rather 
than a drama, and the year 1927 has the same sort of 
existence as the county of Cornwall. Probably no one 
would regard this as a final statement of the matter ; 
it goes as far as the theory of relativity carnes us, but 
the theory of relativity is concerned only with inanimate 
Nature; it takes no cognisance of life or consciousness. 
It is for us to go further if we can. 

Does the theory, however, leave room for us to go 
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further? Does it leave room for life and consciousness, 


and for the attributes, such as free-will, which we 


attach to them ? 
` The materialistic philosophy of a generation ago 
used to insist that the picture which science then 
resented of the universe left no room for such things. 
t picture has no doubt been torn to shreds, but what 
about the new picture? Does this look with any more 
favour on our instinctive belief that we can guide our 
actions and make the universe in some small degree 
different by our presence? Or are we mere passive 
spectators, carried—in a train the speed of which we 
cannot regalate and the course of which we cannot alter 
by an inch—out of a Devon with which we can donothing 
except gaze at it through a window, into a Cornwall which 
is already in existence and has been unalterably created 
by other hands than ours? To this last question the 
answer of the theory of relativity would seem to be 
in the affirmative, but relativity is not the whole of 
natural science ; it is not even the whole of Einstein’s 
work. His contributions to science fall into two 
columns which, unhappily» are parallel and show no 
igns of meeting. The first colymn contains his con- 
tmbutions to the theory of relativity, the red-letter 
years being 1905 and 1915 ; the second column contains 
his contributions to the theory of quanta, the red-letter 
years being 1905 and 1916. It is not yet altogether clear 
which of these columns will figure most prominently in 
the history of present-day science when this is finally 
written in its proper perspective. But it already seems 
possible that the second column of Einstein’s work may 
contain the needed antidote to the determinism and 
automatism to which the first column, if it stood by 
itself, would seem to condemn us. 

This room contains, let us say, a thousand atoms 
of uranium. The chances are that after five million 
years only 999 of these will be left, the other one having 
been transformed into an atom of lead, eight atoms of 
helium and about 107% grams of radiation or heat. 
One of the thousand atoms is fated to be transformed 
in this way, but what determines which particular atom 
it is to be? Are we tempted to conjecture that it will 
be that one that gets most knocked about in the 
interval, or that gets into the hottest places, or what 
not? If so, we are wrong ; for if blows or heat could 
disintegrate the one atom they could also disintegrate 
the other 999, and yet evéry physicist is firmly con- 
vinced that no ible treatment can retard or expedite 
the disintegration of the uranium atoms in the least 
degree. Once every five million years fate knocks at 
the door of one atom and it breaks up. Why fate 
chooses this interval, why she selects one particular 
atom rather than its fellow, we simply do not know ; 
we seem to be beyond the domain of what have hereto- 
fore been called natural laws. 

Now let us think of a more familiar, although more 
complicated, phenomenon. The hot filament of an 
electric light bulb receives energy from a dynamo and 
discharges it as radiation. Inside that filament millions 
‘of atoms are jumping up and down between different 
energy levels, and Einstein has investigated what 
may be called the statistics of their jumping about. 
Most of the knocks now are just those of ordinary 
radiation. The temperature radiation of the filament 
knocks some atoms up and some down; double the 
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stream of radiation and the atoms will be knocked up 
and down twice as frequently. But this is not the 
whole story ;- if it were, the emission of-light from the 
filament would not be what exact experiment shows it 
to be. Einstein finds that to explain the) observed 
stream of radiation from the filament, fat¢ must be 
invoked here also. Some atoms are knocked down 
from the high energy level to the lower because the 
stream of radiation pushes them down, but others 
stumble down by processes analogous to those by whjch 
the uranium atom disintegrates. They s le, if you 
like, of their own clumsiness, or, if you like, fate 
beckons them down. Put it anyhow you like, and you 
will almost certainly be wrong ; Einstein has shown 
that it happens, and beyond this we know nothing. 

It is, however, clear that we may be in the presence’ 
of something here which is quite beyond the inflexible 
cause and effect of the older mechanics, and possibly 
equally beyond the precreated tangle of events of the 
theory of relativity. A single instance will perhaps 
suggest how far beyond. e lines of the; hydrogen 
spectrum result from the falling down of the atoms of 
hydrogen from one energy level to another, and in the 
determination of the wave-lengths rep ted by 
these lines, the future of the atom enters as an equal 
partner with the past, although, as we have seen, the 
future of an individual atom can no longer be regarded 
as a consequence of its past in the sense in which an 
effect is the consequence of the cause. We are here 
in unfamiliar regions of thought where our minds get 
frozen and refuse to operate. But one thing at least 
seems possible. It seems as though the deadly inevita- 
bility of cause and effect has ended, and we in the 
presence of new possibilities of freedom which as yet 
we do not understand. Einstein’s work on, relativity 
changed the universe from a drama into a picture. It 
seems possible, as Weyl first suggested, that his work 
on quanta may have provided the clue which js destined 
to change it back again into a drama—nq longer a 
drama in which all the parts have been written and the 
lier p before the curtain went up, 

ut a drama in which all the actors choose their actions 
as the play proceeds—in fact, not a staged drama, 
but life. 

No doubt the great mass of the universe must 
always follow a predestined path; pera en pre- 
determined forces can bind the cluster of Pleiades 
or loose the bands of Orion or guide the Bear with its 
train, but there is now, for the first time since Newton. 
room in the universe for something besides predestined 
forces. No doubt this is only a possibility, only a con- 
jectureifyoulike. Wedonotunderstand quantum pheno- 
mena well enough to go beyond conjectures.) Perhaps 
a hope is dawning that some quite recent investigations 
of an abstruse mathematical nature are going to provide 
an answer to the puzzle, but if so it 8 probable 
that the answer not be in terms of or time 
and space, and so will come from outside the regions 
surveyed by the theory of relativity., In kyy event 
it seems that there must be room for . in the 





universe about which relativity knows nothing. Perhaps 
the two columns of Einstein’s work, which never clash 
because they never meet, provide a true symbolical 
picture of the universe which he has dong so much 
towards elucidating. 
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Obituary. 


Dr. W. Barzson, F.RS. -- 

ORN in 1861, William Bateson was educated at 
Rugby School and at St. John’s College, Cam- 
bridge, of which college his father was Master. He ob- 
tained first-class honours in both parts of the Natural 
Sciences Tripos, and took his degree in 1882. eed a 

the time when the genius of Francis Balfour had 
-a great impulse to the study of comparative eyo- 
logy, and ıt was natural that Bateson’s first efforts in 
research should be ans. such lines. As a subject for 
investigation he chose Balanoglossus, the position of 
which in the phylogenetic scheme was then one of 
uncertainty. To obtain material he visited America 
in 1883, and in 1884. His results, which ap- 
peared in 2 series of papers in the Quarterly 
Journal of Mirae proal Science, definitely fixed the 
position of Balanoglossus, and are now incorporated 
into every text-book of zoology. In 1885 he was 

elected a fellow of his college. 

Not the least important outcome of Bateson’s visits 
to America was the meeting with W. K. Brooks, who 
undoubtedly influenced his thoughts towards the direc- 
tion they were now to take. The age-old problem of 
the nature of species gripped and held him for the rest 
of his life. Though fully appreciative of the value of 
morphological inquiry, he came to distrust the phylo- 
genetic-speculations that were based upon it, involving 
as they did the assumption of hypothetical variations 
to fit the case. He demanded reality, and set to work 
to search it out. Holding that the facts of variation 
must be the test of phylogenetic possibility, he started 
to collect records of such variations as actually exist. 
The literature was searched, museums were visited at 
home and abroad, collections were made in the field, 
and it was at this period that as Balfour Student of 
the University of Cambridge he made a journey to the 
western parts of Central Asia and Siberia. The im- 
mediate outcome was the “ Materials for the Study of 
Variation ” (1894), a book which marked an era in the 
development of biological thought. 

At that time it was generally held by professed 
authorities that variation was of the nature of a con- 
tinuous process, and that the discontinuity of species 
was brought about by the 6peration of natural selection 
on such material. Logically this amounted to a denial 
of the existence of species as recognised by the system- 


atist. Bateson reaffirmed the reality of species, em- 
phasising the discontinuity between them, and pointed 
out that such discontinuity was paralleled by dis- 


continuity in variation. As to the existence of this 
phenomenon the collected evidence left no doubt, and 
it was reasonable to suppose that the observed dis- 
continuity in species was based upon discontinuity 4 in 
variation. 

To the naturalist the book was at once a warning 
and a calla ing that the quest upon which he 
was engaged might be upon illusion: a call to the 
study of variation, which at that juncture seemed to 
offer the fuirest hope of in connexion with the 
species problem. Looking back, it seems surprising 
that the forceful reasoning of this remarkable book 
should not have made immediate converts. Yet so 
it was, and though the cause lay partly in mental 
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inertia and indifference, it lay partly also i in the rise of 
the biometrical school of evolutionists. Basing their 
methods upon the conception of variation as a con- 
tinuous process, it was not unnatural that they should 
show a lack of sympathy with the evidence for dis- 
continuity and all that it implied. Controversy 
became keen, and Bateson was more than once called 
upon to defend the position he had taken up. The 
ability with which he conducted his case, and the 
freshness of his outlook, began to attract to him the 
allegiance of some of the younger men, who felt that 
a new force had entered into their studies. 

Meanwhile Bateson had started on another line. 
Satisfied as to the existence of discontinuity in variation, 
he felt that the next step was to discover how such 
varieties behave ọn crossing. He carried out an 
elaborate series of breeding experiments in Lepidoptera, 
eag with the bryomæ form of Preris napt, and 

hical races of Pararge egeria. The 
results oils wee dined to interpret and he came to the 
conclusion that, if headway was to be made, material | 
must be chosen in which the problem was reduced to 
its simplest form. In collaboration with Miss E. R. 
Saunders, a series of experiments was begun with 
plants where a sharp discontinuous variation existed 
together with the normal form, and a year later 
experiments planned on similar lines were undertaken 
with poultry. The aims underlying this work, and the 
hopes entertained of it, are set out in an address to 
the Hybrid Conference held in London during July 
1899. Noteworthy is the announcement that dis- 
continuity in heredity had already been detected, as 
also is the stress laid upon the necessity of examining 
the outcome of a cross staistically, and of marshalling 
the offspring in respect of each differentiating character 
separately. It was precisely this method of analysis 
that led to Mendel’s success, and even if his famous 
paper had remained unknown, it is likely that the 
world would not have had long to wait for that guiding 
principle which lifted the study of heredity into its 
place among the exact sciences. Be that as it may, 
the discovery of Mendel’s work in 1g00 found Bateson 
well prepared. He intuitively recognised its high 
quality, and at once seized upon the essential truth 
of the purity of the gametes in respect of definite 
characters. In the following year he communicated 
to the Evolution Committee of the Royal Society an 
illuminating report, summing up the evidence and 
indicating the bearing of Mendel’s discovery upon 
cognate lines of work. It was a report that opened 
men’s eyes to the greatness of the achievement, and it 
exerted a strong influence in inducing others to pursue 
such investigations. 

In Great Britain, however, there was opposition 
from one quarter, and that an influential one. The 
biometricians had already given evidence of hostility 
to the idea of discontinuity in variations. Exponents 
and upholders of what was known as the law of 
ancestral heredity, they could not but realise that the 
acceptance of the doctrine of gametic purity must 
shatter the very foundations upon which they were 
striving to build. With the revelation of discon- 
tinuity in heredity, it was open to them either to throw 
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over the law of ancestral heredity, or to combat the 
new doctrine in whatever way they could. The-latter 
course was chosen, and in Biometrika for January 1902 
appeared a paper by Weldon minimising the importance 
of Mendel’s discovery, and stating that neglect- of 
ancestry was a fundamental mistake vitiating all work 
based on Mendel’s methods. A challenge of this sort 
coming from such a quarter could not be overlooked. 
A great cause was at stake, and some few poe 
later appeared “‘ Mendel’s Principles of Heredity : 
Defence,” a book in which Bateson gave free scope to 
his great powers of analytical criticism and to his 
remarkable gifts for controversy. The issue was 
joined, and Mendel was at any rate assured of his 
hearing. Two years later came the great clash at the 
meeting of the British Association in Cambridge. 
Bateson, as president of the Section of Zoology, 
delivered.a stirring address vindicating the methods of 
Mendelian research, and See the conceptions 
of the biometrical school. The heated debate which 
succeeded it was keenly followed by a crowded 
audience, and at the end of it there was no mistaking 
the feeling that the exponents of Mendel had made 
ood. 

: Meanwhile, Bateson had thrown himself whole- 
heartedly into the exploration of the fresh field that 
had been opened up, and the next few years were 
fruitful in discovery. To this period belong the 
formulation of the presence and absence theory, the 
solution of the old problem of reversion on “crossing, 
and the demonstration of the nature of sex-linked 
inheritance. Another discovery of the first importance 
was that of linkage of characters. Originally detected 
in the sweet pea, the phenomenon was first fully 
explored in this material, and eventually fitted into an 
orderly scheme. Its-later development in the hands 
of the American school of geneticists, and its transla- 
tion into terms of the chromosomes, are now part of 
the history of science. 

Bateson stood, however, for more than discovery. 
The new spirit that he breathed into the work, and the 
freshness of his outlook, were an irresistible attraction 
to many younger workers who desired nothing better 
than to cast in their lot with his. He became the 
founder and inspirer of a Cambridge school, and in 
1908 the University recognised his peculiar position by 
creating for him the chair of biology. In the nla 
year appeared “ Mendel’s Principles of Heredity,” 
critical survey of the state of genetical ae 
Nevertheless, immersed as he was in breeding work, 
the problem of species was always with him ; and when 
be was invited to deliver the Siliman lectures i in 1907 
he elected to give, not an ition of Mendelian 
heredity, but a fresh consideration to the problems of 
variation and of species. The lectures eventually took 
permanent form in the “ Problems of Genetics” which 
appeared in 1913. Perhaps the most valuable part of 
the book is the illuminating discussion on variation in 
‘contiexion with locality’ and climate, though at the 
time of its publication the chapters “which attracted 
most attention were those dealing with adaptation and 
the effect of changed conditions on the organism. 
‘About that time there had appeared several plausible 
accounts of the induction-of a variation through a 
change of conditions, and of its subsequent inheritance. 
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he had a very strong affection. 


The searching criticism to which Bateson subjected 
the evidence was of the greatest service in| checking 
any easy acquiescence on the part of fines. and 
others less familiar with such branches of in 

The Cambridge period came to an end nay 1910 on 
the acceptance of the directorship of the newly founded 
John Innes Horticultural Institution at Mérton. It 
was a great opportunity, and Bateson made ificent 
use of it. When he went there was nothing į in a few 
years there grew up a splendidly oe ae n, and, 
of far greater moment, an enthusiastic devoted 
band of wofkers. Here, too, his position gave him 
better facilities for promoting that cooperation 
between the practical breeder and the man pf science 
upon -which he had so often insisted. He e the 
breeder feel that his problems were also the| problems 
of science, and out of his sympathy begat trust. Of 
his own inquiries at this period, and of those directly 
inspired by him, the key-note was tion, its 
nature and the time of its occurrence. To this im- 
pulse we owe the striking series of inves 
variegation, bud sports, and root-cuttings, 
phenomenon of anisogeny, accounts of whicl appeared 
from time to time in the Journal of ; and it 
is in the fitness of things that his matured |judgment 
on these phenomena should have appeared in that 
journal only a few days before his death. 

Such in brief outline was Bateson’s record of scientific 
achievement. Fearless in criticism and generous in 
appreciation, he stood above all for that! spirit of 
freedom in inquiry through which alone the world 
may progress to better things. In that noble passage 
which concludes the preface to his greatest book, he 
has recorded for us in unforgettable Ral his lofty 
conception of the calling of the naturalist. By no man 
has this been more finely set forth: by ngne has it 
‘been more truly lived. 














Pror. J. F. GmaoaLL, F.R.S. 


James Famu GEMMILL was born at M 
Ayrshire, and went from the village schoo 
marnock Academy to the University of Glasgow. After 


a long and distinguished course in arts =) a classics, 


chline in 


1890), medicine (M.D. honours, 1900), 
(D.Sc. 1910), a period in Germany, a taste 
work, and some travel, he became a 
embryology i in the University of Glasgow an 
of zoology to college students. 
greatly influenced by the anatomical 
evolutionary thinking of Prof. John Cleland,|for whom 
Gemmill 


Tt was early in the Glasgow period that 
Biological 


became keenly interested ın the Millport 
Station, to which for many years, with rdinary 
persistence, he devoted much of his time,) not only 
contributing to the output of research, | but also 
encouraging others to join in, and otherwise helpi 

in the educational side of the Station’s work. Un 

he was called to the Dundee chair of Zool 


é om in 1919, 
Gemmill was a disinterested and loyal friend of the 
Millport institution, which after many ups 4nd downs 


of youth has at length attained to a vigorous| maturity. 
Others have tly aided, but Gemmills patient 
fostering in -a should never be forgotten. 





and Kil- - 
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Gemmill had wide zoological interests—anatomical, 
faunistic, ecological, and embryological; but the last 
was strongest. His researches on the development’ of 
echinoderms will form his chief zoological monument ; 
they are masterly in their precision of aberya GON and 
shrewdness of judgment. But one remembers also his 
embryological studies among cœlenterates, and his 
big memeir on the teratology of fishes (1912). When 
he went to Dundee, he told us that he had passed a 
seH-denying ordinance, and was going to devote himself 
fof some years to a study of practically important 
farm-pests ; and so he became immersed with his usual 
enthusiasm in the unravelling of the life-history of a 
species of Bibio, and of some other parasites, such as 
an elusive tapeworm that is common in lambs, He 
had a great interest in mechanical devices, of which 
his little marine aquarium was the simplest—a study 
aquarium in which he kept sea-animals flourishing in 
the heart of Glasgow, and even discovered new Clyde 
species from there. We hope his technical ingenuities 
will not be lost sight of. 

Prof. Gemmill was very happy in his Dundee years. 
He enjoyed the concentration of his academic work 
and the opportunities it gave him for diffusing and 
fostering an interest in biology through the Natural 
History Society, and ‘the like. His election to the 
Royal Society came as another encouragement. He 
found great delight in furnishing an interesting old 
house, and he was helped at every turn by his niece, 
to whom he was devoted. He was never the same 
after her sudden death in 1924. 

We should like to be allowed to pay a more personal 
tribute of affection to one whom we have been proud to 
call friend for many a year. Gemmill was a singularly 
lovable man, quiet and gentle, but very strong 1n grip 
and firm in judgment. Even for Scotland he was 
unusually thoughtful, always pondering; even for o 
scientific investigator, he was un y cautious. 
Thus his clear-cut judgments, when the evidence seemed 
to him sufficient to warrant a conclusion, were always 
worth waiting for. Of judgments on persons we never 
heard him give one, though he had his share of fighting, 
and when an outspoken personal condemnation was 
uttered in his hearing, his grave face would become 
graver still and sad. Yet he was no ‘ Heaven and Hell 


Amalgamation Man’; on the contrary, a very clear- 


What a fine companion Gemmill was, radiating 
cheerfulness, enlivening on a long walk, "heartening 
when the dredge was coming up, magnanimous on the 
galf course, but always in his own peculiarly restful 
quiet way. Never of the strongest, he was very wiry, 
with great power of physical endurance, and on his 
holiday in Norway last summer, with a great sorrow, 
not even dulled, as his shadow, he probably walked 
harder than was wise. Whether over-tired or specific- 
ally infected, he came home under a cloud of nervous 
depression which became darker and darker until at the 
last it overwhelmed him. 

Gemofill was‘an upright man, reverent, good throug: 
and through; he was and abstemuous, feed A 
his kindred and friends, of kindliness to all men of 
good-will. He liked simple aTe keen on 
‘a walk ; he loved children ; he delighted in his garden, 





his study- aquarium in Glasgow days, the flowers of- 
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the field, his pets—the dog most of all. He enjoyed 
meeting people when the day’s work was done and he 
had a talent—perhaps a genius—for friendship. That 
he was pre-emmently interested in zoology is obvious, 
and he once told us that he was Jed eat amid ups 
and downs he had been able to hold by an early resolve 
that he would allow nothing—even teaching—to come 
between him and investigation. Often we pressed him 
to write a book, for he had very individual ideas, about 
organic evolution, for example, combining Lamarck’s 
ae fae with Goethe’s, but he always resisted what he 
ly called a “ temptation.” We must think of 
as one who made a great success of life, for he 
had the joy of many red letter days of discovery along 
the line which he had proposed to himself as his. 
Amid all his profound seriousness he greatly enjoyed 
Nature and many of the pleasures of human life; and 
was he not greatly beloved ? 

Why was it that we all, so different from one another, 
liked the man so much? Perhaps part of the reagon 
was our quick discovery that he was thinking more’ 
about us than about himself. It was not only that 
he was overflowing with kindness, but he had also the 
rare gift of affectionate interest—half a naturalist’s, 
half an artist’s—in individuality. He took pleasure in 
our eccentricities; he delighted in our ruggednesses ; 
he enjoyed our upsetting enthusiasms. Alas, alas, 
that there was no staying the Fury with the abhorred 
shears ; but we doubt not that our friend will live on 
for his full span in the minds of many made better by 
his presence. J. A: T: 





WE regret to announce the following deaths : 

Prof. A. C. E ee a 
Medicine of the Univermty of Ihnois, 
for his work on vertebrate embryology, on pee 
30, pit -ght years. 
John K. ers, an early member of the United 
States Geological Survey who, while in charge of tho 
Photographic Laboratory of the Survey, was respon- 
sible for many photographs of noteworthy geological 
features of the western United States which have 

into text-books and reports, on November 14, 
aged eighty-two years. 

Dr. Murphy, president in 1902-3 of the 
Canadian Society of Civil di ed 
for his work on railway bridge- ulding, on January 
IO, pagn -Íour years 

Hon. Sir H. A. ae Nicholls, lately Princi 

Medical Officer of Dominica, West Indes, known for 
work on tropical diseases and on tropical spit em 
ee Enea years. 
H. Kamerlingh Onnes, For. Mem, R.S., for 
many y years Director of the Physical Laboratory at 
niversity of en, and Nobel prizeman for 
s in 1973, on ‘ebruary 21, aged seventy-two 

ears. 

ms M. Adrien Robert, of the Sorbonne, secretary of the 
“ Zoological soles of France, on November 16, aged 


ee ee 

R. Swann, fellow of Caius College and 
demonstrator in pathology ın the University of Cam- 
bridge, from blood poisoning contracted during a 
post-mortem examination, on February 16, aged 


thirty-two 

Mr. J. Whytock, first president of the Botanical 
Society of and a recipient of the Victoria 
Medal of Honour of the Royal Horticultural Society, 
on February I. 
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News and Views. 
„thè investigations. It is hoped, ieren in view 


THe president and council of the Royal Society 
decided at their meeting on February 18 to recom- 
mend for election into the Society the following 
fifteen candidates: Dr. J. A. Arkwright, Dr. E. J. 
Butler, Lieut.-CoL S. R. Christophers, Prof. F. J. Cole, 
Mr. A. C. G. Egerton, Dr. Ezer Griffiths, Mr. H. B. 
Hartley, Dr. H. Hartridge, Prof. G B. Jeffery,-Prof. 
O. T. Jones, Prof. W. C. McCullagh Lewis, Prof. E. A. 
-Milne, Mr. L. F. Richardson, Mr. H. T. Tizard, Prof. 
R. S. Troup. 


Tue following have been recommended for fellow- 
ship of the Royal Society of Edinburgh: Prof. K. W. 
Braid (Glasgow), Prof. A. E Cameron (Saskatchewan), 
Mr. R. T. Francis (Purley), Mr. J. D. Gardner 
(Edinburgh), Prof. J. G. Harrower (Singapore), 
Lieut.-CoL W. F. Harvey (Kasauli), Dr. S. R. Khastgir 
(Edinburgh), Dr. N. S. R. Lorraine (Hull), Mr. J. A. 
M‘Bride (Glasgow), Very Rev. Dr. D. MacKichan 
(Edinburgh), Dr. D. C. T. Melkae (Edinburgh), Mr. 
J. A. Morris (Ayr), Dr. D. Patton (Glasgow), Dr. 
B. Prashad (Calcutta), Mr. J. A.-F. Roberts (Edin- 
burgh), Mr. W. H. C. Romanis (London), Colonel 
Sir Bruce Gordon Seton (Edinburgh), Prof. J. Small 
{Belfast), Dr. W. N. Stokoe (Edinburgh), Prof. G. H. 
Thomson (Edinburgh), Dr. J. Thomson (Glasgow), 
Mr. C. P. G. Wakeley (London), Mr. S. Wiliams 
(Glasgow). 

A FURTHER stage in the development of the com- 
prehensive scheme of irrigation for Egypt and the 
Sudan, forming a corollary to the work recently 
carried out at the Sennar Dam and described in the 
issue of NarurE of February 6, is detailed in the 
report, just issued by the Public Works Department of 
Egypt, relating the results of the mission despatched 
in 1920 to Lake Tsana, in Abyssinia, for the purpose 
of considering the possibility of converting the lake 
into an artificial reservoir. Lake Tsana ıs the source 
of the Blue Nile, which is controlled on the Gezira 
Plain by the Sennar Dam. ‘The verdict of the misaion 
is that the lake is eminently suitable for the purpose 
in question. The annual discharge during normal 
years is estimated at 3500 milhon cubic metres, and 
“this is the amount that could generally be stored. 
But by certain engineering operations, including 
excavation of the rock sill at the outlet, it would be 
possible to increase the reserve storage to 8000 million 
cubic métres, which would be sufficient to meet 
deficiencies, if two seasons of low supply were experi- 
enced in succession. - This reserve storage of 8000 
million cubic-metres, added to the annual supply of 
3500 million cubic metres, would therefore give the 
reservoir a total effective capacity of 11,500 million 
cubic metres. The report estimates the cost of the 
work at £Ez,300,000, and ıt is indicated that the work 
could be completed without the necessity of establish- 
ing any permanent means of communication with the 
Sudan; brt.if a railway or road to Gedaref should be 
found necessary, an increase in expenditure would 
follow. The Abyssinian Government has regarded 
the matter favourably and given its co-operation in 
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of-the fact that the waters of the lake of no 
service: to the inhabitants for irrigation of its shores, 
while they would undoubtedly be of considerable 


Government will grant at an early date the desired 
facilıties for constructing the proposed ation. 
works. . 


Tue Department of the Interior, United States 
Geological Survey, has just published the statistical 
summary of petroleum production and consumption 
for the year 1923, from the compilation of Mr. G. B. 
Richardson. In this memorable year all) previous 
records for the output of crude petroleum in the 
United States, and, incidentally, for the world, were 
broken by the production in that coun alone of 
732,407,000 barrels of ou, constituting 72 |per cent. 
of the total world’s output for that year i 
also implies a 3r per cent. increase on 


value to Egypt and the Sudan, that the te ded 








barrels, thus creating a record total supply, of oil in 
America of 814,422,000 barrels. Consumption, on 
the other hand, was leas than domestic production, 
for the first time since 1914. 


THis extraordinary output of pees tp 1923 
created a serions phase of over-production and brought 
with it a corresponding slump in prices oficrude oil 
and a depressed state of the on industry generally, 
from which recovery has been slow. Sinde 1923 8 
considerable body of opinion has been expréssed that 
that year’s production of petroleum sa es ape the 

“peak ’ of the United States, and probably of the 
world, and some rather gloomy forebodings regarding 
the future of petroleum supplies have dae voiced, 
both in the United States and in Europe. For many 
reasons there may be expreseed some doubt on this 
point, though it is not denied that once the peak is 
definitely passed, the life of petroleum supply may 
be a comparatively short one at the p. t rate of 
consumption. On the other hand, the advent of a 
new pool comparable with any one of those re- 
sponmble for the finsh production of 1923 would 
quite possibly bring an annual total up tp that of 
that particular year; and as there is no reason to 
suppose that the last ‘ bonanza’ oil-pool has been 
found, there is still some hope that 1924 was not 
the ‘ peak-year’ of either United States production 
or of that of the world. 


A REFRIGERATOR which is claimed to be the only 
known contrivance for ‘the continuous production of 
cold without the use of mechanical moving was 
brought before a large gathering at the Savoy Hotel 
in London, on February 23. The maching is being 
put on the market as the Electrolux erator 
(153-155 Regent’s Street, London, W.1). It operates 
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on the Platen-Munters system, ammonia heing used 
as the working fluid, and hydrogen is employed jo 
.keep the pressure uniform throughout the plant. "A 
cylindricaHron vessel containing a solution of ammonia 
is heated, preferably electrically ; the water vapour 
is condensed and runs back into the ‘ generator,’ 
and the ammonia passes on, being condensed ın a 
water-jacketted tube leading to the ‘ evaporator.’ 
Here it descends over baffle plates and evaporates, 
preducinga lowering of temperatureof the ‘evaporator’ 
and non-freezing solution surrounding it, and so of 
the chamber which it is required to cool. Ammonia 
gas, with the hydrogen filling the plant, passes down 
the ‘ evaparator ’ to the ‘ absorber,’ where ıt meets a 
weak solution of ammonia running under gravity 
from the ‘ generator.’ The ammonia is abeorbed and 
paes back to the ‘ generator ’ by an ingenious ‘ trap ’ 
actuated by the heating element, while the hydrogen 
released goes on again to the ‘evaporator.’ The 
whole apparatus is .of iron and is sealed, and there 
are no mechanical parts to require attention. Small 
plants only were shown, but other models are being 
produced. g 


Tue prevalence and danger of insect pests in con- 
nexion with the growing of cotton led the Department 
of Agriculture in the Tanganyika Territory in 1922 to 
establish miles concerning the cotton crop. Two of 
the rules provide for the uprooting and’ destruction 
of all cottan refuse remaning at the end of the cotton 
growing season. A leaflet entitled -What to do at 
the end of the cotton season and why?” has been 
issued recently to planters and native cultivators. 
The dangers and breeding habits of insect pests, such 
as the: red cotton-stainer and pink boll-worm, are 
pointed out, and reasons are given for the rules 
prescribing the uprooting of cotton and the destruction 
of wild plants alied to cotton at the close of the 
season. ‘Ratoon’ cotton ın Tanganyika tends to 
harbour such insect pests and provides a ready source 
of infection for the new crop in the succeeding season, 
for such ‘xatoon’ plants produce bolls much earlier 
than the plants of the new crop. Similarly, dead stalks 
and other refuse from the cotton crop, 1f not destroyed, 
harbour the pests during the period between crops. 
‘Weeds such as Hibiscus and trees like Bombax (Erio- 
dendron) may also enable the pests to carry over from 


season to mason. The leaflet thus advocates thorough ` 


cleaning up of all plantations, as early as possible, 
pointing ant that the earlier the clean-up the longer 
will be the famine period for the insects. The leaflet 
is printed in English and in the native language. 


SEASONAL forecasting in India has been developed 
for some years, and considerable progress has been 
made in the application of statistical methods to 
weather prediction, A memorandum on the probable 
character of the weather in north-west India in 
January’, Febrdary, and March was issued last month 
by Mr. J. H. Field, Director-General of Indian 
Observatories. Out of four principal factors available, 
two are practically neutral; these are the December 
rains at Port Blair and the pressure at Seychelles in 
November and December. The December rains m 
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the western region were adverse, while the factor of 
rainfall at Seychelles in November and December 
and at Zanzibar in December was favourable. The 
seasonal change of the upper-air currents in northern 
India at a height of 3 to 5 miles above sea-level 
promises to prove of importance as observations 
accumulate; the prospect of winter rains from 
November to March for north-west India bears a 
close relation with the relative vigour of these high- 
level winds during the latter half af September and 
in October. The factor of the upper winds indicates 
a slight excees of precipitation. The final conclusion 
from all data available is that the winter precipitation, 
rain and snow, in north-west India is likely to be 
normal. 


Unper the title of "“ The Botanical Case, for. Evolu- 

on,” the veteran palwobotanist, Dr. D. H. Scott, 
writes entertainingly and instructively.in the Nine- 
teenth Coniury for February. Pointing out that the, 
experience of plant-breeding, whether carried out by 
the cultivator or the experimenter, shows that species 
are often not unchangeable, he bases the case for 
evolutionary change in Nature upon the following 
grounds: (1) Classification and, its recognition of 
affinity, most readily interpreted in terms of descent ; 
(2) the fundamental unity of organisation throughout 
the living world; (3) the comparison of organs and 
structures in different groupe of plants, which show 
us an organ functional in some species, useless in 
others, turned to fresh uses in yet other species, etc: ; 
(4) the geological record, in Spite of such ‘ abominable 
mysteries * ad the sudden appearance of the flower- 
ing plants in the Cretacéan period. In his conclud- 
ing remarks Dr. Scott quotes with evident sympathy. 
from Witham of Lartington, the first to investigate 
the structure of fossils, who wrote in 1833: ‘To 
lend my aid in bringing from their obscure repositories 
the ancient records of a former state of” things with 
the view of disclosing the early and mysterious 
operations of the Great Author of all created things 
will ever be to me a source of unalloyed pleasure.” 
There can be httle doubt that for Dr. Scott, too, 
it has been an unalloyed pleasure to attempt ta 
disclose the “ early and ‘miysterious operations ” in 
the history of the vegetable kingdom, and the result. 
has been the great series of monographs, and still 
more the ‘Studies’ through which most.of the 
present younger generation” of botanists first make 
their acquaintance with the flora of the past. 


THe anthropometric measurements ‘made in the 
schools of England and. Wales as a part of medical 
inspection are intended primarily as a test of physique 
and, except in a limited degree for specific purposes, 
or experimentally, their correlation with mental char- 
acters has not been attempted. The difficulty of any: 
extended investigation of mental characters Hes in 
securing uniformity in standard when anything involv. 
ing a process which is not susceptible of a straight-. 
forward mechanical record is attempted. This diff- 
culty vitiatæ to a certain extent some interesting 
investigations made by Dr. Arthur MacDonald of 
Washington, D.C., in which he has attempted ta 


FEBRUARY 27, 1926] 


NATURE : 


t 
1 
i 


: 317 





correlate mentalty with physical measurements. A 
summary of his results was given in the Medical Times 
for November. According to his figures, dolicho- 
cephaly both as an individual and as-a racial character 
appears to be associated with dulness and unruliness ; 
brachycephaly with brightness; further, that both 
dolichocephaly and dulness increase after puberty, 
while brachycephaly decreases. He also revords some 
interesting and rather surprising results relating to the 
correlation of physique and individual history of 
disease in students. Dr. MacDonald’s figures must 
be taken for what they are worth, and although 
based upon a large number of observations, his 
inferences should be accepted with reserve. He attri- 
butes to anthropologists some sweeping conclusions 
on head form which few would endorse without 
qualification. It is scarcely necessary to point 
out the value to educationists of research which 
would show a valid correlation between physique 
and mentality to be generally applicable, even on the 
broadest lines, and not confined to abnormalities. 


Tue latest annual report of the Bristol Museum and 
Art Gallery records the offer of Sir George A. Wills 
to provide an extension of the building on the recently 
acquired site of the old Drill Hall, at a cost not 
exceeding 75,000}. The offer, which was accepted 
“with intense gratification,” provides for a new 
Art Gallery to the plans of Messrs. Frank W. Wills 
and Sons, the architects of the existing gallery. This 
will occupy a little more than one-third of the whole 
site; the present gallery will be devoted to ethno- 
graphy and antiquities, again about one-third ; while 
the remaining third will be entirely available for the 
natural history collections, except for the large 
lecture-theatre serving the whole. Important bequests 
recorded comprise a collection of foreign lepidoptera, 
formed by the late Mr. G. C. Griffiths; a collection 
of big-game heads and native weapons, fram the late 
Sir William Garstin; and a collection of British and 
foreign birds and 120 Baxter and Le Blond prints, 
from the late Mrs. Dalton-Burgees. The fine collection 
of engravings formed by Mr. Heber Mardon and 
presented by deed of gift in 1919 together with his 
extra-illustrated copy of Nicholls and Taylor's 
. “ Bristol Past and Present,” in fourteen large volumes, 
was handed over by the family on Mr. Mardon’s 
death in 1925. All this has thrown much work on 
the staff, and ıt ıs the more satisfactory to note 
that the valuable geological collections of the Museum 
are being made more accessible than they have been 
for many years, and that important specimens have 
been ‘brought to light. Alderman Eberle and Dr. 
Herbert Bolton are to be congratulated on a report 
that shows progress in every direction. 

Tse British Museum (Natural History) is issuing a 
remarkable seriés of picture postcards illustrating 
many of the most interesting specimens contained 


in the Museum collections. A particularly attractive 


set of these cards, lately published, includes selected 
representations of exotic’ butterflies, moths, beetles, 
homoptera, heteroptera, and orthoptera. The figures 
are admirably executed in colour, and each packet of 
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five cards (price 1s.) is furmshed with an explanatory 
Igaflet giving a concise account in oral terms 
of the group or subject illustrated, and directing 
especial attention to any points of in shown by 
the specimens represented. Thus, the | letterpress 
contained in one of the packets devoted to butterflies 
gives a geheral account of the curious phenomenon of 
seasonal variation in these insects, and then proceeds 
to a brief but accurate description andj discussion 
of the examples represented on the accompanying 
cards. These comprise figures, beautifully executed. 
of three striking African forms, ın ‘two t least of 
which, Toracolus achine (a “white” butterfly, or 
Piernie) and Precis octavia (a Ra oor) re to 
our Peacock and Red Admural), the differenges between 
the seasonal phases are so great that they were long 
held to be distinct species. Another packet contams 
excellent figures of some of the splendi coloured 
Swallowtails of South America, and di attention, 
in its accompanying notes, to the mimi of other 
South American butterflies adopted by some members 
of the group. The brilliant colours e: ibited by 
several of the grasshoppers, beetles, bugs, jand moths 
represented im other packets will be a re tion to 
many whose acquaintance with these groups 18 only 
slight. These features are well brought ut by the 
method of representation employed, andj the clam 
of the Museum, that as much care has beenitaken with 
the figures as if they were destined illustrate 
scientific monographs, 18 completely justifi 


We are informed that the Museum of Practical 
Geology, -28 Jermyn Street, S.W.1, is cloped for re- 
pairs until further notice. Access to the a and 
Offices of H.M. Geological Survey may bp obtained 
through the entrance m Piccadilly. 


Pror. KARL VON DEN STEINEN, Berlin, world known 
by his anthropological explorations in Cen’ Braz, 
and Baron Erland Nordenskidld, of th Göteborg 
Museum, have been elected honorary mempers of the 
Paris Société des Aménicanistes. 


“Dr. F. A. BATHER, keeper of the d ent of 
geology, British Museum (Natural History}, has been 
elected a foreign member of Die Kaiserlich Deutsche 
Akademie der Naturforscher zu Halle. is is the 
oldest scientific academy ın the world, having been 
founded in 1652. 


We learn from Scsence that a physicb-chemical 
institute, to serve as central laboratories sa ire 
work in Spain, is assured by a gift of 40 . from 
the Rockefeller Foundation. The site of the building 
will be provided by the Spanish Government. It 
will probably be near the Museum of Natural Sciences 
in Madrid. ` 

Pror. A. S. EDDINGTON will deliver th¢ Bakenan 
Lecture of the Royal Society on May.6, ing as his 
subject “ Diffuse Matter in Inter-stellar S .’ The 
Croonian Lecture will be delivered by Prof A. V. Hill 











on the “ Laws of Muscular Motion ” on 20, On 
March 4, a discussion on ‘‘ The Electrical State of the 
Upper Atmosphere” will be opened b 
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Tue Botanical Society of America, at rts recent 
meeting in Kansas City, Missoun, elected the foll 
ing corresponding members: Profs. A. Engler and 
K. Correns, of the University of Berlin; Prof. C, 
Sauvageau, of the University of Bordeaux; S. 
Nawaschin and Prof. R. Willstatter, of the Uni- 
veraity of Munich Previously elected corresponding 
members are Profs. V. H. Blackman, F. C. Bower, 
Hugo De Vries, K. von Goebel], and A. C. Seward. 


A wrerinc will be held at the rooms of the Linnean 
Society on Wednesday, March 10, at 3.30 P.M, to 
consider a suggestion that the fifth International 
Botanical Congress should be held in London in 1930, 
and,‘in the event of the suggestion being adopted, 
to formulate an invitation to be submitted to the 
ensuing fourth International Botanical Congress at 
Ithaca, U.S.A., in August next. The Hooker Lecture 
of the Linnean Society will be delivered this year by 
Prof. Carl Schroter, foreign member of the Society, of 
Zurich, on April 15, and will be entitled ‘' The Swiss 
National Park and Scientific Researches into its 
Nature.” 


Tax Empire Council of Mining and Metallurgical 
Institutions, Cleveland House, 225 City Road, London, 
E.C.1, on behalf of ten constituent bodies, has 
accepted the invitation of the Canadian Institute of 
Minmg and Metallurgy to hold the second Empire 


Mining and Metallurgical Congress in Canada in: 


August-September 1927. It will be recalled that 
the first Congress, from which the Empire Council 
arose, was held at the Bntsh Empire Exhibition, 
Wembley, in 1924, under the presidency of the late 
Viscount Long of Wraxall. 


Tue Royal Academy of Sciences in Sweden has 
appointed a committee, consisting of Prof. Osten 
Bergstrand, of Upsala, Prof. C. V. L. Charher, ‘of 
Lund, and Profs. Karl Bohlin and V. Carlheim- 
Gyllensk6ld, of Stockholm, to organise the celebration 
of the 350th anniversary of the foundation of Tycho 
Brahe’a “ Uraniborg’’—the city of the heavens. 
This magnificent observatory, famous in the history 
ot astronomy, was built in 1576 on the island of 
Huen, which was granted to Tycho Brahe for life by 
Frederick I., King of Denmark. The island now 
belongs to Sweden. 


Iw the House of Commons on Thursday, February 
18, Mr. MacDonald presented a petition at the request 
of his co-Trustees of the Bntish Museum. The 
petition recited the capital holdings which the Trustees 
had and the income derived from the holdings, and 
, Stated that the income was not sufficient to enable 

the Trustees to carry out their trust efficiently. In 
conclusion, the Trustees asked for “ further support 
towards enabling them to carry on the execution of 
the trust reposed in them by Parliament for the 
general benefit of learning and useful knowledge.” 


On the initiative of the Orientalists’ Association of 
Leningrad, it is proposed to bold the first International 
Exhibition of Buddhism at Leningrad in the autumn 
of 1926. The nucleus of the exhibition will be 
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furnished by the rich Buddhist collections of the 
Russian Museum of the Orientalist Association and of 
the Asiatic Museum of the Academy of Sciences. 
Japan, China, Tibet, Mongola, and other countries 
will be represented. The Academy of Sciencea has 
despatched Prof. Stcherbatsky to Japan and Prof. 
Alexeiev to China to collect exhibits. 


Ir is announced that farther collections of objects 


‘discovered by Col. Kozlov in' Mongolian mounds have 


been received at Leningrad: These include both 
Greek objects and objects of local manufacture show- 
ing Greek influence. Among the more remarkable 
are Greek fabrics and embroideries with designs of 
flowers, birds, and human figures in the Greek style. 
Particularly noteworthy is a piece of embroidery 
showing a group of horsemen. The Greek ornament 
and the Scythian drees, headgear, and harness of the 
horsemen suggest that the embroidery is derived from 
one of the Graco-Scythian settlements of South 
Russia. 


Tue Ella Sachs Plotz Foundation for the Advance- 
ment of Scientific Investigation was established in the 
first place for the encouragement of medical and 
allied research, grants being made for the purchase 
of special apparatus and supplies and preference 
being given to researches on a single problem. Accord- 
ing to the second annual report recently issued, 
thirteen grants varying from 409}. to 340/. were made 
last year, four of which were for investigations on 
chronic nephritis. Five of last year’s grants were 
to workers ın Europe. Applications for grants for 
the year 1926-27 should reach the secretary of the 
committee of the Foundation at Boston City Hospital, 
Boston, Massachusetts, before May 15. - 


Two awards are announced in the January issue of 
the Journal of ths Franklin Institute ; the John Price 
Wethenll Medal to Mr. F. Twyman, London, and the 
Edward Longstreth Medal to Mr. T. Midgley, Dayton, 
Ohio. The award to-Mr. Twyman is for the Hilger 
interferometer, which provides a simple and accurate 
method of locating and correcting imperfections in 
prisms and lenses. It will be recalled (NATURE, 
July 14, 1921, p. 635) that in this instrument a beam 
of monochromatic hght is divided into two parts, one 
of which is passed twice through the object under 
test. The two beams are recombined so as to produce 
a set of interference bands which form a “ contour 
map” of the imperfections of the optical element 
under test. The award to Mr. Midgley is for the . 
Midgley optical indicator. This instrument is a 
high-speed indicator for use with internal combustion 


‘engines. A beam of light falls upon a mirror the 


position of which is determined by the position of the 
piston im the cylinder. The light is reflected to a 
revolving mirror the position of which depends on the 
second element required, and a preasure-volume or 
preesnre-time curve can be obtained. Novel methods 
of reducing inaccuracies due to inertia of moving 
parts are adopted and the use of a spring and piston ` 
in the pressure element makes it possible to use a 
uniform scale for the entire height of the pressure card. 
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THE provisional programme of the Optical Con- 
vention, 1926, which has now been issued, shows 
that every effort is beng made to ensure that the 
Convention will provide a comprehensive and com- 
plete survey of British contnbutions to optics in 
recent years, and of the position of optical science 
and the optical industry at the present time. The 
Convention will be held, under the presidency of the 
Astronomer Royal, at the Imperial College of Science, 
South Kensington, on April 12-17 inclusive. Scientific 
and technical papers, dealing with every branch of 
theoretical and applied optics, will be read and dis- 
cussed, and special discourses will be given, including 
lectures of a popular character accompanied by de- 
monstrations. The most modern types of optical 
instruments and apparatus will be exhibited by 
British manufacturing firms in all branches of the 
optical trade. There are also to be exhibits ilustrat- 
ing the results of recant optical research and the 
appheation of optical methods in the laboratory. 
Demonstrations and dramatic performances, incor- 
porating various interesting optical illusions and 
projection effects, are being specially composed for 
presentation during the Convention. Particulars of 
membership of the Convention and forms of applica- 
tion may be obtained from the Secretary, 1 Lowther 
Gardens, Exhibition Road, S.W.7. 


Tae technical programme has now been issued of 
the sectional meeting organised by the Swiss National 
Committee of the World Power Conference to be held 
at Bale on August 31-September 12 next. The work 
of the meeting will be divided into five sections dealmg 
with the utilisation of water power and inland naviga- 
ton, exchange of electrical energy between countries, 
hydraulic and thermal production of electrical energy, 
electricity in agriculture, and railway electrification 
respectively. Contributions will be regarded as 


National Papers (presented on the initiative of a 
nafional committee or of a member of the Inter- 
national Executive Committee) or Reporters’ Papers 
(prepared by general reporters appointed bythe Swiss 
National Committee, summarising national papers 


presented before April ı and emphasi definite 
aspects of the subjects discussed). Pa: and dis- 
cussions are to be published in a volume of proceed- 


ings. Communications for the British National Com- 
mittee should be addressed to the Secre , World 
Power Conference, 36 Kingsway, London, W.C.2. 





H.M. STATIONERY OFFICE announces fon publica- 
tion at the end of the month a special edi of the 
“Nautical Almanac 1928 ” bound in cloth boards ; 
the edition in wrappers is also available. edition 
in cloth will be continued in future years if it is found 
to meet a public need. Both editions may be obtained 
from Mr. J. D. Potter, 145 Minories, E.T. 


APPLICATIONS are invited for the following ap- 
pointments, on or before the dates mentioned :—A 
lecturer in pharmaceutical and general chemistry at 
the School of Pharmacy of the Pharmaceutical Society 
of Great Britain—The Secretary of the Society, 16 
Bloomsbury Square, W.C.1 (April 12). A professor 
of zoology in the University of Calcutta — The 
Registrar, University of Calcutta, Senate House, 


Calcutta (April 12), An assistant lecturer m mathe- 
matics in the University of Leeds—The erer 
(April 21). A pnncipal for the proposed University 
College for Hull—The Secretary to the Board ‘of the 
College, Guildhall, Hull (May 1). Lecturers injhistorical 
geography and physical geography at University 
College, Reading—The Registrar. An honours gradu- 
ate in physics as agsistant under the British |Research 
Association for the Woollen and Worsted Industries 
—The Secretary, Torridon, Headingley, Leeds. 





Our Astronomical Column. 


Recent Sunspots.—In our issue of February 20, 
p. 282, mention was made of the third appearance 
of a spot in south latitude 21°. When more fully on 
the sun’s disc, it could be seen with the naked eye, 
and should therefore be included in the list of naked- 
eye spots, as follows : 


Central Mendan 
No, Date oa Deso Passage. Leitude. Aroa. 
4 Feb. 13-25 Feb. 19-1 21° S. 1/2000 


The spot was typical of a regular spot with well- 
defined filamentary pr of the penumbra and 


stable outline. It sence: expected to return at least 
once again, ee pro as a telescopic object only. 
As noted week, the great spot of January 


returned, but it was only about one-sixth of its 
previous size. It was accom ed, however, by a 
base De eta Mag nan Gee's ints tg a ay 
when near the sun's limbs with a small telescope. 

Spot No. 3, which was on the sun’s central meridian 
on February 15, decreased rapidly and was of less 
than naked-eye visibility by February 16. 


THE TEMPERATURES OF THE PLANETS —The issue 
of the Physthahsche Zottschrift for December 23, 1925, 
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contains a report by Dr. E. Schoen on the 
present state of our tiowieiss of the temperatures 
of the planets. For planets still in the us state 
there is as yet no satisfactory theory connecting the 
radiation sent out with the temperature distmbuton, 
but for those having solid crusts, either] with or 
without atmospheres, Milankowitsch in his recent 
book has provided a satisfactory theory, which the 
author uces in the earlier sections of his report. 
He then describes ae agin e KEF 
during the ve at the an na 
a a aan pies as the most reliable values of 


the surface temperatures : Venus 45° C., Marg - 15°C., 
popar and Saturn -80° C., the value fpr Venus 
g somewhat doubtful, but the others ch more 


trustworthy. Dr. Schoenberg concludes hi 

by descri a method he has devised, andi already 
applied to the visible ion of the’ spec , for 
determining the density and tem of the 
atmosphere of a planet at any depth ow the 
vimble surface, by photometric measurements of the 
twilight band at the terminator, his th being 
that the brightness of this band is due to didon 
only, and not to absorption. 
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Research Items. 


Mzrcarrraic Works 1N Fij1.—In Man» for February, 
Mr. James Hornell figures and, describes some of the 
EE sea works and temple platforms at Mbau 
in uf. Mbau is the most historic place in Fiji and 
was the seat of ent of Chief Phawembad, who 
in the middle of the last century brought many of the 
other chiefs under subjection. The sea works which 
are described consist of a number of docks and piers 
into which the Pig outri and double canoes were 
run. Of these docks there are now twenty-five, 
some of which were made during the latter part of 

e last ouy by dividing up the larger docks. 

e sides of the wharves are in three 
different ways; of which the most characteristic 18 by 
means of large slabs of rock set on edge, of various 
sizes ing up to Ir feet 8 inches in height. Little 
attempt has been made to ahape them. The most 
` important of these docka was probably the ceremonial 

landing-place of the head of the dominant community. 
- Prisoners -of war were possibly also landed here and 
brained far the ceremonial feast. As the age 
of these structures, a comparison with a simular 
structure at Mua (Tongatabu), which may be con- 
nected with the sons of the Tongan king Tui-ta-tni, 
eee the end of the thirteenth century as a possible 

ate. g š 

PsycuicaL METHODS N Mepicing.—In Psyche 
(January 1926) Dr. F. G. Crookshank contributes an 
acme A article entitled “ Spiritual Healing in the 
Light of Modern Medicine.” e directs atténtion to 
the lamentably slack use of terms imphed in such 
phrases as-organic versus functional disease, suggestion 
and faith healing, physical versus ical methods 
of cure, which phases he thinks, have long onthved 
their usefulness. He pleads for a stabilisation of 
verbal symbolism on a basis of real values. Although 
physicians profess to have no metaphysical prejudices, 
much of their actual practice is , not on any 
assured basis of observation, but on the dregs of the 
psycho-physical parallelism of the last century. The 
result has been a neglect of the functional neuroses 
by the orthodox physicians. The antinomy between 
functional and organic disease was inven in order 
that “ we might say that or c disease is what we 
say we cure but don’t, while functional disease 1s 


what the quacks cure and we wish to e368 we 
could ’’! ctually, the so-called physical and the 
so-called -peychical methods are induistinguishable 


objectively, and the prescriber of drugs is often aware 
that faith plays no small part in procuring the 
efficacy of the drug. He believes that the scope of 
peycho-therapy is coterminous with the whole range 
of disease; though never to the exclusion of what we 
call poe methods Wherever there 18 for 
psycho-therapy there is a mental conflict, and this is 
nt far more frequently than is imagined in cases 
eemed to be suffering m o ic disease only. 
But it is neceesary to adopt a ‘changed attitnde in 
respect of the mind and matter acon ndt Dr. 
Crookshank the assumption t the 
rational foundations science are all well laid, and 
he maimtans it ıs unscientific to reject testimony of 
strange occurrences just because such are thought 
incompatible with what we call-science. The article 
is thoughtful and provocative, and is worthy of 
consideration by all those whose work involves deal- 
ing with people, whether in the capacity of physician, 
teacher, preacher, or employer. It ıs well at times to 
revise one’s assumptions. lu 


ACTION OF X-RAYS ON THE DEVELOPING CHIcK 
EmBRYO.—Drs. Colwell, Gladstone, and Wakeley 
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(Jour, Anat. 60, pp. 207-28, January 1926) give an 


account of a series of experiments Sevan to test 
the effect of X-rays on the developing embryos of the 


fowl. In an earlier pa the authors concluded 
that, in embryos i iated immediately before 
incubation and then.daily for several days, the action 


was always inhibitory, the irradiated embryos 
invariably smaller than the controls Those whic 
received the full ille dose of X-rays were moet 
affected, six out of nine showing no development at 


all. In all those showing development, tissues 
and organs which should normally be devel were 
differentiated but amaller in size. The effect was 


therefore one of retardation or diminution. of growth. 
In the present pa the authors give the results of 
experiments ın which the embryos were allowed to 
develop normaly for four days and then subjected, 
in two groups, to daily irradiation of three and five 
days . In these cases there did not seem 
to be any marked effect on the average length of the 
em compared with controls. The principal 
action of the rays appeared to be ther destructive 
effect on the tisenes, exerted chiefly on the cutaneous 
ectoderm, the nenral tube and its associated structures, 
the epithelium of glandular structures such as liver 
and mesonephros, and on the red blood corpuscles. 
The effects showed themselves in detachment of the 

thelium, m a diminution in the transparency of 

e cytoplasm, and in the formation of granules or 
vacuoles in: the latter. 


CITRUS FRUIT IN THE Paruipprnes.—According to 
A. H. Wells, F. Agcaoili, and Maria Y. Orosa of the 
Bureau of Science, Manila, there are about sight 
hundred of citrus growing in the imnes, 
including the valid indigenous species, the hybrids, and 
the introduced ies. At the same time there is not 
a single citrus plantation on modern commercial linea 
in the islands, whilst, on the other hand, the Filipinos 
seem to appreciate the fruit as the returns of the 
importation of citrus into the islands demonstrate. 
The Lamao Experiment Station has now shown that 
quite good produce can be obtained upon trees of 
commercially valuable types when grown under 
Philippine conditions, and the authors urge that 
a ture should be taken up by the inhabitants 
upon a commercial scale. Their paper ın the Pilip- 
pins Jowrnal of Scrence (vol. 28, No. 4, December 1925) 
contains particulars of the very complete selection of 
on of citrus under imental cultivation in the 

i æ, and also of chemical analyses of the fruits 
of varieties. 


CONTRIBUTIONS TO Prant PaysioLocY.-— The 
numerons in tions recorded in Year Book No. 
24, issued by the egio Institution of Washington, 
include reference to the continuation at the laboratory ' 
of plant physiology at Tucson, Arizona, of work on 
desert succulents. V.’ shows, by auxograph 
records of the swelling of succulent tissues in solutions 
of different concentration, that the methods developed 
by Ursprong and Blum for ae suction 
pressure, uire supplementing by further experi- 
mental meehods belote. valıd conclusions as to suction 
preasure values can be drawn with safety. The work 
also emphasises once more the vary complicated 
nature of the phenomenon of plasmolysis. H. A. 
S rand Paul C. Wilbur show that ın the presence 

disodium phosphate and sodium pyrophosphate 
the aldose s are converted into the ketoses, and 
vice versa noteworthy feature of this form of the 
von Eckenstein reaction is the disap ce of 
reducing power with time; this suggests that the 
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reaction 18 not a true equilibrium but that the hexose 
molecule itself is split. An in ing contri- 
bution to our knowl of the absorption of carbon 
dioxide leaf-powder is made by H. A. Spoehr and 
Wiliam Newton. From an ether water extract of the 
leaf-powder an equal volume of 95 per cent. alcohol 
throws down a pitate of a substance which 
absorbs considerable quantities of carbon dioxide, and 
of which some of the reactions are given. 


British Post-PLiocENE UNIONIDA&.——Owing to the 
fragile nature of their shells, the Unionide found 
fossil in the Pleistocene deposits are commonly 

en and the discrimination of the ies is 
cult. A.S. Kennard, A. E. Salisbury, and B. B. 
Woodward (Proc. Malacol. Soc. 16, 1925, p. 267) 


give an account, illustrated by twelve photographic 
plates, of the British species, which will be of value 
to workers in Pleistocene geolo The external 


form of the shell, owing to its variability, is of little 
use in Sen Ta The features of 
specific value are seen o muscle scars, the hinge, 
and the umbonal ruge. 


AMMONITES FROM THE UPPER KiwMERIDGE CLay.— 
A pleasing quarto-publication by Dr. E. Neaverson 
on the Ammonites from the Upper Kimmeridge Clay 
hag been issued as one of the from the Geo- 
logical Department of the University of Liverpool. 
The memoir deals mainly with the small group of 
the so-called Amrmonsies biplex (more recently referred 
to as Okostephanus pallasianus auct.) of the Upper 
Kimmeridge Clay. ey are now described in detail 
and with care for the first time, and they are referred 
to a number of genera and species ; but Dr. Neaverson 
remarks that the large majority of specimens are 
flattened by pressure and form “ hopeless ” matenal 
for investigation. The characters relied on by the 
author for subdivision are the general form of the 
suture-line and the developmental stages shown by 
the ammonites. Unfortunately, the author has not 
been able to dissect any es of, for example, his 
firat genus (Virgatosphinctoides), and he figures only 
one complete suture-line, belonging to an undeter- 
mined species of doubtful generic ity. The genus 
Virgatospbinctoides, we are told, includes Mr 
Pringle’s Pseudovirgatites from the Oil Shales of 
e and . Neaverson, whilst expressing 
the ‘‘behef” that the phenomenon of hommomorphy 
is responsible for the similarity between the two 
groups, leaves the determination of possible relation- 
ship to future research. There 1s no indication that 
the author has studied the Volgian Virgatitids of 
Russia any more than the Mediterranean genera, 
except in published figures; and recent literature 1s 
not sufficiently noticed. The arrangement of the 
various ammonites into separate lineages thus reflects 


a somewhat limited outlook. The work, however, 


was obviously done conscientiously, and the four 
plates are good. 


Grass MINIMUM THERMOMETERS.—The Meteoro- 
logical Office, Air Mi , in Professional Notes, 
No. 43 (London: H.M. Stationery Office, 1925, 

rice 6d. net), publishes “ Some Effects produced by 

tective Shi on the Readings of Grass Minumum 
Thermometers,” by Mr. J. M. Stagg. At cold periods 
in such winters as the present, the thermometer 
exposed at night to radiation over grass gives some 
low readings of interest, at times 10° F. or even more 
below the reading of the ordinary air temperature 
ın the Stevenson screen close by. The position of 
the grass minimum thermometer screened by a wire 
cage is well shown by illustrations, and observations 
are made of the thermometer screened and of a 
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similar thermometer outside the cage, but unscreened, 
near by. The results are obtained from five series 
of » experiments conducted at Kew Observatory, 
which is ample guarantee of correctness,j/and the 
observations are, collated. The paper sums 
up with final recommendations for observers. It 18 
asserted that any form of screen in the vicinity of a 
grass minimum thermometer will result in an increase 
of the temperature recorded, and it de tes a 
screen even situated entirely on one side of the 
thermometer. To those accustomed to obtaining 
radiation temperatures, it is well understood that 
lower temperatures and a greater difference between 
the Stevenson screen thermometer and the tion 
temperature is obtained by placing the tion 
thermometer, filled. with clear white spirit, lon short 
pa with the bulb just touching the tops of the 
es of grass, but on no account embedded in the 
grass. The stem of the thermometer should rest on 
a small fork of wood to raise the bulb. 


THe Compton Errect.—The issue of thd Journal 
de Phystque for December 1925 contains a summary 
of the phic observations of M. de Broglie 
and A. uviller on this effect during the, last two 
years. Compton discovered in 1923 that when 
homogeneous X-radiation is scattered by a solid, the 
scattered radiation contains, in addition to rays of 
the same wave-length as those incident, rays:of longer 
wave-l ; he explained this effect as due to the 
1m: of a quantum of the incident radiation on an 
electron, which recoils carrying with it some of the 
energy, and the decreased energy of the scattered 
quantum manifests itself in an increase of.the wave- 
length of the radiation it emits. Duanei and his 
coll es failed to verify Compton’s observations, 
but researches of de Broglie and Dauvillier on 
the scattering of the K-radiations of tun , silver, 
tin, copper, and zinc by graphite, boron, glucinium, 
and aluminium confirm the original observations and 
are in agreement with the theory by which Compton 
explained them. : 


~ SEPARATION OF PLATINUM GROUP Mrrats.—A 
new method of tion of iridium, rhodium and 
platinum, one of most difficult tasks in chemical 
analysis, 33 published in the Sctentific Papèrs of the 
Institute of Physical and Chemical Research, Tokyo, 
Titanous sulphate solution precipitates rhodium and 
platinum,, while iridium remains in solution, with the 





titanium. The iridium is precipitated by reduction 
of the acid solution with Pona sulphide ın the 
presence of a suitable amount of gl l. The 
platinum and rhodium mixture is treated with aqua 


regia, the undissolved rhodium filtered off, the solution 
reprecipitated using an alnminium plate, land the 
precipitate fused with potassium hydrogen sulphate, 
which on treatment with water leaves the platinum 


in an insoluble form. 


MIXED CRYSTALS oF SILVER HaLipgs.—tThe resulta 
of X-ray analysis of mixed crystals of silver chloride 


and bromide and silver bromide and iodide R. B. 
Wi have been published in the Journal of the 
Fri in Instituts for December 1925. powder 


crystal method of Hull was employed and showed that 
the chloride-bromide mixtures have the simple cubic 
structure, while most bromide-iodide mi contain 
two mixed crystals, one the bromide ‘with | enlarged 
lattice spacing, and the other the iodide with a 
slightly smaller lattice constant. The enlargement of 
the bromide lattice predicted by Trivelli seams to be 
connected with the increased obtained with 
photographic emulsions of silver bromide with smalj 
amounts of silver iodide. 


‘ 
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The Report of the Medical Research Council 
FIRST of the report of the Medival | accepted by international agree presen 
A R Council for 1924-1925 shows its many- | time. Ki PEER i 


sided activities : there a to be scarcely a branch 
of medical science in which inv tons have not 
been carried on by members of the Council’s staff or 


by other research workers receiving whole- or part-" 


time grants. The great volume of work performed 18 


due in t measure to the utilisation of facilities 
vided by the universities and other institutons, 

Ý means of grants-in-aid to the inv tors worlang 
therein. Research work, therefore, aughout the 
country is co-ordinated through the medium of the 
Council; and as specific problems arise, plans for 


their investigation can be formulated and the work 
entrusted to those most qualified to deal with it. In 
addition, grants have been made for work within the 
grammes of the Department of Scientific and 

dustrial Research, the Miners’ Welfare Fund, the 
Dental Board of the United ay, Seren League of 
Nations, the Fld N per per Research 
Counci, and the British ire Cancer, oe 
The Council also makes o annual a of 
the Rockefeller Fellowships, tenable in America by 
scientific workers in the British Isles. 

It must not, however, be supposed that any dis- 
tinction is made between ‘pure’ and ‘applied’ 
research. Every advance in knowledge leads, sooner 
or later, to a practical application, even though the 
latter may not be at first apparent. 

“It is obvious that it is 1mposmble to deal with all 
‘the many-sided activities of the Council in the space 
at our dis] ; streag will be laid on certain out- 
standi eces of work, more ially those which 
ae n recently aa ha columns. 

An extremely mpe function of the Council 
is the. regulaton of biological standards: that 1s, 
standards for certain substances of unknown chemical 
constitution, or, if of known constitution, Lapeer 
difficulties in chemical estimation, or possibly showing 
a varying therapeutic potency, although apparently 
of the same composition. Two important have 
been taken during the : the Therapeutic Sub- 
stances Bill has received the Royal Assent, and the 
second International Conference on the standardisa- 
tion of biological ery was held at Geneva in 
September under the auspices of the Health Section 
of the League of Nations, when a gratifying measure 
of ent was reached as to the standards for a 
num í products. The president of the Conferences 
was Dr. H. H. Dale, to whom, to a large extent, the 
success achieved was due. 

At present the only substances which are required 
to be biologically standardised ın Great Britain are 
salvarsan and insulin; and this is only due to the 
fact that the patent rights are in a public 
department. o international conference 
on standards for pituitary extracts, th d, 
digitalis and Flix mas and other anthelminthics ; 
investigation is still proceeding with reference to 
standards for suprarenal preparations and adrenaline, 
ergot, and vitamin tions. It may be antic- 
pated that the compounds in the former group will 
shortly be scheduled under the Therapeutic Substances 
Act, so that preparations of or containing them will 
only be allowed to be mar if they comply with 
the requisite standard. In connexion it may be 
mentioned that Dr. Hartley has Abd ae a standard 
sample of diphthena antitomn ; 1s the only serum 
for which a standard and a method of assay have been 

i 
Modal Rexarct Comal fe tha Yar soeq-as. PP x64." (London: 
HM Statonery Office) 45, 6d. not. 
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The Standards Laboratory at Oxford, under Prof. 
Dreyer’s direction, has supplied standard agglutinable 
cultures and standardi lntinating sera made 
with certain of the enteric ae ms; 
the quantıtıes issued have been 195 litres of the former 
and nearly four litres of the latter. The National 
Collection of Type Cultures maintained at the Lister 
Institute under the direction of Dr Ledingham has 
been increased during the year, and more 4000 
type cultures have been distributed to research 
workers both at home and abroad. ` 

Research work has been carried out in a number 
of specific subjects by numerous investigators. The 
oxygen chamber at Guy’s Hospital has been in use 
again during the year, and great benefits are reported 
from this treatment in bronchitis and asthma. Dr. 
Edith Willock, working with Prof. Raper, has demon- 
strated the existence of an anoxmmic type of infantile 
atrophy, which is treated by means of oxygen- 
enriched aur. 

The phymology of hæmoglobin, the ira 

ent of the blood, has been further Weare 
y workers under the direction of Prof. Barcroft 
Anson and have shown that hamochromogen 
— often Kerg reduced alkalne hæmatin—is really a 
conjuga protein, consisting of a base, named 
* beam,’ and globin, and have been successful in 
synthesising it. The base unites with many other 
nitrogenous substances besides globin, and gives a 
series of pigments, some of which are found in in- 
vertebrate animals. Dr. Keilin, investigating a 
respiratory catalyst called ‘ cytochrome,’ has found 
it to be present in the cells of all wrobic organisms so 
far examined, including animals, higher plants, yeasts 
and bacteria ; it appears to be formed of three hmmo- 
chromogen compounds and so to be closely related to 
the respiratory pigment hemoglobin. 

Prof. Shaw Dunn, working with Drs. Lovett, Dible 
and McSwiney, has investigated some aspects of acute 
experimental oxalate nephritis; it was found that 
water diuresis in this condition favourably influenced 
the urea retention, producing a copious elimination of 
the latter by the glomeruli. No diminution in the 
tate of blood-flow ugh the kidney was observed in 
this type of nephritis. Dr. Baker has described two 
cases of obstruction of the renal tubules caused by 
excretion of hæmoglobin following the intravascular 
hemol of transfused blood.: ents made 
later showed that hemoglobin, excreted through the 
glomeruli in solution in an alkaline medium, 18 pre- 
ciprtated ın the tubules, probably in the form of 
hæmatın, owing to the increase in acidity and salt 
concentration This intrarenal obstruction probably 
occurs also ın blackwater fever The treatment 
au is the nag of an alkaline diuresis, 
Prof. Maclean and Drs. Urquhart and Forest-Smith 
have been able to show that rabbits given an exclu- 
sively protein diet for long periods do not develop 
nephritis or, in fact, show any sign of renal impair- 
ment, provided they are also given small amounts of 
cabbage; previous results pointing to the opposite 
conclusion appear to have been due to a of 
Pease or ae other constituent of fresh food. 

us an excessi otein dietary does not appear 
to be harmful to the fans : ` P 

Prof. Korenchovsky and Miss M. Carr have been 
engaged in a research on the influence of the internal 
secretions of the sexual and prostate glands upon 
metabolism They conclude that the former contain 
hormones which increase the nitrogenous metabolism ; 
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the variable offects observed after injections of 
emulsions of ether testes or ovaries are due not only 
to the specific hormones, but also to the preeence of 
non-specific substances such as insulin, and to the 
varying efficiency of all the other endocrine gana in 
aiding or o posing ue action of the hormones injected, 
Drs. Gardiner ill, Jones anid Forest-Smith have 
engaged in a study of different types of obesity and 
their relationship to the various glands of internal 
secretion. They consider that certain patients who 

t similar appearances to the diabetic receiving 
ergs. anoun of insulin may be suffering from an 
exceesive production or release of insulin from the 


Dr. Fletcher, workang at Kuala Lumpur, has found 
that quinidine is as effective as quinine in the treat- 
ment of malaria, that the two oids do not act 

ee eee 
t there 18 no erence in their tomcity. The 
uestion of the effectiveness and toxicity of the 
erent. cinchona alkaloids and their proportions in 
different species of bark is of considerable economic 
importance 
. Henry, Lewis, Chalmers and Harries have been 
Beara a the toxin of the Streptococcus scarlating ; 
a stable tion was obtained by precipitation 
with alcohol. Intradermal inoculation into human 
beings enables those who are susceptible to be dis- 
tinguished from those who are relatively resistant ; 
most young children are in the former group, and 
most adults in the latter; but children who have had 
the disease are also resistant. An antitoxin has been 
prepared the clinical trials of which are at present in 
TORTeSB. 
Pk hot aea an devo: a nonio wt hoai 
aspects of the work of the Industrial Fatigue Re- 
search Board. The direct practical applications of 
much of this work, carried out ‘in the field,’ need 
scarcely be emphasised. The scientific study of workers 
in the Gioca leads to the formulation of conclusions 
as to the most beneficial methods of ing out the 
various types of work examined, which should lead 
both to ter comfort for the worker and also to an 
increases oatpat Thus Mr. Wyatt and Mr. Fraser 
have shown that the judicious introduction of rest 
pauses almost always has a good affect, the workers 
unconscio responding by increased efforts, so that 
the output is greater in spite of the shorter time 
worked. Thus shorter hours with higher wages seem 
to be no remote possibility. 





University and Educational Intelligence. 


CAMBRIDGE.— The death, in tragic circumstances, 
of Dr. M. B. R. Swann, the senior demonstrator in 
the Department of Pathology, has been a serious 
blow to the University in general and the Department 
in icular. It ıs not yet a matter of common 
knowledge that during the last few this par- 
ticular school, under f. Dean’s guidance, has been 
the centre of renewed activity. the first place, 
pathology has been introduced as a subject ın the 
second part of the Natural Sciences Tripos. Students 
who wish to obtain a more detailed knowledge of 
pathological problems and a closer insight into modern 
research than is entailed by the crowded medical 
, curriculum can now receive well-o: instruction. 
In addition, they have a definite status and also the 
advantage of receiving some acknowledgment for their 
trouble; as a result, competent workers are 
being trained. The new pathological and veterinary 
buil will, when completed, afford suitable-accom- 
modation for more workers. The staff is very keen 
and not over-encumbered with elementary teaching, so 
there are good prospects of considerable progress. 
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Lonpon.—A course of three free public lectures on 
“ Hygiene ” will be given (in ish) by Dr Gustave 
Monod, at the Middlesex Hospital Medical !School, on 
March 2, 3, and 4, at 5.30 o'clock, and one of four 
also in English) on “The Evolution of the Nervous 
ystem,” by Dr. C. F. Ariens Kappers, at Univermty 
College, on 9, IO, 11, and 12, at 5.30{0’clock. 
MANCHESTER.—Dr. John Samuel Dunkerly, senior 
lecturer in roology in University of Glasgow, has 
been appointed Beyer professor of 
director of the zoologi boratory in su 
Prof. S. J. Hickson, who will retire in September next. 
Dr. Dunkerly, who was a student of Birkbeck College, 
London, uated in 1908, and later studied under 
the late f. Minchin at the Lister Institute of Pre- 
ventive Medicine, He became an assistant-lecturer 
at Birkbeck College, and in i911 was ‘appointed 
lecturer in zoology in the University o Garov. 
He weas on military service from 1914 e and in 
erig RART pan seep in zoology at 
Ww, 0 e degree of doctor of philosoph 
there. A number of Dr. Dunkerly’s r S Fava 
been Spear i in tho Transactions of the al Socrety 
of Edinburgh, the ly J of Microscopical 
ctence, and in er journals. His inv tons 
have dealt mainly with Hagellata and othey Protozoa 
1 





Taree fellowships, each of the annual value of 
200}. and tenable for two , are being| offered to 
graduates of the University of Wales. Particulars 
are obtainable from the i , Univers 
Rogistry, Cathays Park, Cardiff. The latest date for 
the receipt of applications for the fellowshipg is May 31. 


APPLICATIONS are invited for the Grocers’ Com- 
pany’s research scholarships in sanitary science, each 
of the annual value of 300/. and an allowanbe to meet 
the cost of apparatus, etc, in connexion] with the 
research carried ont. The scholarships will be tenable 
for one year, but renewable for a second or|third year 
under certain condihons. Forms of application 

returnable not later than April 13) may bë obtamed 

m the Clerk of the Grocers’ Company, Grocers’ 
Hall, E.C.2. l 


Pess the jest nlp Bureau of the British Empire 
we have recei a 40-page hlet containing 
of students from other Aana in the univermties 
and university colleges of Great Britain and Ireland, 
and of inkan Was of teachers in 1924~25 between 
the universities of Great Britan and Ireland and 
those of other countries. A numerical summary of 
students from abroad discloses some interesting facts, 
The total number of the students in these fists 18 
4669. To this total Ama contributes 1718 |(ncladin 
1301 from India, Burma, and Ceylon, 110 from China, 
102 from Japan, 77 from Siam, 42 from Pal ©, and 
i from ya), Africa 1150, America 814, and the 
c 332. Of countries within the Empite, Canada 
and Newfoundland are r ted by only 151, 
including 45 (chiefly Rhodes scholars) at Oxford , 
the West Indies, having no university of thar own, 
send a much larger on angat Hap onally to ther 
population, namely, 139; South Africa and Rhodesia 
send us more than any other part of the Empire 
except India—716; from Australia there are 217, 
and from New Zealnad 114. From foreignicountries, 
the most notable contributions, other t those 
already mentoned, are: t 351, United States 434, 
Russia 99, Germany 78, Switzerland 64, France 47 
Of the universities most uented by dindents from 
abroad, London is easil with 2158 (iclud- 
ing 673 in the medical schools). Next come Oxford 
530, burgh 525, Cambndge 493, Glasgow 207, 
chester 179. 
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Contemporary Birthdays. 


February 27, 1864. Prof, Arthur G Green, F.R.§. 
February 28, 1858. Mr. James Swinburne, F.R.S. 
March 1, 1864. Prof.G H.B , E.R.S. 

March 2, 1870. Sır Fredenck Wy. Keeble, F.R.S 





Prof. ARTHUR G. GREEN was educated at Lancing 
College and Univerarty College, London. He was, 
fram 1903-16, professor of tinctorial chemistry at 
the University of Leeds, afterwards director of 
research, British Dyestuff Corporation, resigning in 
1923. Early in his career he was research chemust to 
a firm of aniline colour manufacturers in London, 
leaving to take up the post of chief chemist and 
manager of the colour works of:the Clayton Aniline 
Co., Manchester. He has produced a number of 
new coal-tar colouring matters. For some years he 
was examiner in coal-tap products to the City and 
Guilds of London Institute. 


Mr SWINBURNE was born at Inverness and edu- 
cated at Chfton College.” He was apprenticed at 
engineering works on the Tyne. Afterwards he was 
associated with Sir Joseph Swan in the erection and 
equipment of gléw-lamp factories in Paris, and 
Boston, US.A. In 1886 he took up the post of 
technical manager we to Crompton and 
Co., Ltd., becoming a consulting engineer. 
He was elected president of the Institution of 
Electrical Engineers for 1902-3. His mes ake 
address was entitled “Some Limits ın Heavy 
Electrical Engineerig.”’ Mr Swinburne remarked 
that “ the sort of tacit assumption that an engineer 
can never be a ‘ scientific man,’ while a ‘ scientific 
man’ can teach the engineer his business, cannot 
fail to annoy the engineer, and this oe of annoy- 
ance ıs largely the cause of a great deal o pd Sortie 
to technical, that 1s to say, really scientific education. 
The work of the electrical engineer is manifold. We 
should understand steam-engines, gas-engines, tram- 
way matters, fuel questions, parliamentary matters, 

ilway management.” l 


Prof. Bryan, who has just resigned the chair of 
mathematics in the University lege of North 
Wales, Bangor, was born at Cambridge and graduated 
at Peterhouse, of which college he is an honorary 
fellow. He was elected a fellow of the Royal Society 
im 1895 for is work and papers on thermodynamics 
_and other branches of mathematical physics. In 1900 
he was awarded the gold medal of the Institution of 
Naval Architects, for his paper “ The Action of Bilge 
Keels.” In the discussion on the memoir Mr R, 
Froude described it as “most masterly” and a 
valuable contnbution to the theoretics of rolling. 
Prof. Bryan 1s particularly well known for his pioneer 
mathematical work relating to problems of aeroplane 
construction and stability. In “ Stability in Avia- 
tion,” he brought together much onginal work on 
this subject, and the conclusions reached were of great 
value in mdicating how exact knowledge of the prin- 
ciples of dynamical stability could be applied to the 
movements of aeroplanes He was awarded the gold 
medal of the Aeronautical Society in 1904. 


Sir FREDERICK KEEBLE, Sherardian professor of 
botany ın the University of Oxford, was educated at 
Alleyne’s School, Dulwich, and Caius College, Cam- 
bridge. Formerly he was Assistant Secretary, Board 
of Agriculture (1919); Director of the Royal Agricul- 
tural Society’s Garden, Wisley (1914-19); and editor 
of the Gardener's Chronicles, 1 19g. 


NO. 2939, VOL. 117] 


Societies and Academies. 


Lonpon. 


Royal Society, February 18.—A. Fowler. The 
spectrum of ionised oxygen (O II). Ths spectrum of 
oxygen in the rege A 6750—A 1850 has been in- 
vestigated under different conditions, and particulars 
are given of about 400 linea which are attributed to 
the singly ionised atom (O II); 90 lines have been 
assigned to the doublet system and 68 to the quartet 
system. On the su ition that three of the doublet 
$ terms form a Rydberg sequence, with 4R for the 
series constant, the value 93952 has been assigned to 
the term 2 p, and the values of other terms have 
been deduced. The term 2s thus denved suggest 
about 240,000 for the 1s term. The tabulated quartet 
terms depend upon an arbitrary value assigned to 
one of them. So far as a comparison can at present 
be made, the spectra of O II and N I, as expected, 
show a close similarity, the wave-numbers of several 
of the groups of lines in O IT beng apprommately 
double those of the co nding groups of N I.— 
William A. Bone, F. R. Weston, R. P. Fraser, and 
D M. Newitt: New expermments upon the combustion. 
of well-dried carbon monoxide and oxygen mixtures. 
Pts I. and II As water vapour is progressively 
removed from a 2CO +0, , the ‘ mmimuam. 
spark energy’ necessary to fire ıt by condenser dıs- 
charge sparks increases untl, with a calcium chloride 
dred mixture, it becomes twenty-or thirty-fold as 
great as that required to fire ıt when saturated with 
moisture at 15°C A 2CO +0, mixture, dned by 
six months’ contact with pure phosphoric anhydride, 
can still ignited and exploded, provided that a 

k of sufficient energy be passed through ıt, 
though the display a much greater ‘ resist- 
ance’ to com tion than when even a minute 
amount of moisture is present. Phosphoric an- 
hydnde-dned 2CO +O, mixtures can be easily ex- 
ploded by imcreasing the pressure up to a certain 
point (5 to Io raged piaren. The of the 
e produced by the explosion of such a mixture 

at an initial pressure of 25 atmospheres, shows a 
continuous and diffused ban spore extending up 
to 2780 A.U m the ultra-violet whow any ' steam 
lines’ beng dsscermsble. The conclusion is drawn 
that steam ıs not essentsal to the ignition and explosion 
of carbon monoxide and oxygen mixtures. Probably 
the ionisation of one (or both) of the combining gases 
is a necessary p ent to their combination, and 
the presence of even a minute pou of steam pro- 
motes such ‘ ionisation.’—W. A. Bone, D.M Newitt, 
and D. T. A. Townend: Gaseous combustion at 

h pressures. Pt. VI. The explosion of argon- and 
hehum-diuluted San ae In mixtures represented 
by 2H,+0,+6R, 2CO+0,+4R, and 2CO+0,+6R, 
where R represents helium or argon, at initial pres- 
sures of 10-150 atmospheres, in the hydrogen series, 
hellum and argon act as monatomic diluents only, but’ 
in the carbon monoxide senes, helium 1s also exercis- 
ing some other inflnence.—P. A. M. Dirac: Quantum 
mechanics, and a A sehi investigation of the 
hydrogen atom. e quantum theory of multiply 
periodic systems is developed from the fundamental 
assumption that the dynamical variables do not 
satisfy the commutative law of multiplication, but 
satisfy instead certain quantum conditions. Applied 
to the hydrogen atom, it 1s necessary, in order to 
make the motion degenerate, to assume that the 
Hamiltonian of this s m is the same function of 
the dynamical variables as on the classical theory 
when expressed in Cartesian co-ordinates, but not 
when expressed in polar co-ordinates.—C. S, Beals: 
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Quartet terms in the arc spectrum of copper A 
series of observations of the magnetic resolutions 
shown by copper arc lines has led to the identification, 
in the of copper, of a number of quartet 
terms. e combinations between the quartet terms 
give rise to a number of multiplets, and combina- 
tions also occur between some of the quartet terms 
and the previously determined doublet levels. This 
E re ane of oA paro oy eT o 
the first eop of the lae c table containing terms 
of multiplicity higher 2. Itis thus an exception 
to the general rule, that the maximum multiplicity 


of the terms in the of an element is I greater 
than the group number of the element in the periodic 
table. It also raises the question as to whether the 


previously held ideas concerning the atomic structure 
of copper are correct.—J. H. Brinkworth : The ratios 
of the c heats of nitrogen at atmospheric pres- 
sure and at temperatures between 10° C. and — 183°C. 
The ratios of the specific heats are calculated from 
experimental measurements of the cooling effect in 
adiabatic expansion. By combining the results of 
experiments by Dixon, Campbell and Parker, on 
nitrogen at high temperatures, with Callendar’s 
theoretical expression for-the variation in the specific 
heats, values ef these quantities at any temperature 
and pressure may be calculated.—W. Dean: The 
elastic stability of a corrugated plate. The elastic 
stability of a shallow corrugated plate under thrust 
along its generators is considered. The depth of a 


bay of the plate ıs assumed to be a small multiple of © 


the semi-thickness of the plate; a formally correct 
solution of the equations of stability can then be 
found. The critical stress is determined from the 
vanishing of an imfinite, but rapidly convergent, 
determinant When the ratios of depth of bay to 
semi-thickness are 5 and 10 vely, critical 
stresses 30 and 130 times that o Epes plate of 
the same thickness and height can retically be 
obtained. The solution breaks down if the ratio of 
depth of bay to semi-thickneass is too large, or if the 
corrugation 13 so rapid that the curvature is % 
—E. Newbery’ The controlling factors of or 
resistance The variations of transfer resistance due 
to condition of electrode surfaces and changes of 
current density have been invested with copper, 
silver, gold, nickel; and pation. ransfer Se 
is made up of two : (1) The resistance of a 
of gas vee the sloctande Bie (2) the resistance of 
a layer of partially exhausted electrolyte surrounding 
the electrode. It ıs almost mdependent of the 
chemical nature of the electrode, but ıs high with 
po surfaces and low-current densities. At very 
igh current densities it is very Jow, due to the in- 
crease of conductivity of the gas film, but is greatly 
affected by changes of concentration of the electrolyte. 
Overvoltage is essentially a chemical, transfer resist- 
ance a physical, phenomenon —R. L. Smith-Rose and 
R H. Barfield: An investigation of wireless waves 
arriving from the aves atmosphere. to the 
high conductivity of the earth, it was umpracticable 
to disti between waves propagated honzontally 
along the earth’s surface, and others whick might 
arrive in a downward direction, after deflexion from 
the upper atmosphere. By repeating the experi- 
ments on shorter wave-lengths, these directional 
measurements made ıt possible to establish directly 
that, under certain conditions, a portion of the 
wireless waves arriving at a receiver comes from 
the upper atmosphere. Systematic experiments have 
demonstrated the arrival of wireless waves at night 
at angles of incidence from 13° to 34°, for a wave- 
length of 385 m. and a range of transmission of 77 
mules. Assuming the simplest case of a wave sym- 
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ohare ars from the upper atmosphere in its 
e m transmıtter to receiver, the} height of 
layer is about 88 km. Evidence was 
i ts of the arrival of 





the deflecting 


waves after two and deflexions from such 
layer. 

Royal Statistical Society, January —R J. 
Thompson: The productivity of British and Danish 
farming Statistical comparison shows | that the 
average output per Ioo acres of icultural land 1s 


more than 50 per cent. higher in Denmark than in 
Great Britain. As compared with Great Britain, 
Denmark carries a heavier head of stock in combina- 
tion with a high arable area, and feeds stock to 
a greater extent from her own soul, this i 
with higher yields. Costs of production i 
may be lower than in Great Britain owing) to the co- 
operative purchase of feeding stnfis, etc., and to ter 
personal labour by the farmer, while Danish labour 
may be chea owing to longer hours and greater 
efficiency. e smaller size of the ane pu 
Denmark some 56 per cent. of the culti area 
13 ın farms of between 37 and 128 , while in 
England and Wales some 53 per cent. of the area 
18 in farms of 150 acres and upwards), combined with 
the psychological effect of ownership, is i 
source of the difference in the agricul 
of the two countries. 


Mineralogical Society, January 19.—C. 
Some mineralogical transformations in 
schists. Attention is devoted to the i 

chemical rock series with special reference to the 


mode of origin of the index minerals biotite, al- 
mandine, stanrolite, etc., in crystalline T aA 
TO 
Ts 














fuller recognition of the element of ion in 
metamorphism brings inevitably in train this 
conus won hitherto greatly neglected. Mineral 
and analyses are graphically represented in 
triangular plots. Examination shows; that the 
mechanism of the mineralogical transformations is 
something much more complex than 1s lained 
away by the customary simple equations, Further 


insight into the prevailing reactions d ds very 
largely on a closer chemical investigation of these 
common metamorphic minerals occurring in the 


und-mass of the yee schists.—A. Brammall : 
Dimars gold and silver in the Dartmogr granite. 
Occurrences of minute flakes of native gold ın the 
normal grey biotite-granite were shown to be 
independent of quartz-veins, tourmaline veins, and 
zones affected by pneumatolysis, and flakes occur as 
inclusions in felspar and quartz. A suite of assays 
of Sapper tiy barren tor- and quarry-grani See 
proia Poeme nao Au Son TYT oe t 

th gold and silver are widely distributed 





ughout 
the granite, the values ranging from Ipro grains 
of gold and 1-161 of silver to the ton. A 


sample of biotite ded 108 of silver to the 
ton. Both metals are eases ace F. 
Hallimond: On the chemical classification of the 
mica group. (ii.) The basic micas. In tinuation 
of previous work on muscovite, the analyses of 
biotite and pa okonia are recalculated ın| molecular 
proportions, SiO, g made equal to |600. The 





ratio of potash is approximately constant) as in the 
acid micas. Values for the R,O, and RO groups are 
plotted in a diagram which maked it ble to 
compare any new analysis with existing data. On 
this diagram biotite and phlogopite fo a con- 


tinuous series, covering a v well-defined area 
and separated from muscovite a widé interval. 
The representation of alumina in the form of basic 
groups, AIO, etc., leads to the classification of the 
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micas in a range of increasing acidity from-muscovite 
to phonon: This arrangement corresponds gener- 
ally with the gradation in acidity of the rocks from 


which the respective micas were derived. The micas’ 


can be represented either by hexasilicic. or trisilicic 
formula; evidence from certain phlogopites some- 
what favours the latter type-——G. Greenwood: The 
construction and use of an X-ray goniometer. 
Crystal-structure of glyoxaline compounds. A new 
form of X- ay spectrometer has been constructed. 
It embodies the pnnciples of the optical goniometer. 
Thg crystal ıs mounted on a goniometer head rotating 
about an-upper scale, and the adjustments are made 
optically by means of a telescope and collimator. 
In using the apparatus, a source of X-rays 1s used 
instead of a source of hght and an ionisation chamber 
instead of a telescope. The ionisation chamber 
rotates round a second scale, concentric with the 
upper crystal scale. Small and t crystals 
are generally used and it 1s then possible to measure 
the eryatallogr hic an is. angles between 
crystal faces or lattice planes of the structure, and 
in this way to make the ordinary angle measurements 
even va the faces are not actually present. It is 
also pan e to measure glancing angles and spacings, 
and thus to make determinations of the space-group 
to which the e structure belongs. Two 
substances were investigated: (a) Glyoxalme-4- 
ph ar acid. The space group was 
and the crystal class—previousty determined from 
the alternating presence of minute faces—was con- 
firmed. (b) Glyoxaline. This substance does not 
form complete crystals. It was ble to measure 
crystal angles, and deduce the axial ratios, etc The 
symmetry is monoclinic. 

Geological Society, January 20 —T. O. Morris and 
W G. Fearnsides: e stratigra ppan structure 
of the Cambnan slate-belt of Nantlle (Camarvon- 
shire). The Nantlle Slate-Belt 1s the south-western 

of the outcrop of the Cambrian rocks of northern 

arvonshırė, which rest with appreciable un- 
conformity upon the late pre-Cambnan volcanic 
rocks running south-westw from Llanberis. A 
succession has been established by the nero ; 
and 18 constant in all ita divisions along the gih 
and stnke of the district It 18 argued that the 
Lower Cambrian sediments are land-waste from the 
pre-Cambnan rocks of north-western Carnarvonshire 
and Anglesey, whereas the latter Middle and Upper 
Cambrian material was brought in from an unknown 
source away to the east and south. Ordovician 
sediments are faulted the basal member of 
the U Cambnan.. A buttress of Ordovician 
volcanic rocks flanks the Nantlle area on the south- 
east mide; but, within the area ma , there are 
only altered dolerite-dykes, later than most of the 
impressed structures, to represent (and that a very 
late stage in) the cycle of Ordovician-Devonian 
igneous activity. The Nantlle district was deeply 
involved in the making of the Devonian alpine range, 
the basal wreck of which 1s now Snowdonia, and all 
sedimen: material within the alate-belt was 
compelled fold, and then to crush until, both in 
bulk and in detail, ıt began to shear and creep. 
Cleavage in the slate-belt 1s almost vertical. More 
boundaries of slate ‘veins’ and aara properties 
are determine% by slides than by ding-planes. 
Between slides the slate-beds have characteristic 
anticlinal structures, the synclmes being suppreesed. 
With removal of load by denudation, jomts and 
other tensional fractures have appeared. The latest 
cross-faults are master-fractures, which traverse all 
other structures as also the pre- and post-Cambrian 
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formations that flank the slate-belt, The direction 
of these is north of north-west, as the geometry of 
the half-dozen which cross the qi -Tegion suggests 
that block-movement was associa with northward 
shift on the eastern side of each. Petrographic 
evidence establishes the existence of secon 
pets ee micaceous minerals with or without re- 

i quartz in all the rocks of the slate~belt, 
and especially in those slates which are of greatest 
economic value. 


Optical Society, January 21.—R. Kingslake: The 
interferometer patterns due to the primary aberrations. 
In order to obtain a rapid estimate of the quality of a 
lens by observing its behaviour in the interferometer, 
it is necessary for the observer to be familiar with the 
characteristic patterns of the various primary aberra- 
tions under various conditions of adjustment. These 

tterns are easily calculated for any required case. 

. Guild: (1) A trchromatic colorimeter suitable for 
standardisation work. The three working primaries 
of the mstrument are obtained by means of filters. 
The mixing of the primary colours 1 effected by a 
periscopic pale which rotates past three stationary 
sectors. vision is made for adding any of the 
primaries to the colour under test, where this may be 
necessary in order to obtain a match. In this wa 
colours of higher saturation than it is possible to ma 

may be dealt with (2) A criticism of the 

mon matic-plus-white method of colormetry. 
From the practical point of view of quantitative 
colorimetry, hue and saturation are not the funda- 
mental elements of colour quality but must be 
regarded merely as derivatives of the trichromatic 
constitution of the colour. Whatever may be the 
advantage of specifying colour quality by hue and 
saturation, there are grave objections to practical 
methods of colormetry mvolving the direct measure- 
ment of saturation. (3) On a new method of colori- 
metry. Anewmethod and instrument are described for 
determining the quality of a colour, as defined by its 
position on the tnchromatic colour chart, in which 
only the colour-matching properties of the eye are 
involved The determination depends on two colour- 
matches in each of which the test colour 1s matched by 
a mixture, ın unknown Proper Hone, of a standard 
colour and a monochromatic colour obtained spectro- 
scopically, a different standard colour being used for 
the two matches. 


Physical Societys January 22.—T. H. Laby: Critical 
discussion of the détermimations of the mechanical 
equivalent of heat. The pnncipal recorded determina- 
toons of the mechanical equivalent of heat are critically 
discussed, and an attempt 1s made to correct them for 
errors not fully taken into account at the time when 
they were e. The results are weighted accordmg 
to the relative importance attached to them the 
author, and the weighted mean 18 given as 4:184 joules 
per calorie at 20°.—F. Ian G. Rawlins: present 
status of theory and experiment rela to specific 
heats and the chemical constant. ble lines of 
advance have been indicated for solida in view of the 
pore now bemg made in X-ray crystallography ; 

er experimental work on compressibilities and 
elastic constants is suggested. Tentative views on 
the To heat of liquids are given. In gases the 
quan theory of rotational heat fails to account 
satisfactorily for the behaviour of hydrogen at low 
temperatures. ‘The chemical constant of monatomic 
and diatomic substances is discussed and current 
views on ıts nature are deacnbed. The theory of 
aati depen and its bearing upon specific 

eats and chemical constants 1s reviewed. 


‘ 
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Academy of Sciences, Jan 18.—-Paul Marchal : 
The conditions of aenal or su ean life of the 
nee and in icular of Ersosoma lanuginosum. 

d’Ocagne : e classification of all the methods 

of calculation derived from geom and mechanics. 
—E. Mathias: Contnbution to the study of the 
fulminating material The energy per cubic centi- 
metre and per at the moment of e 
The theory of globular lightning. a a 
New formule for comparing two probabilities a 
peen ulius Wolff: The ıteration»of hmited 

ctions.—J. F. Ritt: Meromorph functions which 
admit of a theorem of addition of multiplication — 
n Valiron: A theorem of M. P. Levy.—A Liénard : 

eneralisation of the spherical vortex of Hill — 
An Samuel: A new electrical insulator. The 
condensation product of formaldehyde with cresol is 
arrested at the viscous stage and this product treated 
with hur chloride The substance thus obtained 
is named thiolite and can be po sort th roa 
under pressure. The matérial 
300 x Io* megohms per cm. and a dielectric sea ee 
of 4:5 —Gustave Bessiére: A method leading to the 
pa roduction of ‘ peristereoscopic ° images.—L. Vegard : 

o interpretation -of the spectra emitted by solid 
nitrogen and by solidified mixtures of nitrogen and 
inert erre Bricout: The production of 
ultra-violet ‘ght by the im of Rean of low 
velocity on the surface of a metal. A detailed 
account of an experiment giving evidence in support 
of the emission of ultra-violet rays of wave-lengths 
between 2300 A.U. and 2100 A.U. as the result of 
ae ee of a metal surface by Frp -i 

Pascal e magnetic properties o e carbony. 
radical. The diamagnetic exaltation produced by 
nitrogen ee further accentuated. when it is substituted 
by an ve radical, and 1s clearly attenuated when 
it ıs su titted by a positive radical. From this 
it follows that compounds containing doubly linked 

oxygen are no longer inexplicable anomalies in the 
ee: of additivi etism.—B. Bogltch : 

n -iron sulphide aes rom the experiments 
described ıt is concluded that no iron -iron sulphide 
mixture, melted in the absence of foreign substances, 
hae rise to the formation of two hquid phases.— 

rancis Perrin: Determinations of the average life 
in the activated state of fluorescent molecules.—AL 
Favorsky and Mile A. Tchilingaren: The dehydration 
of the a-glycols. Molecular transpositions of ketones 
mto ketones. Phenylsopropylketone 1s transformed 
into methyl PHa under the influence of zinc 
chloride.—M. Bourguel and J. Yvon: The synthesis 
of some cts-ethylenic compounds.—P. Fallot and R 
Bataller: The tectonic of southern border of the 
basin of the Ebre and of the mountains of the 
Mediterranean littoral between Tortosa and Castellon 
(Spain). —G. Mouret and E. Raguin: The prolonga- 
tion to the west of the zone of dislocation of Boussac 
(Creuse).— — Rey: The collection of a mineral 
water by the method of reciprocal hydrostatic 
pressures.—H. Buisson and C. Jausseran : e ozone 
variations of the upper atmosphere. Spectro Pent Ges 
observations were made daily at Digne (heig 
metres) under good conditions of oe purty 
between July 24 and September 29 e average 
amount of ozone, expressed as the thickness in 
centimetres of pure ozone at atmospheric pressure, 
was 0-3 cm., in agreement with earlier results. The 
extreme variation was about 15 per cent. from the 
mean. These cHanges cannot be connected with 
the atmospheri¢ conditions. In particular, the local 
barometric pressure is without influence on the 
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‘yanation in the ozone —E Tabesse : prenen: 
measurements in the Loire basin.—Garsaur,| Malassez 
an@ Toussaint: Vertigo due to rotation.—c. F. 





Muttelet: A method for hing preparations 
of ‘regenerated’ dried m peer fresh 
peas — Jacgues. Benoit : Pae E, studies of the 
ent genital‘gland of the fowl ovanoto into a 
testicle.— Jean C. Faure: The relative i awe 
an h 


polyphage _ parasitic insects.—G. Ramon 
er: The antigen value of the tetanus |anatoxin 


in man. The injection of the tetanus anatoxmn in 
man is absolutely imnocuous. -As a 
injection, some tetanus antitoxin is produ 
blood, but the amount varies in different 
possibility of immunisation tes 

infection is discuseed.—C. Levaditi, S. Nicolau, and 
I A. Galloway: The e of the virus of ffoot-and- 
mouth disease througn collodion membran 
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Diary of Societies. 


SATURDAY, Funnyany f7. 


Norru oy Baopuawp Leerrrors oy Moro AND MECHANICAL KEGIKENRS 
Amocates=amnd Stodenta’ Bectuon) (ab Meville Hall, Newoastic-o 
6), at &B—F. J. Johnston: The Use of Brea 


—Paper o for Further Discummon—P. F. Hope. 
of the Monkton Shaft. opa 


fora, Lorrrroriow oy Gaur Barra, ab &—Dr. G. Meodonald : 
Roman Britain (2). 


MONDAY, Manca 1, 
Vioroara Ixerrrora 


‘at Central Buling, Westminster), at 430.— 
pr. EN Bwitear : ð Biıbhoal Disooraries relatave to the Universe 
its Ongin, 
ROYAL Lrerrrorion or GREAT 
Soarmry or Hwaurewrs (at Geological 
Tidal Power on the Raver 


Due and Hts Duty in Life, 
Bova Lorrirors or Berran Axcutreors, at §.—LIseat-Ool. E W. Q. 


Oole: The Paris Hxrhibiwon of 1926, 
Arrow Soarery (ab Untvecsity of Landon Olub), at &—G. D, H 
Oole: Loyalties : A Stady m Obhgation. 


Roya. Bocirrr or A &—Dr, G. W. Kma Tho Production and 


ed with Ol 
and Oolour-Chemists’ Assoaauon) ion) (a t Chemie a Aara 
vis, O, A. others; 


oon of Grading, 
Borar. Boomer or Mamic, ab 9.80 —Dr, G. Monod: From Osghostro 
to Oone; or, Imagmation as a Method ‘of Treatment. 


TUESDAY, Miron 2. 
BoyaL Sooterr or Agra (Dominions and Colonies Section), at 4.80.— 


Sir Bam] Clarks. Publiatry m relation to the Problems of Empire 
Settlement end Trade. 


(Kast Modisod Bub antra) 
(gb Derby Technical Borg tee 6.45.—J. A, Aiton : Bieam Prpes for 
High Presmure and 


ture. 
re Irmmka (at Royal Soalety of Arts), 
acy. 


Tawrrrcorioa or HuxcraicaL Ewarrzzas (North-Western Centre) (at 17 
Manchesta.), at 7.—J. L. Thompson and H W. y: 
of Static Transformers, 


or AUTOMOBILE 


wy 
Gh ic a al se aim —L H Dawtrey: Somes 
blems we Meet. 

“Rott: Bourg Meta 
Tho Heed Hunters of 


Formosa, 
RSwrom Soomry ( as Cancer Hospital), at &15.—Mayor C. H B Phillipe: 
DUO UF aane ih the Contrast of Shadows on Ficcresomt 
Bareens. 


- WXADNESDAY, Mirou 8. 
Rora AxraroroLoaruL Lasrtrors (Bdmbargh and 


the Lothens 
Branch) (at Royal Boottuh Museum, Bdin h} at 8 —R. Kerr: 
Demonstration on Recent Aoqumtions in the Hthnographios! Becton 


of the Royal Boottash Musun. 

ow or Orro Bhrooooms (Informal Meeting), at 6—H. H 
Tightfoot : Road 
Inerrroniox ar Buscraica Excreuxse (Wireless Seotion at 6.—R. A. 
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H d Ven 
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The Anema o L. Bacharach : Notes on the 


d Phosphorus in the Bones 
axe: An Aocurate Method for 
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the Bvolntucn of the Wing Pattern m B Butterfies, 
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so: 
Eyres cRoasarnio Socnrry (ab 4 Fetter Lane), ab 7.—ML A. Robe: 
Parasites. 
Joxor bærruros or Eyorvamns, at 7.80.—J. M. Seddon: Tendencies . 
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Cuttlefishes, and ther Allies, 
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Sommerfeld: Avomistic Phymos. (Susceeding Lectures on March 
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THURSDAY, Mancow 4, 
Knro's Ooutrum, ab 5.80 —O, J. Gadd > The Science of Divination (1). 


SATURDAY, Maron 6. 


Horman Musso (Forest Hill, at §90.—Miss M. A. Murray: The 
Other World of the Anment Bgyptians. 
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A British Science News Service. 


NDER the auspices of the British Association 

and the British Science Guild, a conference was 
recently held to consider the advisability of establishing 
a science news service in Great Britain, and dis- 
cussion a small committee was appointed to |carry the 
matter further. For some time such a service has 
existed in the United States, and the su achievéd 
in that country encourages the belief that there is 
room in British newspapers also for accurate information 
on scientific subjects, narrated in such a manner as to 
be interesting to the average educated but unscientific 
reader. Matter which is suitable for the American 
reader is not necessarily suitable for the British : each 
nation has its own idiom and its characteristi¢ outlook. 
But what American science can do for America, British 
science should be able to do, in its own appropriate 
way, for Britain. Already the Morning Post and one 
or two other British papers make a feature of admirable 
reports on- scientific subjects, while a few] specially 
gifted men of science are doing excellent | work by 
furnishing the press with mformative articles: but 
apart from these exceptional cases it is a conjmonplace 
that the great majority of newspapers fail to dis. 
tinguish between science and magic in an but 
name, that the space they allot to science, 4s distinct 
from sensational charlatanism, is negligible,| and that 
such paragraphs as they do devote to scientific topics 
are for the most part meaningless and in many cases 
untrue. The sporadic efforts of a few gi journal- 
ists-are not adequate to meet the situation. What is 
needed is a systematic supply of news the accuracy 
of which shall be guaranteed by recognised scien- 
tific organisations, while its form renders] it easily 
digestible by at least the better educated 
readers. 












It is a curious fact that while it is considered socially 
disgraceful to be entirely ignorant of literature, a man’s 
conception of the material universe he lives jn may be 


the smallest social stigma. Yet it is of 
portance to a modern State that its peo 
appreciate the value not only of the past 

of science but also of its current enterprises. In his 
recent presidential address to the British | Electrical 
and Allied Industries Research Association, Mr. Ll. B. 
Atkinson dwelt on the fact that Great Britain, which 
can claim credit for the fundamental discoyeries in 
almost all the principal branches of science} has little 
or no vision of what could be achieved forlit, in the 
material sense, by the adequate encouragement of 
scientific research: only by the cumulative effect of 


reiterated reminders, in the form of scientific news 


1 
i 


ievements 
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items in the daily press, can the lay public be brought 
to recognise the untapped resources of command ower 
Nature to which scientific research holds the key. 
The material advantages conferred by science are, 
however, to some minds its least valuable gifts. As a 
means of culture, as a perennial source of interest and 
wholesome enjoyment, scientific knowledge is a boon 
which the layman is entitled to share up to the limit 
of his mental capacity, and the specialist who makes 
discoveries is guilty of unsocial conduct if he fails to 
impart his good fortune, so far as is practicable, to the 





rest of the community to which he belongs. Moreover,, 


if the results of research are of value, its methods are 
of far greater value. Scientific-knowledge differs from 
unscientific in its quantitative character rather tharrin its 
essential nature. It is pursued more systematically, it 
depends on inferences which are more cautiously drawn, 
its propositions are held as having assigned degrees of 
probability rather than as being ‘ true,’ it is characterised 
by more complete candour, and it is more resolutely 
guarded against the influence which habit and emotion 
exert on the judgment. Most of the administrative 
problems of the world could probably be solved by the 
application to them of similar standards of thought, 
and the more fully the general public comes to under- 
stand the methods of science, thé better will it apply 
them in the conduct of its own affairs. The value of 
scientific method as an intellectual model dnd a mental 
discipline is at least as great as the value of its industrial 
achievements. : 

It must, of course, be recognised that scientific topics 
are not all equally suitable for popular consumption. 
The bulk of the matter to be supplied to the press 
would presumably consist of descriptive accounts of 
the results of research. Such subjects as the relation of 
animals and plants to man, or the phenomena observed 
during an eclipse, can with a little trouble be made 
interesting to -readers of quite moderate education. 
Into the jam provided by such attractive items could 
be inserted, with tact and discretion, a reasonable 
proportion of pills in the. shape of references to ex- 
perimental methods (these would be of particular 
interest to skilled mechanics) and to reasoning processes. 
The rather disproportionate interest which the lay 
public takes in scientific hypotheses might also be 
gratified with safety, provided that the nature and use 
of a hypothesis be repeatedly explained. In all cases 
an attempt should be made to give the facts in true 
perspective, the relative degrees of probability attaching 
to various results being carefully distinguished, and the 
relation between observation and conclusion explained 
wherever possible. 

There is already a keen demand for trustworthy 
information of the type described, and it is a demand 
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which could be greatly increased by the provision of a 
suitable supply. Probably if there is one subject less 
suitable than the rest for popular exposition it is 
Einstein’s theory of gravitation, yet when this was 
‘featured’ by the Times some years ago, the public 
responded with a thirst for information which created 
an excellent market for popular books on the subject. 
If, then, the most esoteric subject that could possibly 
have been thought of met with such an enthusiastic - 
popular reception, there can be no doubt as to the 
‘news value’ of really suitable material. One or two 
of the higher grade of newspapers already find it worth 
while-to provide accurate science news, and this fact, 
combined with, the experience of the United States, 
indicates that a science news service need expect little 
difficulty in creating a market for its wares. 

Doubt is sometimes expressed as to whether satis- 
factory popular exposition is seriously possible, and 
whether a-scientific truth can ever pass into the mind 
of an unscientific reader without ‘undergoing “such 
distortion as to render it a fallacy. This objection- 
might be sufficiently met by mentioning a few of the 
names which have made the Royal Institution famous, 
but the mattet deserves somewhat closer attention. 
Newspaper readers are. not a homogeneous class. 
Some will only be capable of following the simplest 
descriptive matter, but for the rest the improved 
teaching of science in schools is bringing into existence 
year by year a growing class of men who are quite 
familiar with the fundamental conceptions underlying 
modern science, and only need the stimulus of a daily 
news paragraph to enable them to resist the atrophy 
of their intellectual equipment. 

Further, the difficulty of understanding scientific 
books and papers arises only in part from the intrinsic 
difficulty of their subject matter. It is beyond dispute 
that the published records of research are often extremely 
badly written. They abound in slovenly sentences 
giving rise to ambiguities which can be solved only by 
special knowledge on the part of the reader. They 
present ideas in a haphazard order which makes 
assimilation difficult. They omit to elucidate con- 
ceptions which are familiar to the author, but require 
explanation for the benefit of the less specialised reader. 
They fatigue the mind with the elaboration of minor 
details, and fail to focus attention on the really im- 
portant parts of their subject matter. 

The skilled scientific journalist, who mixes with the 
world in general sufficiently to understand his public, 
will avoid these faults. He will also know what to 
take for granted and what to explain, when to use a 
technical term and when to translate it. He will 
illustrate general principles by particular examples, and 
explain obscure conceptions by means of such analogies 
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as are helpful. and not EE Above all, he 
will repeat his more important. statements, varying 
their form and context, often enough to make sure 
of their being fairly grasped. Charles Darwin showed 
what can be done by a man who is himself clear-headed 
and takes the trouble to write simply, directly, and with 
a sympathetic regard for his readers difficulties in 
comprehension. The “ Origin of Species” consists 
largely of close and difficult reasoning, yet it is probably 
one of the most widely’ réad and best appreciated 
books of its century. It should be the duty of any 
news service which may be instituted to provide day 
by day the kind of authentic yet digestible interpreta- 
tion of science which such writers as Darwin have 
definitely shown to be attainable. 

The committee which has been formed will be con- 
fronted with a number-of difficult problems, which 
will have to be solved before success can be achieved. 
Perhaps one of the most difficult will be that of guarding 
the news against mutilation by unscientific sub-editors. 
On the other land, there is little to be feared from 
the alleged hostility of the pioneer journalists who are 
already in the field. It is to the interest of all concerned 
to co-operate in creating an increased demand for 
science news, and it is therefore reasonable to hope 
that the parties’in the case will agree to pool their 
assets, which are, on one side, experience and an 
established reputation, on the other, the prestige of 
scientific authority. 

Without the willing assistance of scientific workers 
and institutions, no organisation for the preparation 
and distribution of science news can possibly be 
successful, and even with it, there is little hope that 
the agency would be self-supporting for several years. 
As regards finance, it may be mentioned that the 
American service pays for itself to the extent of about 
60 per cent. of its expenses, the remaining 4o per 
cent. being provided by endowment. It has been esti- 
mated that a British service, selling news at standard 
rates, would need an endowment of at least 5oool. to 
ensure its being able to run for three years, at the end 
of which time it should be possible to decide whether 
the support secured was sufficient to justify the con- 
tinuance of the service. One of the questions before 
the committee which has been set up is that of the possi- 

bility of raising this sum by contributions from public- 
` spirited donors or other sources. It is unnecessary to 
discuss here the contrivance of machinery for obtaining 
and supplying news, but on the assumption that this 
and the other tasks confronting the committee can be 
successfully carried out, the scheme in its broad outline 
is one which must commend itself to every man of 
science who appreciates the significance of the discipline 
with which he is associated. C. W. H. 
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University Reforin in London. By Thomas Lloyd 

Humberstone. Pp. 192+4 plates. (London: 
George Allen and Unwin, Ltd., n.d.) 7s. 6d. net. 


HE signing of the Locarno Pact and the settle- 
ment of the Boundary question in Ireland can 
scarcely have failed to raise hopes in sanguine minds 
that, in such days as these, even the University “of 
London difficulties may at last meet with sbme satis- 
factory solution. A Departmental Commi of the 
Board -of Education, appointed in 1924, is| at work. 
It is sitting behind closed doors, but it is understood 
that evidence has been taken and that before long 
we may have the Report. It is certain that-when the 
Report does come, it will be read with i utmost 
interest and examined with the closest scrutiny by all 
who are interested in British university education. 
With this prospect before us there comes to hand 
in the most timely way a book that will be invaluable 
in supplying to all who seek it a compact and readable 
account of the history of the University of London. 
Mr. Humberstone calls his book “ University Reform 
in London,” and he writes not merely as a chronicler 
but as one imbued with a zeal and a policy for reform. 
In such circumstances, it is not easy for a| writer to 
present an undistorted tale of history, but, though the 
reviewer differs from Mr. Humberstone on @ number 
of questions, he has no single word of complaint to 
make of prejudice or distortion. On the cohtrary, he 
is grateful for an historical summary that js at once 
accurate and alive, far removed in style jfrom the 
monotonous correctitude of the civil service] essays in 
which so much of our authentic educational history 
is—perhaps necessarily—enshrined. One is impressed 
but not oppressed by what Mr. Wells calls the high 
sincerity of the writer; he has a literary gift, a light 
touch, and an engaging frankness that greatly help 
the march of his story. Where he is adding his own 
comments or expressing his own views, it is plain to 
the reader, and it is quite refreshing to hava here and 
there some serious proposal stigmatised as preposterous. 
The size of the book, the print, and the aircraft 
plates of Bloomsbury, South Kensington, ahd King’s 
College, are admirable. 
For an adequate appreciation of Mr. Humberstone’s 
outlook, the reader must be referred to the book itself ; 
it must suffice to say here that he expresses strong 
opinions about the restoration of the Royal |College of 
Science at South Kensington (the “ Imperial College ” 
being left for technology), and he is strongly; in favour 
of full development of Bloomsbury as a university 
quarter. On-the whole his counsels are} those of 
moderation, and he seems quite hopeful of harmonious 
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co-operation being achieved in the University without 
any subversive constitutional change. 

The University of London is so complex, the in- 

dividual knowledge and interests of those who criticise 
so varied and often so partial, that it appears less 
presumptuous to speak about it in the first person 
singular than to usurp an editorial “ we,” and in what 
follows that course will be taken. 
_-d-have had for nearly half a century a close interest 
in the University of London. As a student of chemistry 
at Owens College, Manchester, I became indebted to 
it as affording me the sole available means of obtaining 
a university degree. In early-life I was thrown much 
among men with whom, in the days of religious tests 
at Oxford and Cambridge and the neglect of science 
there, the University of London stood for emancipa- 
tion, freedom, and progress. It gave a university 
franchise to a vast section of the community suffering 
from a genuine grievance; it was subserving the 
development of the new universities that have arisen 
in our great cities; and it gave university privileges 
to women. It must be difficult for the younger genera- 
tion to-day to understand the intensity of feeling 
which lay behind and still m a measure survives in 
the-external examining service of the London Univer- 
sity. People have wondered how, for example, 
Convocation can ever have claimed so great a say in 
the University affairs; but it is easy enough for 
Victorians to understand—whether they approve it 
or not. 

During the modern period of university icicle cient, 
the new universities in the ‘provinces have, of course, 
been watching one another very closely, but they have 
been watching, not less closely, the University of 
London. What London does matters very much to 
them. There are two chief reasons for this. In the 
first place London seems from a distance to stand in 
more danger than any other university of coming into 
the-toils of Government and bureaucratic control. In 
the second place, there is the possibility of London 
having ascribed to it duties or privileges of a metro- 
politanism and even an imperialism for its University, 

. because London is the capital of England and the 
chief city of the Empire. 

Of these questions I will only refer to the first, and 
on that little need be said in the columns of NATURE, 
for most of its readers will know how deep and intense 
in- the English university world is the feeling that 
freedom and autonomy are beyond all else vital to a 
true university. They know that the possible encroach- 
ments of Government or other bureaucratic authority 
on university preserves even in England have called 
for constant vigilance. They know also the peculiar 
position the University of London has occupied in rela- 
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tion to the Govetnment—or if they do not they will 
learn it from Mr. Humberstone’s book. 

Apart from the two special questions that I have 
named, there has naturally been great interest among 
those engaged in the newer universities in watching 
the efforts that have been made in London to achieve 
the stupendous task of welding into a genuine uni- 
versity the array of varied institutions which were 
providing studies of the university type. Asa problem 
of organisation and administration, it is unique in 
magnitude and complexity, and in the purely educa- 
tional aspect it is fraught with complications and 
difficulties of a quite peculiar kind. A smooth course 
of construction, a rapid achievement of unity, could 
not be expected by any reasonable person. 5 

The University of London is bound, tpso facto, to 
be great in one sense, and it may easily be made great 
in external appearance by the aggregation of buildings 
and the creation of an imposing University quarter. 
But of course the real difficulty is to supply not the 
body but the soul to a University of London. We 
can conceive what might have been now if there had 
been in early times a true University of London, and 
if this University, growing up pari passu with the 
growth of London itself, had become scattered into 
such discrete and distant parts as those now comprised 
within the University. The parts would have had & 
genetic relationship, and there might well have been 
preserved among them, even within this modern com- 
munity of more than ten mullion people, a reality and 
sense of University fellowship, a pride strengthened 
by time and tradition in being members of a great 
learned and humanising corporation in the metropolis 
of the Empire. We may conceive that in its specialist 
institutes and single schools, in its social amenities of 
clubs and parks, there might have been strong agencies 
for promoting a collective university spirit. But the 
University, even if in substance and action little more 
than a name, might have remained an august and 
genuine Alma Mater. 

To bring together the constituent parts, as they were 
at the inception of what is known as the teaching 
University of London, and to imbue them instantly’ 
with any of the spirit which has just been referred to, 
was certainly not to be expected. I confess to having 
considered the problem to be well-nigh hopeless and 
to have been inclined to think that the most likely 
solution of the University question in London would 
lie in the creation of several completely mdependent 
universities. This state of mind arose from my 
experiences and instincts as a university teacher and 
the apprehension I felt in observing how strong seemed 
the faith in some minds that a University of London 
was to be created by mere aggregation—by catching 

! 
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and binding institutes and teachers into an examina- 
tional nexus, and by creating a machinery of organisa- 
tion, co-ordination, and administration that together 
promised to make the life of a university teacher in 
London scarcely worth living. 

I am happy to say that recent events have modia 
my opinion. The decision of King’s College to remain 
where it is and to abide by limitations of space and 
numbers whilst making itself as good as it can be, was 
announced in June last in the Times by a letter from 
the Principal, Dr. Ernest Barker, which rang with a 
clear and arresting note. The Imperial College, under 
its new Rector, Sir Thomas Holland, has also apparently 
by a shrewd stroke reached a condition of contented 
life within the University circle. This trend of opinion 
and action seems to give good hope for the future. 
I am one of those who believe that a strong individual 
life of colleges must, in London as in Oxford and 
Cambridge, underlie any real strength of the univer- 
sity, and that it will be in keeping the official bonds 
within the university as light as possible that we may 
hope to see them grow strong. The Lekrfretheit, of 
which perhaps we are rather tired of hearing, is after 
all a very serious aspiration, and equally serious are 
the susceptibilities of important public men, who give 
time and labour voluntarily to the management of 
individual colleges. 

T believe that here, as in so many other corners of 
our educational world, the root of trouble is to be found 
in the false attributes which have been put upon 
university degrees. -The apprehension that the freedom 
of a college will be associated with a laxity of academic 
standards is of course the natural view of the man 
in the street, but it is still felt also to some extent 
within the teaching world itself. People seem to 
forget how wide and influential an educated public 
opinion has arisen in the course of the last generation. 


It is perhaps more difficult in London than elsewhere - 


to realise what an array of educational officials, what 
multitudes of headmasters and other teachers trained 
in the modern universities, are now watching all the 
universities and colleges, and how quick and effective 
is their detection of any shortcomings. Not much is 
said aloud, but there is a closeness of scrutiny and a 
silent appraisement in existence that make little of 
examination syllabuses or lists and go right to the 
heart of things. I am certain that the new universities 
“in the provinces are sensible to-day of an intelligent 
and mute surveillance which is constantly arid justly 
estimating their sterling value and letting it be known 
wherever such knowledge matters. I believe that the 
danger of London colleges under-bidding one another 
in their courses for.a degree need in these days cause 
no anxiety. The question that will more and more 
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be asked of London graduates will be, as!it now is 
with the initiated, not whether they have an honours 
degree, but how, where, and by whom they were 
trained. ` 

It was my fate to work for seventeen years in the 
bonds of a federal university wherein colleges 
were acting together, linked closely in a d system 
intended to preserve a uniform academic standard 
and a just classification of graduates. Thej condition 
was of course a great improvement on that|of wholly 
external examination, and no doubt the ers of 
the different colleges gained a good deal from inter- 
course and discussion in Boards of Studiés and in 
their joint examining. But many of us| felt the 
restrictions to be very serious, and in the| following 








years of liberty the University of Leeds, and I think 
it is equally true of Manchester and Li l, has 
worked to more valid and really higher dards 
and has dispensed its honours with much greater 


justice. I see no reason why the disbanded colleges 
might not have obtained much, if not all, of this 
freedom and still have remained in name] members 
of a Victoria University if there had been any strong 
practical or sentimental motive for such |a union. 
But the case is of course different with the colleges 
and institutions in London. Here, there aré both an 
obvious and compelling argument for inclusion under 
one university name and the geographical possibility 
of collective university action in the creation/of special 
institutes and in bringing into common actount the 
great and unique treasury of resources which London 
can contribute to university studies. The |prospects 
for the teaching University of London appear to me. 
to-day to have grown very sensibly brighter. 
For the externally examining agency I ¢an see a 
useful place if it be disentangled from the teaching 
university. Until the provision of universities in the 
country is completed, there will still be some develop- 
ing colleges seeking the mark of a degree for qualified 
students. They had surely far better come to London, 
as of-old, instead of trying to stir the new universities 
in the provinces to begin upon the work jin which 
London is so well practised. Besides this there are, 
no doubt, and may be for a considerable time, a good 
many individual hard cases that are met by the 
externally examining system. But there is pne thing 
that even the most devoted of the old guard of the 
external side of the University of London must now 
recognise ; it is that the strength of opinion which has 
been steadily growing against compfetely| external 
examining from top to bottom of our educational 
system, is now overwhelming, and that thej external 
degree of London cannot escape the consequences. 
_The short preface which Mr. Wells contributes to 
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Mr, Humberstone’s book is written in a vein of striking | 


earnestness. Mr. Wells is of course one of the most 
distinguished beneficiaries of the old examining agency 
that bore the device of a university. The outlook 
which he now takes is, I think, very much the same as 
is taken in this article. If all of us who owe so much 
to the system that had its day and is ceasing to be, 
can readjust our loyalty as fairly as Mr. Wells has done 
ta the system that must now succeed it, we should be 
doing a great good turn for a true University of London. 
` A. SMITHELLS. 


. Industrial Distillation. 

Principles and Practice of- Industrial Distillation. By 
“ E. Hausbrand. ‘Translated from the fourth, new and 
. enlarged, German edition by Dr. E. Howard Tripp. 

Pp. xx+300. (London: ‘Chapman and Hall, Ltd., 

1925.) ars. net. 

HOS translation of Hausbrand’s “ Die Wirkung- 
weise der Rektifier und Destillier Apparate ” is 
a welcome addition to the comparatively small number 
of text-books on distillation which are available in the 
English language. As the original work has attained 
the rank of a standard treatise in the country of its 
origin, where it has reached the fourth edition, and as 
it is well known in other countries to those who can 
read German, it is rather surprising that a translation 
has not been attempted before now. As publication, 
however, although delayed, supplies an obvious want, 
there is no doubt that the book will find its way into 
the hands of many readers to whom it should prove of 
great service and interest. 

Hausbrand’s analysis of the various processes which 
occur in the distillation apparatus has the peculiar 
merit of avoiding any use of the calculus, and in this 

„respect his presentation of the subject will appeal 
especially to those readers who are confounded by the 
integration which is so frequently employed by other 
writers. On the other hand his methods, although 
easily understood by the non-mathematical student, 
would appear to involve a great number of.calculations. 
It is true that the results of such calculations for eleven 
of the best known mixtures are given in tabular form 
with great detail and for a variety of conditions such 
as are met with in practice, yet for other pairs of 
liquids than these, the necessary work would be both 
tedious and time-consummg compared with that 
~required in the graphical integration which is such 
an important “feature in other methods of analysis. 
Throughout by far the greater part of the book, the 
author has very wisely employed percentages by weight 
instead of the molecular percentages so much beloved 
of other writers.’ In the small section devoted to the 
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calculations of the vapour composition curve, molecular 
fractions and percentages are employed quite correctly 
because they are essential, but their introduction into 
any analysis which purports to be of a more or less 
practical nature is not only confusing but also in the 
majority of cases quite unnecessary. 

The extensive tables and accompanying graphs which 
form such an important feature in the book are very 


instructive when studied in connexion with the tert. 


It must, however, be remembered that, as with all 
other methods of analysing distillation processes, it is 
necessary to assume that equilibrium conditions hold 
between a mixture and its evolved vapours. As such 
conditions do not exist in the working column, it is 
necessary to apply a correcting factor to the results 
obtained by using either Hausbrand’s or any other ` 
method. This does not detract in any way from the 

great value of the book to all those engaged in practical 

or academic work connected with distillation. -It does 

point to the need of establishing the relationship 

between the number of plates in a perfect and in a 

working column for different values of the reflux ratio 

and different initial and final concentrations of the 

mixture ‘to be distilled. 

There are some parts of the book where the author 
has preferred to calculate tables by first evolving some- 
what fearsome formule, whereas a simple example 
would have saved time and trouble.” For example, to 
arrive at the alcohol content of the residual liquid - 
(Section 11, pp. 36 æ seg.) several pages are devoted to 
evolving two equations by which the data given in 
Table 4 are calculated. The necessary calculations are, 
however, so brief and simple that the section seems 
redundant or, at least, could be severely compressed 
and explained by one example occupying a few lines. 
In sorne other directions similar remarks might be made. 
Viewed as a whole, the work is of constderable practical 
utility and contains a wealth of information which can 
be studied with advantage in connexion with plant on 
the works scale. In the first part of the book the under- 
lying principles are explained, and in the second part is 
given the application of these fuhdamentals to the 
calculations of the required dimensions of fractionating 
columns. The work is a classic which has found great 
honour in its own country. In its English version it 
should be read by all those interested in the subject of 
distillation. 

The translator, while remaining faithful to ‘tis sense 
of the original, has succeeded in his object of producing 
an English work free from the style and the long 
involved construction which are so peculiarly German 
and must considerably perplex those who are imperfectly 
acquainted with the language. The reviewer, having 
read the original, can appreciate the excellent way in 
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which the lengthy perii: so common in German 
scientific and technical literature have been rendered 
into easy flowing English. The original work contained 
a great number of mistakes especially amongst the 
suffixes, but these have been carefully corrected. In 
the translation very few are to be found and none of 
importancé ; 0-35 instead of 9°35 in Table 4 would not 
lead any reader astray. On p. 12 on the bottom lines, 
“ must rise with ” would be more correctly translated 
as “must rise within” (t#nerkalb) or “as part of.” 
All such criticisms are, however, of very slight weight. 
Printing, binding, etc., are excellent, and improvements 
on the original. -C ELLIOTT. 





% : Biology of Cancer. 


Tumors and Cancers: a Biological Study. By Hastings 
' Gilford. Pp. xii + 703. (London: Selwyn and 
Blount, Ltd., 1925.) - 42s. nets f 
R. HASTINGS GILFORD has approached his 
subject as a biological study, a point of view 
which has received comparatively little attention from 
those engaged in cancer research. In a very ex- 
haustive survey, the author discusses the natural 
history of tumours and their relation to normal and 
abnormal growth and development. Development is 
considered as a cyclical movement, a progression 
followed by regression, and Mr. Gilford believes that 
cancer ensues when certain cells complete their develop- 
mental cycle prematurely and are roused into regressive 
activity by stimuli; it is thus essentially of intrinsic 
production and a disorder of development. 
' Tt is a little unfortunate that this book was publishéd 
before the description by Gye and Barnard of their 
recent work in cancer research, to which at first sight 
Mr. Gilford appears to be in direct opposition. Had 
the book appeared a year later, more consideration 
might have been given to- the possibility that ‘micro- 
organisms could play a part in stimulating cells into 
regressive activity. In all diseases which are due, or 
probably due, to bacteria, there are two factors to be 
considered! they are the causal microbe and the 
relative immunity of the body. Lack of methods for 
better understanding of the latter has driven research 
jn infective diseases into search for and study of the 
nature of the microbe, and it is only recently that 
predisposing causes have begun to be thoroughly 
investigated. 

To some extent Mr. Gilford’s book provides a review 
of the predisposing causes of cancer, and so far he is 
not at variance with other workers on the problem. 
Where he definitely departs from the trend of modern 
research is in considering the real source of cancer as 
essentially imtrinsic. Tuberculosis is just as much 
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a reaction of the ‘body as is cancer, = thie we now 
know it to have an external cause, which, | however, 
is negligible if the body is completely immune. The 
problem of cancer will not be solved until there is full 
understanding of the exciting causes as welllas of the 
steps by which healthy cells change to form a malignant 
colony. 

Mr. Gilford’s-view of cancer as essentially 4 develop- 
mental error leads him through an interesting survey 
of the sins of personal and racial life which predispose 
to such error. Thus he sees at the root of malignant 
disease our national state of “ accelerated or premature 
senescence,’ and associates it with a spirit of difidence 
and indifference in facing our social probl While 
the cure of our political ailments and the rémoval of 
our personal errors of living may not eradicate cancer, 
nobody will fail to agree with him in his plea for a 
better form of civilisation and conformity to] the rules 
which promote a higher standard of individual and 
national health. oe 








_ Our Bookshelf. 


Practical Physical and Colloid Chemsstry: for Students 
of Mediane and Biology. By Prof. Leonor Michaelis. 
Authorised Translation from the second) German 





edition by T. R. Parsons. Pp.x+x195. (Cambridgé: 
W. Heffer and Sons, Ltd.; London: |Simpkun, 
Marshall and Co., Ltd., 1925.) 7s. 6d. net. 
Tue English translation of this very useful book is to 
‘be cordially welcomed. Although it’ is intended for 
students of medicine and biology, and y of the 
examples in it are selected accordingly, the student of 


general colloid chemistry will derive considerable 
benefit from working through the greater number of 
the exercises. The very first chapter give a much 
clearer account of the principles of serial oe 
ee) ee a dy of electro- 

yte coagulation and of adsorption—than |is to be 
oa in the existing laboratory manuals. The 
applicatidn of these principles is thoroughly illustrated 
in the subsequent exercises on electrolyte ation 
and on the Hofmeister series. The author, ig common 





with all European authors, appears to be quite con- 
vinced of the reality of the anion effect, in spite of 
J. Loeb’s criticisms, and, following Wo. d’s 
example, demonstrates it with hemoglobin of 


the usual or serum albumin. The chap 


determination of hydrogen ion concentrations are 
excellent, and a student who has ma: the one 
entitled “ Units and nomenclature ” ought to have no 
illusions on the accuracy of statements like “ pH 4:3 to 
4°6, and should be able to state either o d in 
gram-ions per litre.- Vistosity-is treated somewhat 
briefly, and some exercises on sols othér that of 

tin would have been instructive.’ On the other 

d, the sections on surface activity and on ‘adsorp- 


‘tion—on which subjects the author has done much 


original work—contain a number of very 
experiments not to be found in other A 


. | 


enlous 
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The translation is unusually good, and it is a pleasure 
to read an English rendering of a German text in which 
no hyphenated nouns and compound adjectives have 
been allowed to intrude. The translator might, how- 
ever, have considered it part of his functions to restore 
a victim of the German mania for phonetic spelling 
like “ Tindall” to its correct form, and even in these 
degenerate days he should have given the participle of 
adjuvare its proper termination instead of making it 
adjuvent. 4 


Principles of Genetics: an Elementary Text, with 
Problems. By Prof. Edmund W. Sinnott and L. C. 
_ Dunn. (McGraw-Hill Publications in the Agricul- 
tural and Botanical Sciences.) Pp. xvii+431. 
(New York: McGraw-Hill Book Co. Inc., London: 
McGraw-Hill Publishing Co. Ltd., 1925.) 175s. 6d. net. 


Tuis book is intended to be used by first-year students 
taking an introductory course in genetics, and appears 
to be well adapted for the purpose. It is pleasantly 
and clearly written, the numerous illustrations are 
well executed, and the authors have succeeded in 
are a fair proportion which are not already over 
familiar. An innovation in this class of book is the 
introduction at the end of each chapter of a number of 
“Questions for Discussion,” of “Problems,” and of what 
are termed ‘‘ Reference Assignments.” Of these, the 
problems are on the whole excellent, and, to the student 
who conscientiously works through them, should 
provide a good test as to whether he has fully grasped 
the subject matter on which they are set. They 
should also prove useful to the teacher. The reference 
ignments are perhaps intended for more advanced 
sridénts, for many of them seem too difficult for 
elementary ones. 

If, as is likely, a second edition of the book is called 
for, the authors should pay a little more attention 
to their historical sketch, and to the crude diagram on 
p. 6. Genetics is here shown emerging from the “ Dark 
Ages” with the discovery of spermatozoa by Hamm in 
1677, a3 though the names of Harvey and de Graaf had 
nO 8 cance for students of this science. Nor was 
the function of the sperm discovered by Spallanzani 
about -r700, for at that time he was not even born. To 
Camerarius too should be given some credit in the 
discovery of the process of fertilisation in plants. And 
why should not Buffon and Erasmus Darwin be 
mentioned in connexion with theories of evolution? 
The dates after some of the names evidently refer to 
a famous publication such as Darwin, 1859, Mendel, 
1865; but why should 1779 be assigned to Knight, 
who was then a young man of twenty years with 
nothing particular to his credit? We agree that a 
brief historical sketch might well be both interesting 
and illuminating, but to be of any real service, it must 
be more accurate and more comprehensive than what 
is given here, 


‘Graphical Methods of Plotting from Air Photographs. 


By Lieut.-Col. L. N. F. I. King. Pp. 92. (London: 
H.M. Stationery Office, 1935.) 3s. net. 
Tue rapid development of aerial navigation has T 
the door to a number of new subsidiary possibilities, 


not the least of which is the mapping and surveying of 
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large areas from air photographs. Generally speaking, 
the problem is twofold. It is concerned in the first 


place with the scientific conditions under which the 
photographs are to be taken and the scientific machin- 
ery, camera, lens, plates, etc., for effecting this. In the 
second place, it is concerned with the principles and 
methods that have to be devised for the accurate inter- 
pretation of these photographs in terms of an exact 
geometry of the landscape. The present collection of 
notes deals with the second aspect of the question, not 
as a dogmatic treatise on the subject—it is too early 
for that—but as a record of hical processes that 
may be utilised in the analysis and synthesis of such 
photographs and the geometrical principles upon which 
such processes depend. It is not claimed that for this 
purpose graphical methods are necessarily superior to 
other possible methods of a mechanical or a photo- 
graphic nature, but that many cases must occur both 
In peace and war where individual and tilted photo- 
graphs must be made to yield their secrets, and the 

graphical processes described in this work will 
do it. 

There are many parts of this interesting subject that 
might with advantage be incorporated into a course 
on perspective and descriptive geometry, and teachers 
of this subject would do well to examine this little book. 
One word of criticism. One does not require to be a 
purist to object to the word “ photo,” especially when 
it alternates with “photograph,” so that no new 
significance is attached to it. Its frequent appearance 
on every page of this Government pabati does not 
convert it into the King’s English. 


Chemistry to ihe Time of Dalton. By E. J. Holmyard. 
(Chapters in the History of Science, 3.) (The World’s 
Manuals.) Pp. 128. (London: Oxford University 
Preas, 1925.) 25. 6d. net. 


To the majority, perhaps the vast majority, of trained 
chemists, the history of their subject is practically a 
closed book, partly because they lack the historical 
sense, but also because they have been repelléd by the 
manner in which the subject has-been presented. To 
write a readable history of chemistry that will appeal 
to the practically-minded is no easy task; alchemy, 

with its lure of gold, has always a certain fascination, 
but the symbolical writings of its devotees are painfully 
dull to all except the specialist; and the long-drawn- 
out controversies of: later times on views that are now 
held to be mainly erroneous are no less wearisome. To 
those who have passed through the mill, or have been 
arrested at its threshold, Mr. Holmyard’s little book 
will be heartily welcomed as a successful attempt to 

resent in bold outline a history of the development of 
ideas which have played a great part in the elabora- 
tion of modern chemistry, notably those on the con- 
stitution of matter and on thé nature of combustion; 
and the author’s original work on the gropings of the 
early Muslims will add a spice of novelty to what is 
usually regarded as dull and indigestible. Specialists 
will naturally ask for 4 more detailed treatment than 
that here presented, but they also will read with pleasure 
and profit this valuable introduction to the subject. 
The book is well written, profusely illustrated, and 
remarkably cheap. 
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Letters to the Editor. 


rejected manuscripts intended for 
this or amy other, part of NATURE No notice is 
taken of anonymous communications. | 


The Loculus of Archimedes. 


In the course of study, of a totally different sub- 
ject, I recently came across reference to a pastime of 
the ancient Greeks and Romans, which was of the 
same‘ nature as the Chinese puzzle, or Tan 
though more elaborate. Curiomty being excited, the 
scattered references were hunted up, and it was found 

ible to reconstruct this o with practical cer- 
inty, though I have not been able to discover that 
this has previously been done. From the manner im 
which this has been received, by those who have seen 
it, the subject appears to be of sufficient general 
interest for the result to be placed on record. 

To this puzzle the Romans applied the name of 
loculus Archimedius, the first w meaning a small 
receptacle divided into compartments, the second 
referring to the name of the reputed inventor. The 
Greek name is uncertain; the lexicons give it as 
ostomachta, but the only eu gmota is the 
Latin writer, Ausonins, and this is the form usually 
adopted by the editors of the printed texts, though the 
word is sometimes given as stomachia. The question 
of the choice between these two forms was discussed 
at length by Prof. J. L. Heiberg, in 1907 (Hermes, 
Zettsch. f. class. Philol., 1a, p. 240), who concluded 
that the first named, usu form is a mistaken 
emendation of the editors, and that the other is the 
correct one; it 1s also the form found in a palimpsest, 
deciphered by him ın 1906, and the only known 
occurrence of the word in a Greek manuscript. If 
ostomachia is correct the interpretation would be a 
_ battle or struggle of bones, while stomachia, or 

een would mean the thing that drives one 

The descriptions of the Latin writers, being in each 
case a parenthesis, in illustration of a very different 
subject, are naturally incomplete, but they show that 
the puzzle sanni od. of fourteen pieces of ebony or 
ivory, mostly in the form of les of various 
knnds and descriptions, with some pieces of a larger 
number of sides, which were combined to form 
pictures of fearsome elephants and barking dogs, of 
ships, castles, and many other objects, but, adds 
Ausonius, though the compositions of the skilled are 
wonderful, the efforts of novice are ridiculous. 
To this all that can be added is that the whole set was 
contained in a forma ata, an expression which, 
like its Engli ulvalent, square, in geometry 
opea equality of the four sides, but, ın l or 
co oa language, need mean no more than a 

g. 

These descriptions, morah they give a good general 
idea of the puzzle, are no help to a reconstruction of it ; 
of this the information became generally available 
in the publication, by H. Suter, of tis text and trans- 
lation of two Arabic manuscripts, ed in Berlin 
(Abh. z. Geschichte d. Mathomakh, 9, 1899, - 493- 
499). The Arabic text 18 itself a translation from the 

reek and is entitled the book of Archinfedes on the 
division of the Stomachion into fourteen ; it con- 
tains a description of the construction, followed by a 
demonstration -of the relation of the area of each 
separate part to the whole. The translation is illus- 
trated by a figure, reproduced in Fig. 1, which appears 
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to be & reconstruction by the translator, as no mention 
ing in the uscript, 








for which a is left. The co 
briefly descri : the ABGD, 
square but described in the Arabic as a 
is divided into two equal parts 

, parallel to AB; the diagonals AG, BZ, ZG are 
drawn; AL is bisected in and BM jomed ; BE 
is bisected in H, from which HT is dra el 
to AB, and HK as of the line joining 
is bisected in C, and DG in N, and EC, CN 
finally CO is drawn in continuation of BC ; 
figure being thus divided into fourteen 


This interpretation appears to have ted 
by scholars as a representation of the loculys, es ition 


examination throws doubt on this conclusign. 
there is the practical difficulty that it gives a number 
of very acute angles, which would not nly need 
skilled and careful workmanship to produch, ut the 
razor edges resulting, in one only just over 11°, would 
be too brittle to stand usage, and would rapidly 
become ed. Secondly, a comparisdn of the 
translation with the Arabic text shows that while, 








in the former, the outer figure AG is descnbed as a 
square, and the two halves AE, ED as les, the 
latter consistently uses the same word, w. means 
no more than a parallelogram ; and in this the Arabic 
is logically correct, for it treats the subject as an 
ex in oe geometry, and the ction, 
together with the su uent discussion, fis equally 
applicable to any parallelogram, irreapective of the 
Dap ou. of the sides or angles 

' ese doubts have been largely cleared jup by the 
discov: 
„hagen, that a palimpsest, preserved ın Co 


was overwritten on a copy of the works of es, 
which has not only ed very important additions 
to the previously known body of his wri , but also 


contains, ee ee ee 
the existence of which had been unknown. | This frag- 
ment was first published in 1913, ın the soona edition 
of the works of Archimedes, b 

for the Teubner Classical Library (vol. 2, tp. 416 f.). 
The Gene Fe tee of this fragmen 
the thing ed ~Stomachion presen 
of the method of n of figures, he thinks ıt 
well to treat of these and to show how itis divided 
and how the parts resemble each other, that, in 
forming them into pictures, one may ses how the 


les may be combined to form two t angles, 
and whether two sides, which a to lie ma 
straight line, do s0, or depart slightly irom it ; though a 


Picture isnot necessarily to be rejected on account of a 
small gap resulting from this. It is evident from this 
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summary that the complete book would have made 
ą very interesting treatise on the game, but only two 
short passages remain . The first, following immedfi- 
ately on the introduction, demonstrates that the angle 
AMB (Fig 2) must be an obtuse one, and the second, 


following on a gap, 18 part of the description of a 
construction, sealer, so far as it goes, to that 





x 





A 





Fia a 


described in the Arabic manuscript, with the instruct- 
ive addition that, after the firat division of the whole 
figure into two equal halves, each half is a square. 
From these es two conclusions may be drawn: 
that the pastime was really an invention of Archi- 
medes, and not merely fathered on him, and that the 
initial figure of the loculus was not a square, but a- 
rectangle composed of two squares, set side by side. 
` This makes it possible to reconstruct the pattern of 
the divisions, as shown in Fig. 2, where the firm lines 
show the construction, 80 as the text of the 





H 


M 


Fia 


parmpoeri goes, and the dotted lines the completion, 

en from the Arabic text I have, however, made 
from the Arabic, in drawing the tri 

if the thing is to 

, and not as a mere 


CN. nich Š 
; appears n 
used in the manner descri 
exercise in geometry. 

_ If Fig. 2 18 examined it will be seen that the angles 
are either right angles, or the angles made by the 
diagonal of a square, or those made by the diagonal 
of a rectangle twice as long as it is broad, or the sum 
or difference of-some two of these, so that there are 
many possible combinations by which ether two or 
four right angles can be built up. Also, for 1 of 
side, we have the whole, half or quarter of , the 
half, third or sixth of BZ; apd the’ third or sixth of 
AG, so that there are a number of sides which can be 
matched with each other, either singly or in combina-. 
tion. To this there are two ex ions: the line 
BM cannot be matched with any other side or com- 
bination of sides, nor can the angles at B and M be 
matched with any others to complete either two or 
four ‘right angles, but the other sides of the two 
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triangles, based on this line, and the angle between 
them can readily be matched, as can the combined . 
triangle ABL. e other exception is the triangle 
OCN, and ths is a very different case; 1f drawn 
according to the Arabic construction, with CO as a ` 
continuation of BC, it-would have the angles of the 
diagonal of a rectangle of sides three by one, and-the 
common side CO, the two sides NO, OD, and the four 
angles at O and C would none of them be matched with 
any other sides or angles. If, however, DN is 
bisected in ©, we have a construction more in tenor 
with the rest, and get a triangle with angles of the 
diagonal of a two by one rectangle, though the length 
of the side CO, being one quarter of AG, would still 
be impossible to match wrth any otia side. For 
these reasons it seems probable t, whatever may 
have been the original construction, designed as an 
exercise in geometry, the modification would soon 
have been introduced when it was adopted as a 
pastime, for, so far as may be judged from a slight 
ience, 1t is a marked improvement. 
~- However this may be, ıt seems clear that, with this 
ble, though not probable, exception, we have, in 
ig. 2, the actual pa of the pieces forming the 
loculus mentioned im Latin literature. As examples 
of what can be done with it I may give a few ridiculous 
efforts of a novice (Fig. 3); the elephant (i), the 
ship (ii) and the two figure studies, which I owe to Sir 
Richard Paget, of the Pied Piper (iii) and the Pundit 
(iv) will ge some indication of the wide range of 
subjects which can be depicted, in a somewhat cubist 





(i) av) 


+ 


style it 1s true. The last-named figure, it may be 
noticed, contains one o those ima gaps, eh the 
palim peest reasly declares, n not involve the 
Tejection at the figure. In each case the whole 
fourteen pieces are employed, this being, presumably, 
of the essence of the game; it happens at times that 
a satisfactory figure may be built up, with one or 
two pieces to spare, and then the fitting in of these 
ae pieces becomes the ap that drives one 
d. - . D. OLDHAM. 





Use of an Artificial Horizon in Photograph ic 
Measurements of Buildings or other Structures. 


Ir is sometimes required to know whether certain 
Hnes intended to be vertical or horizontal ın buildings 
or other structures are really so, and if not, by how 
much they deviate from these directions. Al such 
Measures can, of course, be made by a theodolite or 
level, but when many details have to be examined 
this ıs a long process. : ‘ y eg 


-4 
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phir method, however, which I made 
use of during the construction of the Tower Bridge, 
and elsewhere, com in a few negatives in- 
formation which it would take weeks to acquire by 
direct instrumental observation on ‘the spot. - 

This method, which I have had occasion to use 


again recently, poms hotographing the object 
to be measured, its image in an artificial 
horizon. If the lens ge is free from spherical 


aberration and the plates are suitable, each negative 
will yield all the information which could be obtamed 
from a theodolite of the same focal 1 ha 
e E e a In all 
prison emulsion plates the coarseneæ of the grain 
is against the use of high power in the analysis. of 
the n Be and the more sensitive the plate the 


If a, ay etc., are points in the direct image and 
a’, @,, Otc., corresponding points in the reflection, 
then straight lines joming a, @’;, a, a’, are true 
verticals, and the straight hne oe their bi- 
sections is a true level; and indicates the line in which 
the plane of the artificial horizon cuts the object 
photographed. 

Measurements made on the plate, therefore, will 
indicate how much out of ‘plumb’ any line m 
and also the altitudes of any points abans 
the plane of the artificial horison) as well as their 
azimuths. Photographs of tbis kind ht in many 
cases be substituted wıth advantage for plane-table 
work. 


The only adjustment which must be made with- 


any Ce ae ee of the camera, 
that, is, ensuring the verticality of the pho phic 
plate. If the plate makes an angle a with the 
vertical, the images of true vertical lines will con 
toa point on te plan of the plate distant from the 
centre by a quantity rtional to cot a, and the 
image of a line joining the direct and reflected image of 
a point the azimuth of which is p and altitude y makes 
an angle tan a tan £ tan y with the true vertical If 
Peel er ee 
introduced is for mor p hed Seg inet 

It is unnecessary oe eacribe in detail the reduction 
of the measurements taken from the negatives, but 
a few totes on the general result may be of interest 
at the present time when there seems to be a widely 
spread fotion that modern forms of traffic have an 
injurious effect on adjacent b 

Those who are uainted with ò subject do not 
require to be reminded that such disturbance of the 
ground as is caused by traffic has no effect on the 
stability of buildings, but the belief to the contrary is 
still common, and cracks and subsidencee due to very 
different agencies are often imputed to ‘ vibration.’ 

Such experience as I have had leads me to believe 
that it is rare to find any building, whether old or~ 
new, 1n which linea intended to be vertical are not 


measurably out of ‘plumb.’ In what may be called 
domestic architecture—co and houses— 
the errors sometimes ap 1°. For large build- 


ings and factory chimneys, which have presumably 
been budt under some sort of supervision, the 1m- 
clinations to the vertical are much smaller, often onl 
a few minutes of arc. In mining districts Gu whieh 
I have not yet had any experience) the effects of 
subsidence would probably give much larger angles. 
In the few old churches to which the method has 
been apphed, I have not found more than ro’ or 12’ 
deviation from the perpendicular in the towers. For 
the mterior columns, however, this is sometimes 
exceeded. 
Referring to 9 


few particolar bui , I could 


? uildings 
find_no,error in the verticality of the western. towers 
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of Westminster Abbey or m tho Clock Tower of the 
Houses of Parliament. 
The top of- Salisb 





spire is about 13 ‘inches to 


the south of the position ıt should occupy, and the 
columns: which carry ıts weight have bent 
inwards by the thrust of the vaulting of the aisles. 
Their maximum horizontal displacement is anly about 
4 inches, but the effect as seen from the west end of 
the nave is conspicuous. There is, so far as I know, 


no evidence as to whether the bending took place at 


the time of the completion of the spire, or later. 
of the same' kind happened at Wells, and 
the inverted arches in that cath were introduced 


as a safeguard. 

It is not uncommon to find that foundations have 
sunk locally as the load placed on them Increased, 
and that building on the sunk foundation; has been 
continued in a more or less true vertical direction, 
thus introducing a ‘kink’ in what should have been 
a straight line. The east end of the church in Smith 
Square, Westminster, is a good example of this, In 
St. Paul’s Cathedral also there is aae evidence of 
a local sinkage of foundation during co ction, but 
this cannot be seen from any o pomit of view. 

It would be worth while u obtain, for future refer- 


T a series of artificial-honzon photographs 
i © principal ank buildings both at ‘home and 
abroad, and th d_be particularly ing 


for eer uake and mining countries and also for 
ilt on pile foundations. 

oe niem it would be found that whera buildings 

have remained unchanged for a few years after 


completion they would remain unchanged for cen- 
turies, vided that the conditions of the ground 
about foundations were not interfered with as 


Tegards e and distribution of pressure, and 
that where subsidence occurs it 18 in these! directions 
that the cause should be looked for. 

A. MALLOCK. 


9 Baring Crescent, 
Exeter, January 16. 





Acidity of the Medium and Root Production 
in Coleus. 


In order to test the effect which the reaction of the 
medium has upon root-production by cuttings, experi- 
ments have been made during the summédrs of 192 
and 1925 with Coleus. It is the practice at the Rove 
Botanic Garden, Edinburgh, to root in, cocoa-nut 
fibre cuttings which edna, heat. It was found that 
preety Dua grea H 4°5-4°7, and was 
strongly ered, large additions of acid or 
being necessary to shift the pH appre ly. (The 
testing was done with the B.D.H Capillator, the 
brown colour of the water squeered from the fibre 
causing little trouble in the mane tube.) In view 
of this marked buffer action, it is not 








this natural fibre for ent, tho it is excellent 
in practice, being of a hght texture an a good 
amount of water without becoming den, An 
aaen medium, com bie to the na fibre in 


puymeel state, of which the reaction can bejcontrolled, 
yet to be found. Sand, cotton-wool,! and glass- 


wool, with water, and water alone were thed; only 
the last proved satisfactory ents were 
y made with aptr adj to the 

of hydro- 


ps he i pH by the addition of tfaces 
oric or sulphuric acids or of sodium carbonate, the 


normal pH of the water being about 7/3. While 
these results cannot be directly transferred |to the case 
a fibre, owing to the great differences;in oxygen 


ly, they are at least suggestive. 
cuttings were made at random from plants of 


1 
j 
. 
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a form of Coleus Blames. They were placed in large, 
carefully cleaned gas-jars, wi about. two inches of 
water. The water was ed as often as the m- 
“dicator showed a marked departure from the initial 
Ce least once in 24 hours. (AÑ the solutions 

6 more acid, owing to tory carbon 
dioxide: this was proved to be the chief source of 
acidity by the ease with which a-current of carbon 
dioxide-free air-restored the initial pH. The follow- 
ing indicators were used: thymol blue, phenol red, 
brom-phenol blue, di-cthyl red, methyl orange, brom- 
cresol green. At the dilitions - they were not 
toxic to the plant in seven days.) The cuttings were 
thus fully turgid, and'no time was lost through pre- 

imi flagging. <At the end of the iment 
(after seven or fourteen days) the roots of each batch 
were cut off, and roots and cu weighed tely 
after being dried to constant weight at'100° C. The 
weight of root ding to 1 gram of cutting: 
was taken for com n. 

It was found that rooting would only take place 
between ~H 4:0 and ~H 9⁄2. Below pH 4:0 the 
ends in contact with the water quickly e soft 
and died. Within these limits pH 7-0-7-2 was the 
most favourable for root production; and pH 4:5 
was more favourable than pH 9-2. The results 
one experiment were : 

pH 4:5: 1 gm. cutting corresponds to 0-05540 gm. root. 

pH 7-2" 1 si rh 7 008138, 

HH 92: 1 » ” » 004318 ,„ 
Even without wei , the batch at about pH 7-0 
was easily seen to be ahead : the roots appeared from 
one to aie days earlier and were usually longer 
than the others. 

The condition of the carbohydrate reserves had a 
marked influence on the rooting. Two lots of the 
same form of Coleus were used, one ing in foll 
light and the other in a shaded house. e first 
had brightly coloured leaves and short red internodes, 
and the reserves were largely starch, with traces of 
reducing sugars. The second A n had and 
paler leaves, and longer internodes with no colour, 
and the chief reserve was reducing sugar. The 
‘ starch’ plants uced more roots and produced 
them more quickly than the ‘sugar’ plants, r - 
less of the reaction of the medium. In all cases there 
was a basipetal concentration of reserves in the cutting 
after a few days. p 

The pH values of the tissues of the stem were 
examined by placing thick sectiéns of fresh material 
first washed ın neutral water) in dilute solutions of 

i-ethyl red, methyl red, brom-cresol green, brom- 
cræol purple. They were fonnd to be as follows: 
pith 5:2, xylem 4'4, cambium 5'8-6-0, phloem par- 
enchyma, 5-8-6-2; cortex 5-2. i 

In fibre the cut end of the stem shows an intense 
reaction with Sudan II., indicating that the cut cells 
are blocked with fa substances, and a basal 
meristem forms callus to a depth of three or four 
cells. In water the cut end stains only slightly or 
not IEN with Sudan ITI., and callus formation is 
inhibited, but in spite of this roo on freely. 

These results mdicate that ihe Ho ania of 
air is one of the most favourable aspects of the fibre, 
and suggest that (for this plant at least), given equal 
supplies of a a ee 
neutrality would be preferable. 

These experiments are being continued on quantita- 


tive lines, in the hope of Se more exactly 
the optimum reaction of the medium for this plant, 
7 E 


. PELI SMITH 
Labora of Plant Physiology, 
Ro Botanic Garden, 
Edinburgh. 
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Genes and Linkage Groups in “Genetica. 


In making a final reply to Prof. Huxley on the 
subject of linkage and genes, I should like to sa 
that I resent very strongly his accusation that 
refuse to to the point which he has raised. I 
may remind £ H that he began the discus- 
sion by attacking my review in‘NaTuRE of Haecker’s 
“ Pluripotenz ” ; that he asked me for my views on 
the nature of linkage groups and unit-factors; and 
that when I answered him as briefly and clearly as 
possible, he replied by giving a lengthy exposition 
of the well-known ‘results’ of the Morgan school 
of Mendelians. : 

Prof. Huxley knows perfectly well that I could not 
deal with such an exposition without i 
critically the evidence on which the ‘ratios’ were 
based, the value of the mathematical formule, and 
above all, the criteria for discriminating unit-factors, 
and that to accomplish all these would be 
altogether im ible within the ambit of a letter to 
NATURE. I could do was to indicate my general 
scepticism as to the value and soundness of Morgan’s 
methods and to attempt to Prs my reasons for 

ing the whole method of ‘ factorial is ’ 
as a futile way of attempting to solve the problems 
of heredity and mutation. Of course, I never denied 
that segregation of paternal and maternal characters 
occurs when a ‘mutant’ is crossed with the type, 
and in the “glad confident morning” of Mendelism 
twenty years ago, it a as if it would be an 
easy to anal segregation into ‘ factors.’ 
The attempts at this analysis, continued during the 
resent somewhat overclouded afternoon of the theory, 
fave led to such absurd and impossible results that 
have induced many besides myself to the 
whole analysis as radically unsound ın principle. 

By a ra ae comcidence I have just received 
from Prof. Woltereck a of a paper which 
he has written on the gene for the ‘ eyeless ° mutation 
in Drosophila (Zur neuen Genetik: Einiges fiber 
die Augenmutanten von Drosophila und besonders 
fiber die Mutaton “ eyeless,” Dre Erde, vol. 3, Heft 
9, 1925). In this paper Prof. Woltereck examines 
all the work that been done on this so-called 
gene. He pomts out what enormous individual 
variations are classed together under the head of 
the single ‘ unit-factor’; he states that to endeavour 
to account for these variations by introducing addı- 
tional unit-factors only obscures the question by 
bringing in further ‘ unknowns’ into the problem ; 
and he concludes by observing that the only satıs- 

way of dealing with the problem is a physio- 
logical one, which he enunciates in e almost 
identical with my own. He says that there is a 
normal e of developmen energy in every 
animal which expresses itself in the typical develop- 
ment of every organ (thus the ommatidia of the 
Drosophila eye increase to a certain number and 
then stop) ; “That in the eyeless mutants this energy 
encounters an increased amount of resistance varying 
in amount from individual to individual, due to the 
condition of the ‘internal environment.’ I should 
have preferred to say that the developmental energy 
had suffered different degrees of weakening, but that 
is a minor point. ; 

As Prof. Huxley still seems to be in doubt as to 
my meaning, let me state again that I regard a 
linkage group as caused by a definite form of con- 
stitutional weakness, or as I should term it germ- 
weakness, the linked genes being “outward and 
visible signs” of this weakness. A good example of 
a definite type of germ-weakness is afforded by 
amniotic pressure in the developing vertebrate. This, 
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differing from case to case in its intensity, duration’ 
and period of onset, can manifest itselt in the most 
varied groups of ‘factors’ showing different degrees 
of ‘ e. Prof. Huxley says that he does not 
know what I mean by calling a unit-factor a ‘ change.’ 
‘A unit-factor can only be defined and has always 
been defined by tts deviation from the typa: that is 
what I meant by calling it a change. : 
Prof. Huxley refers to the attempts of Stresemann 
to account for specific differences birds on 
the basis of supposititious mendelising mutations. 
Stregemanun is‘not the only Mendelian who has 
attempted this futile task: no good systematist 
known to me will have anything to say to it, and if 
readers of NaTorE wish to convince themselves of 
the utter bankruptcy of all such efforts, I recommend 
them to read the latest and most elaborate of them 
by Goldschmidt (“ Untersuchungen zur Genetik der 













eographischen Variation,” Arch. f. mikr. Anai. u. 
Eao Mech. vol. 10r, 1924), ın which he deals with 
the geographical races of ja dispar. After: 


trying ın vain to atcount for his results by assuming ' 
(pace Prof. Huxley) Mendelian factors, he is driven | 
back to the assumption of maternal and paternal (I) , 
cytoplasmic influences, and even then does not arrive. 
at a sati solution. He thinks it could perhaps 
be done by assuming ‘ modifying factors’ Mrans 

tent), but deems such a ure beneath his, 


ty. Really, when . Huxley says that 
Mendelian factors are not ‘ assumed’ one doubts if 
he realises the meaning of words. ' 


The central fact of biology 18 adaptation: its. 
central problem is the origin of this adaptation, and 
until Prof. Huxley recognises this he will continue, 
to flounder in a qu of i ‘ factors,’ - 
the number of which will require conti augmenta- i 

7 tion, as Nature exhilnts herself more and more un- 
ing to be’comprised within the narrow formule’ 

of the geneticists Really, the top-heavy structure: 
already evolved in the imagination of these gentle- ; 
men reminds us of nothing so much as the Piglemate. 
conception of the heavens “ with cycle and epicycle: 
sebbled o'er,” which preceded the views of Kepler' 
and Galileo. E. W. MacBripg. ` 

Imperial College of Science and Technology, 

South Kensington, London, S.W.7. 





of my letter publshed ın NATURE of 
pn 16, p. 86, was to support, by an example, 

f. MacBride’s view that mutations that appear 
together have some common developmental cause. 
From Prof. Huxley’s letter ıt seems that the term 
‘linkage-group’ is to be used only if this cause be 
unknown, when the hypothess that the characters 
are associated because their factors are in the same- 


- chromosome 18 leas easily disproved. 
C. TATE REGAN. 


THE p 





The Palsolithic Drawing of a Horse from 
Sherborne, Dorset. 


In Nature of February 13, p. 233, Mr. C. J. 
Bayzand describes how his leg was pulled by certain 
boys of Sherborne School (for whose condict, on their 

alf, I wish to apologise to him) with respect.to the 
finding of this inscri bone. 

As I probably know moet about the circumstances 
of the find, I may .be allowed to state the facts. 

In, if I remember rightly, September 1911, among 
the new boys who visited the school museum for the 
first tume were A. Cortesi and P. C. Grove, who asked 
where they could obtain fossils like those in the 
museum. Laree Uon Eo On ey ee 

-as it was bemg worked, they could find ammonites, 
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etc. In this quarry, on a heap of broken shine: which - 
the workmen told me had come from the opening to 
an adjacent fissure, shill visible, where the| rock was 
much broken, Cortesi, ın the presence of Grove (who 





-died in the War), picked up, among other] things, a 


Lies 
t back he 
it to his 

od 


bone, which he handed to the latter, asking 
fosail. .Grove said “ No”; but in giving 
noticed a drawing upon it. So Corteai too. 
boarding-house, where in the Mage Sida 
and thought little of; but when abort 
to throw it into the fire he was stopped by| Jefferson 
ihe A boy woe ad Dan a in the school), às 
stated by him in a recent le to the h ter, 
which I am permitted to send for pubhcation. The 





bone was accordingly brought to me for inspection, 
and afterwards given to the school museum by 
Cortes. 

That two new boys should have made such a dis- 


covery was, as any public school boy will erstand, 
not looked upon ae, many of the older 
boys, and very soon sides been pao Acs and 


against, and as`“ fama viret eundo,” the la party 
soon changed the locality of the-find to a town refuse 
heap, and would-be recruits were shown how Corteai 


must have drawn it, thofigh this was not very|effective, 
for he could not draw “ for nuts,” as boys) say, and 
the Town Council of Sherborne burned their refuse 
and do not allow mhabitants to keep horse! bones on 
their pana tll they are as brittle as this pne. 
Eighteen months later the quarrymen broke into 
a narrow cave forming the lower `of the same 
fissure, and it was then evident t the| heap on 
which the bone was found was composed of the debris 
from the quarrying away, some years before, of the 
entrance to this cave, which pointing south;west was 
situated near the summut of a short 
now dry from the working back of so 
Somerset streams i the low land 
Sherborne and Glastonbury and the Mendips, and in 
which, lower down, we have discovered rémains of 
the mammoth and woolly rhinoceros. 
Cortes: was always very jealous for his find to be: 
attnbuted to himself alone, so it is improbable that 
any one else at Sherborne drew it, and he|certainly 
could not himself. As a hoax on a master, 4 new boy 
in a public school, with all his troubles before him and 
without for some years any privacy, would scarcely 
think of hoaxing masters he knew nothing ut, m 
fact, Cortesi’s letter to the headmaster of 
an of that kind. 
- I have done my best to unravel the mystery of its 
production, if it 1s a ‘fake,’ and I have come to the 





conclusiqn, which I hope Prof. Sollas will t, that 
it was not manufactured at Sherborne Schi Like 
Mr. Ba d, I always felt its similarity Sit W. 
awkins’ Creswell rn, 3 en must raise 
doubts; but since I, asin duty bound, submitted it to 
theinspection of the members of the Geological Socety, 
my doubts have been somewhat allayed I have 
laced my trust and confidence in them, that 
am not in & position to be able to express dn opinion 
myself May I therefore, ın conclusion, dsk some 

member of t learned society to explain how the 
t over this difficulty of similarity to thej Creswell 

Crag inscribed bone ? : R. ELLIOT STEEL 
S ridge, Dorset, 
February 18. . A ~ 
Copy of Part of the Letter of Mr. E. A. Ross Yefferson. 
17 Kensington Palace ons, 
` De Vere Gardens, W$, 
i 12.2.26. 
Drar HrADMAstER—Perhaps I may bej able to 
throw some Hght on the “ Palæolithic Bone.” | Cortei 
K2 
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showed it tome when he was about to throw it in the 
day-room fire, and I told him not to be such an Ass ; 
as I. been reading about the Palolithic Period, 
and sáw at once that the bone was a real find. 

I told him to show it to Bob Steel, which he did; 
and for that reason 1t is in the museum to-day. 


The idea of the bone not being ‘genuine was a 
‘rumour started by that arch-humounst, Mr. X.— 
Yours sincerely, E. A. Ross JEFFERSON. 





A Single Electrode Arc. 


Tue accompanying photographs (Fig. 
a somewhat extraordinary manifestation—a age 
electrode arc. The discharge ıs produced b © 
ee of alternating voltage of the andar of 
5 


. at frequencies higher than about 10,000,000 


1) represent 





(a) Copper 





(b) Molybdenum , 


FIG 1. 


cycles to an electrode consisting of a short length of 


wire: It may oocur spontaneously if the wire 18 

sufficiently thin (or millimetre), with a thicker 

electrode it must be started by touching the end of the 

wire with a glass rod, which is then withdrawn. The 

o has the appearance of a flame or arc having 

‘one or more tongues up to 15 centimetres long and is 
-coloured faintly “by the electrode material. 
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- these fish after theur disa 


If the arc is drawn from the end of the wire it forms 
a globule of molten metal from which it burns until 
the tem ture of adjacent porhons of the wire 
and/or the diameter of the globule indicate that it 
should move elsewhere This movement has just 
taken place in the photograph (Fig 1 (a), 
alectreds) ın which the molten alobale a be ee. 
In general the movement of the flame is controlled 
by the melting of the wire. Under the conditions of 
the iment the arc consumed about half a 
kilowatt. ° 

Presumably the production of the arc depends on 
the frequency being so high that ions of one sign are 
not wholly collected by the electrode during one 


half , and that de-1onisation is small during the 
period when the potential js changing sign. 
> N. RYLAND Davis. 
C. R. Burca. 
Research Laboratories, 
Mo litan-Vickers Electrical Company, Ltd., 


tafford Park, Manchester, January 23. 


g , F 
The Herrings of tbe Eastern Part of the 
- English Channel. ; 


Durg the great East an herri fish 
which takes place during Oa Noveauber ad 
part of December, almost all of the fish taken are 
either spawning or are in the condition which just 
precedes spawning. . : 

It has been shown that the main areas in which 
ogee are deposited are near Smith’s Knoll L.V., near 

e Gabbard L.V., and also in the neighbourhood of 
the Sandetis L.V, and, with the exception of the 
latter place, that the spawning fish are in the minority. 
This must mean, then, that there 1s some other area 
ın which spawning takes place. 

In 1923 and 1924 an attempt was made to locate 
ce from the Southern 
Bight in December. exmings were obtained from 
Bnghton ın the winter of 1923-4, and from Swanage 
in 1924—5, but, on examination, rt was shown that they 
were of a very different type from those of the 
southern North Sea. These fish, according to the 
maturity observations, belonged to a shoal which 

wed in December-January, but the nature of 

eir annual growth as shown by ther scales l adip 
without doubt that they were not fish which had 
ted from the North Sea. 

the recently published by the Misy of 
Aaen Tad Fees, I have pointed out t 
there are two ups of herri in the southern 
North Sea, and these are clasmfied according to their 
first year’s growth as calculated from the first winter 
rng on their scales. One group was found to be 
approximately 8 cm. at the end of its first year, and 

ə second 10 cm. Thuis difference is probably due 
mainly to the difference m the time of year in which 

were spawned. 

e fish a ak Caan O T 
found to be a ximately 12 cm. at the end of their 
first year, and, ge eis were larger than those of 
the North Sea. e fact that these fish were found 
in two successive years along the southern English 
coast made it appar at first very doubtful that the 
remainder of the Anglian herrings migrated into 
the Channel to complete the spawning. It was known 
that there was a ery along the French coast d 
December and January, and also that after this 
it was posaible with suitable gear to obtain 
herrings in the neighbourhood of Cap d’Antifer; so 


“with this formation an investigation was carried 


t 
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out at Boulogne in, Janu this year, with the view of 

establishing the identity of these herrings. : 
Below I give an outline of the results obtained. 

‘ Fish which were actually spawning, and also some 

which were newly spent, were obtained, and an 

examination of their scales was made. Here 1s the 

age composition of one of the samples of spawning 


Age (years). . 3 4 5 6 7 8 g 10 

No . . . . 2064 1732 8 — — 3. Total 144 
There are, ıt will be seen, two main groups, the four- 
year-olds and the eix-year-olds. From the scales of 
the ‘4’ group I have calculated the length of the 
fish to the end of each year of their life, and the 
averages of l}, /,, /, are found to be 8-55, 16-42, and 
20°88 cm. respectively, which, according to the work 
already published, them as southern North 
Sea herrings. 

The peak at ‘6’ is of different composition. Here; 
without calculation, it 1s ble to detect two 
different lands of growth in the scales—the large 
Channel type of 4, and the smaller southern North 

' Sea type—so it 18 safe to say that while North See fish 
are found spawning alo e French coast in winter, 
there are also Channel fish ın the shoal which are 
spawning at the same time. 


Fisheries Laboratory, 
Lowestoft, 
February 2. 


wW. C. HODGSON. 





Domestic Heating. 


I FULLY agree with Mr. Gheury de Bray in the letter 
on this subject in NATURE of February 6: fires 
im a house are immeasurably preferable to electric or 

For some time past I have studied not only the 
microscopic structure of coal, but also its vital era 
and I am absolutely convinced, and desire clearly 
to enunciate, that it is sociologically most important 
as well as scientifically interesting that the valuable 
vital effects of a glowing coal fire should be realised. 
A’ glowing coal fire gives out something subtle, yet 
intensely ‘nourishing’ to the system, ‘ nounshing’ 
m a way that vitamins and ultra-violet rays are 
“nourshing.’” Whatever this stimulating influence 
may be, it 1s either absent or weak in radiation 
from anthracite stoves or gas and electric fires. Hence, 
for health, a brightly glowing coal fire should be 
-preeent ın every nursery, and in the chief living-room 


in ev house. 

‘Further than this, the curative powers of such a 
fire are great. An Jlustration may emphasise this. 
After a very severe illness, when I had been at death’s 
door, and still suffered with a high temperature and 
intense weakness, I inmsted, to the hormfied amaze- 
ment of the hospital nursing sisters in charge of me, 
on being lifted eo E protected by screens 
from draughts, lying naked before a specially prepared 
brightly glowing coal fire for half an bour. Bo rapid 
were the beneficial effects, that in fifteen or twenty 
minutes even the nurse in charge recognised them as 
indicated by the steadying and rate of the pulse, the 
temperature, and a marked improvement in the feel 
and ap ce of the skin, to say nothing of the 
sense of returning health and increased vitality to 
which the patient alone could testify. The regular 
use of the coal fire ın this way greatly contributed 
to my rapid recovery and returned vitahty. When 
_overtired or threatened with a cold in the head, when- 
_ over ible, I nse the same measure, always with 

beneficial results. This is not due simply to the 
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airing of the skin (most valuable also in ity way), as 
the effect does not result from stripping in.a room 
equally warmed by plated hot pipes and electricity. 
At t, when 80 man mes are being built 
fegardiew Gf tha valas of the coal fie, or wiih Uk. 
propeny constructed coal fires, it is impo t that 
e plain common-sense man and woman should not 











allow their common sense to be crushed out of them 
by pseudo-science which professes that ithe sub- 
stitutes offered by gas or electricity equally 
effective. The question of fires seems me gt 
present to be parallel to that of the ‘ dcientific’ 
provision of substitutes like margarine for butter 
some years ago, when farm women and ta were 
D ee eee ee tter to 
margarine, and have since been proved by profounder 


scientists to be quite right, butter containing] vitamins 


absent in margarine. 
What the ‘ nouri 


ing’ substance in a paghy 
owing coal fire 13, I do not yet know, but at be 
ound outsome day. There are many y 
in and subtle points about the composition 
of coal which are not yet fully investiga For 
example, the vitrain bands in an panera | banded 
bituminous house coal affect a photographic plate in 
the dark so as to imprint themselves as a clear image 
upon it (see Stopes, Phil. Trans. Roy. Soc., 1919, 


P- 470). f 
Our race 1s being weakened by innumerable inter- 
ferences with our natural ph iological procèsses, and 
therefore, ın the interests of the race, of T health 
and happiness of the individual, as well in the 
Tame of science, may I emphasise the |immense 
importance of not flouting the natural instinct of 
the British people to use bright coal fires. 
Mar C. 





; TOPES. 
Givons Grove, 
Leatherhead, Surrey, 

February 15. ` 


7 i 
Conservation of Momentum and the Doppler 
Principle. 


Since on the relativity theory mass energy 
are related by the equation Mcì= W, the| different 
energy states of an atom may be thought of as being 


different mass states of the atom. For ple, on 
the quantum theory when an atom changes from an 
energy state W, to an en state We a quantum 
h» is radiated such that =W,- W., (W, being 

may be 


supposed ter than W,), and hence Ay 
aaa o bo prodaced D a loss of in the 
atom as a whole. We therefore solade an 
atom to have a mas M, before the e ion of .a 
quantum Ar and a mass M, after tho p 





of these masses consists of the rest of 
the various of the atom together with the 
mass due to the kinetic and ntal energies of 
the various parts. Further,, although of the 


atom’may be moving relatively to 
shall suppose that M, and M, are the rest of 
the atom as a whole ın the two states. 

Let us now consider the case where anjatom of 
Test mass M, 1s travelling in the direction 0 with 


pied pee Na at cine Gg LA E a 
certain instant of time the mass n es to 
mass M, and a quantum k» 1s emutted o OX 
direction, the atom of rest mass M, moving 


with a velocity §,c in the direction ¢. The {principle 
of conservation of energy requires 


Ape fe | 0 
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while the principle of conservation of momentum | spots. There is httle doubt that a careful and pro- 
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teq . 
E Mpe 003 8 hr | Myc cos ¢ : 
Vipi et yim A 
and 
M,8,csind M,A,csing | 
BA ona (3) 
Solving for Ay we find $ a 
hMi MAA VIB o 
° 2M, I — fy cos 0 


Now, if §,c, the velocity of the atom before the 
emission of the quantum, is zero, then the quantum 
emitted is hy,, where 


he, = (M,*-M,%)c¥/2M,, ~. (5) 
‘80 that equation (4) may be written 
» =P; 1 — p,’ I (I -Pp c08 0). . (6) 
If £, is small, then wnting f, =v]c we have 
7=r,xcj{c-vc80), . . . (7) 


the formula for the Doppler ciple. It seems 
therefore that the Doppler principle may be deduced 
without recourse to a wave theory. 

If 8,=0, we may solve for the velocity of recoil 
Bet and find 


Bo=c(M,* SIMRE ; 
=2M,hy,|(M,*+ Mc. (8) 
For light of about 4000 A.U. emitted by the’ hydrogen 
atom: 
f.c = 100 cm./sec., while (M, - M,)=5 x 10°" gm. 
G, E. M. JåuNcEY. 
Washington University, 
St. Lous, U.S.A., 
January 22. 





An Australian Fossil Jelly-fish. 


nee ee recently a remarkable discovery of a fossil 

jelly-fish has been made in the fine-grained blue mud- 
stone of the lower part of the Silunan at Brunswick, 
Victoria. It was in the same locality, but at a higher 
horizon, that another unique discovery was made 
about twenty-four years ago, of an éxquisitely pre- 
served crinoid, Hehcocrimus plumosus, of which the 
entire organism was found, including the coiled distal 
end of the column. 

The present fossil occurrence is unique for Australia, 
so far as I am aware, and the only o related form 
ig a pe D. peltatum) and described 
by James Hall in 1847, from the Hudson River Series, 
below Troy, New York. 

It is especially noteworthy that our basal Mel- 
bournian stage of the Siluman comes, in pomt of 

. geological time, immediately after the American 
sediments, so that these two widely ted occur- 
Tee practically agree both in sor pbplopieal affinity 
and in age. 

The Victorian Silurian jelly-fish 1s shown in strong 
relief on the two halves of a slab. The umbrella 
is radiately ribbed and concentrically frilled. The 
genital pockets are distinct and there is a zone of 
eae er Sones short tentacles more or less clearly 
marked 


Notwithstanding the paucity of definitely preserved 
skeletgns of+invertebrates, such as mollusca and 
arthropods, in the Victorian mudstone, very much 
original structure has been retained in fossils that 
would not, in the ordinary way, be regarded as good 
museum gnas From similar fine- ed mud- 
stones ın Victoria, the soft gill-plumes of the ula- 
like ,Trachyderma have RESA H heen described, in 
which even the eyes are still visible as carbomsed 
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longed pearel amongst these supposed unfossiliferous 
mu nes would result in many thrilling discoveries, 
and it is fortunate that the above fossil fell into the 
hands of so careful a collector as its discoverer, 
Mr. R. Evans. FREDX. CHAPMAN. 
National Museum, Melbourne, 
January 12. 
Measurement of Radiation Intensities by 
Photographic Methods. 


Dr. Houstown, referring in NATURE of January 30,, 
p. 159, to Dr. Toy’s note on the above, deprecatea 
the use of ‘ neu * absorbing screens, and re- 
commends that the intensity of a beam of radiation 
be reduced by mcreasing the distance between source 
and screen and appl the inversesquare law, In 
view of the simp. aty cf action and ease of calibra- 
tion’ of neutral screens or wedges, ıt 18 surprising that 
at this stage in the development of photometry, a 


method ing so many disadvantages as t 
eaggerind by Dr. Houstoun should be seriously con- 
sidered. If large variations in the intensity of radid-. 


‘tion ape required, say of the order of zooo to 1, any 
instrument depending on the direct application of the 
inverse-square law’ must hecessarily be extremely 
cumbrous. Further, the effect of reflected radiation 
from adjacent surfaces ıs difficult-to eliminate, and 
the neceasary correction for the absorption of the 
ee ee detracts from the apparent sim- 
P 


liaty of the method. : x 
_ The‘ neutral’ wedge, on the other hand, vides 
an accurate and compact means of al g the 


radiation intensity throughout a very wide range. 
Wedges can be obtained which are practically neutral 


over a large portion of the visible Even 
if the absorption varies with wave-length, as it does, 
for example, in the ultra-violet, the wedge 18 easily 


calibrated ın its actual position m the apparatus, so 
that 1ts lack of neutrality is not really detrimental to 
its use. Again, the wedge produces a continuous 
change of intensity, whereas any method depending 
upon the inverse-square law can m ce only 

the intensity by finite amounts. Optical 
wedges have been used here in many different types 
of researches and have proved both convenient and 


accurate. 1. O. GRIFFITH. 
Clarendon Laboratory, 
Oxford. 





What is a Beam of Light? 


ProF. GLBERT Lewis's views (NATURE, February 
I3, p. 236) stretch far, but will he, or any one dise, 
at the first stage ? 
any group of incandescent atoms must be at 
every variety of phase of distance, why does any 
beam of light behave as if it all started from an 
identic single phase? How can interference ap 
1f two streams of waves moving at every p 
interact? - There cannot be pearance of space a 
a wave-length apart, as wave-lengths are varied, an 
mcandescence 18 the same in all directions. 

Another difficulty ; ın a bundle of waves vibrating 
in all azimuths, how does polarisation te the 
whole light into two parts vibrating at right angles ? 
A selective action might only transmit waves aA 
in the same plane, but po ing & td take 

igbt up to 45° from ıts plane. eey pan 
vibration, or quantum, or corpuscle spht into two 
components > 

To the outer layman it looks as if the cleari 
of these fundamental questions would be a 
preliminary to further theories. FAR: 
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The Species Problem and Evolution. 
By O. W. Ricoarps and G. C. ROBSON. 


; I. 
"TER object of these articles is to describe and 
discuss some of the chief attributes of closely 
allied species in so far as they may cast some light on 
the process of evolution. The method by which the 
latter has been brought about is still a matter for 
discussion, and one of the chief lines of inquiry to 
which great importance is attached to-day is the 
intensive study of the early stages of specific divergence. 
Darwin and the biologists of last century did not, 
of course, neglect this question ; but within the last 
twenty-five years much has been discovered con 
animal ecology, genetics, and the intensive study of 
distribution, so that a review of the evolutionary 
ition from these points of view may be of service. 
The problem will be here discussed principally from the 
zoological point of view; but some attempt will be 
made to indicate to what extent the method of evolu- 
tion in plants is likely to differ from that in animals. 

In the course of this discussion it will be seen 
that no absolute criterion of species can be given. 
Such distinctions have been sought in structural 

, differences or~in some of sterility. With 
regard to the latter criterion, sterility between many 
forms is well known, but it is uncertain whether there 
is a special type which can be called specific. Structural 
discontinuity has been supposed to be a criterion 
of species ; but the number of characters in which such 
discontinuity may occur and the degree of discontinuity 
itself are variable. 

In any genus, when the taxonomically described 
species are compared one with another, it is found that 
the latter differ in a variable number of structural, 
characters and that no fixed amount can be proposed 
by which they must differ in order to be éalled species 
rather than varieties. Structural discontinuity between 
such species is sometimes very evident within the limits 
of a single area; but it frequently becomes much less 
marked when a complete range of such forms is in- 
vestigated. In the majority of cases specific distinction 
is based on the examination of a few characters only 
which are selected for convenience, and, as a result, 

- the actual amount of difference between species is often 
doubtful in a particular case. However, in spite of 
the lack of an absolute criterion, the majority of forms 

ised ‘ as species by taxonomists represent within 
broad limits a certain grade of divergence in struc- 
ture and habit, and are frequently sterile, when 


Some paleontdlogists have shown that certain forms 
occurring in successive strata are continuously con- 
nected by ‘intermediates,’ and have thought that the 
species concept, as it is employed by zoologists, is 
inapplicable to series of forms D which only the lineage 
of smgle characters can be traced. In the first case 
our knowledge of the relationship of different specimens 
must be confused by the effects of the environmental 
conditions which they have experienced; while the 
second phenomenon has not been shown to be widely 
spread, and in many groups species may remain well 
defined over long periods of time. 
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SPECIFIC CHARACTERS. 


Specific differentiation may show itself ih several 
ways, namely,,in (1) structure, (2) physiological activities, 
(3) reproduction, (4) habitat-preference, (5) |food, 6 

of behaviour. When es | differ in 
habits or structure it is probable t they differ 


“physiologically as well, though it is difficult to show a 


correlation between such differences and any particular. 
physiological process. The result is, therefore, that 
im practice species are distinguished by differences in 
their habits and structure because it is not yet possible 
to do so by reference to their more fundamental 
properties. The term physiological baan is here 
used in the narrow sense of difference in m lism. 
i. STRUCTURE. — Constant structural erences 
between species occur in all organisms from h simplest 
to the most complex with the exception of the; Bacteria, 
in which, according to the present view, the physiological 
differences are those which can be best employed for the 
recognition of species. In the Spirochaeta structural 
and physiological characters seem to be of equal import- 
ance. A comparison between the species or races of 
Bacteria and those of higher cee is of doubtful 
value because of the more rapid multiplication of the 
former. In the higher plants, structural characters 
may show a remarkable amount of plasticity ; among 
animals, some, such as the corals and carole genera 
of other groups, are equally plastic. Not enough is yet 
known to enable us to say whether the degree of 
plasticity is a real difference between als and 
plants. If such a difference exists it is mort likely to 
occur between motile and sessile organisms. 
When closely allied species in various phyla are 
examined, it seems to result on the wholé that no 
particular organ or system is especially differentiated. 
The differences that occur usually consist) of slight 
divergencies in size, proportion, and colour and in the 
number of individual parts, such as the cusps of teeth 
or ‘ornamental’ bosses and lines on shells. On the 
other hand, in certain groups there is no doubt that 








secondary sexual characters stand out as affected ; 
though in some these are ‘scarcely differenti at all, 
for example in the Polychaeta, the Lam ibranchia, 


and some Prosobranchiate gastropods. i 
Qf those forms which show such differences, some 
exhibit them in the organs connected with copulation, 


for example many of the Platyhelmia, a e pro- 
portion of the Arthropoda, Pulmonate pods, and 
many groups of mammals; while in b other 


secondary sexual characters are affected. | No other 


generalisation as to the structural rs which 
closely allied forms can be made; but the 
following points are worthy of attention. Species often 


differ in the frequency with which certain TS 
occur together; thus the common limpet. (Patella 
vulgata) differs from the “ flither ” or low-water limpet 
(Patella athletica), with which it has many features in 
common, in that it possesses more frequently a broad 
shell and a grey foot, while the flither usually has a 
narrow shell and an orange-yellow foot, ae allied 


t 
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forms differ in total body size, though if their sizes were 
plotted graphically the frequency curves would overlap 
considerdbly. . 

It has been pointed out frequently that allied species 
tend to throw parallel variations ; but it is equally true 
that one of two closely allied forms may be distin- 
guia by its ability to throw some particular variant, 
or example, the fly Dornsphora abdoimnalıś always has 
two antero-dorsal bristles on the hind tibia, ‘while D. 
florea may have two or three (Lundbeck, 1922). 
Firthermore, species may be polymorphic in one part 
of their e and not in another, so that their races 
a in the ability to produce certain variants. 

lour differences between species are often held to 
be of great importance, but many cases are known in 
which such differences do not obtain, and it is uncertain 
whether colour is markedly affected at the onset of 
divergence. Some colour differences, for example 
melanism, constitute special problems which cannot 
readily be explained. Pe 

2. PHYSIOLOGICAL Dirrerences.—Differences be- 
tween species of the same genus have been reported in 
many activities and properties which we*define as 
physiological and biochemical ; for example, in actual 
metabolic processes and their products (including 
special secretions such as venoms), in the fertilisation 
reaction, and in the behaviour of grafts. In a wide 
sense physiological distinction is ultimately implied in 
all differences of structure and habit. If we consider 
measurable differences in metabolism only, it is very 
difficult to say whether a physiological differentiation 

el to that of structure is at all universal. The 
study of such processes is usually limited to different 
genera, and the differences between species are not 
often considered. Furthermore, when species of the 
same genus are examined, no allowance is made for 
individual idiosyncrasy, sexual and seasonal difference, 
and other factors important from the taxonomic point 
of view. There remains, however, some evidence 
which ‘suggests that taxonomic species may be as 
clearly differentiated in their metabolic activities and 
products as in their structure; for example, in carbon 
dioxide output, certain properties of hæmoglobin, 
amount of blood-sugar, starches of plants, and the 
precipitin reaction of vertebrate blood. The data on 
most of. these points, however, require investigation 
from the taxonomic point of view, and there is further- 
more a real need for the study of the physiological 
differentia of closely, allied species. 

3. Repropuction.—The phenomena to be con- 
sidered here include (a) breeding season, (6) mating 
habits, (c) coitus, (d) sterility, and may be considered 
in two ways, first as criteria of species and secondly 
as means of isolation. The latter will be more fully 
considered in a later section. 

(a) Breeding Season.—In those parts of the world where 
there is marked seasonal change in physical conditions, 
the breeding period of animals and plants is more or legs 
determined by such change, but within the somewhat 
wide limits of the general breeding period allied species 
may breed at different times. These differences may 
be absolute so that such forms cannot interbreed, or 
the two breeding seasons may have a larger or smaller 
amount of overlap. Some species, however, breed 
throughout the year even in temperate Tegions, while 
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some allied forms breed at the same time of the year. 
We do not think there is at present enough evidence 
to determine whether differences in the breeding season 
are frequent in closely allied species. 

(b) Mating Habits ——There are two main divisions of 
this subject—differences in mating-place and differences 
in mating-behaviour. Neither of these exist in many 
animals (s.g. sessile forms), and in others there is no 
definite mating-place as distinct ftom the general 
habitat. 

Mating-Place.—In many cases physical conditions, 
such as a and temperature, control mating to a 
considerable extent, and it is quite possible that allied 


„species may be isolated by definite die Leste Very 


little exact evidence, however, is a ble on this point. 
Many species choose particular mating-places which 
may or may not coincide with the nesting site. Thus 
Kemp (1915) records that while in Palemon malcolmst 
the male probably fertilises the female in fresh water 
outside the Chilka lake, in P. rudis the male accompanies 
the female into the lake. Both these species perform 
their migration when the lake is full of fresh water, 
while a third species, P. lamarret, migrates into it in 
the brackish season. Comparable cases occur in fishes 
and birds. When the choice of mating-place involves 
migration the latter may take place from one particular 
area to another, so that allied forms are separated . 

hout the year; or it may take place from an area 
in which many species live together to a special area. 
In icular cases this choice of breeding-area may lead 
to isolation ; though how often this ts is uncertain. 

Mating-Behaviour——The ‘complex behaviour that 
often occurs in this connexion may be divided into 
(z) expressions of excitement, (2) incitement and 

estion, and (3) various types of preliminary mani- 
pulation of the female. The second may include either 
specially developed ceremonies, for example the display 
by spiders of a special coloured patch, or the abortive 
use of behaviour.included in (3); for example, in many 
insects the male will jump on the female’s back long 
before ceitus. Instances of specific differentiation may 
be found in all these types, but it is possible that it may 
be more marked in the second. When differences occur 
they are often as diagnostic as structural characters. 

(c) Copulation. —The mechanics of coitus involve a 
complicated adjustment of the musculature and skeletal 
parts. Differentiation of the latter may be very fre- 
quent in intromittent and receptor organs and in parts 
developed for clasping. Connected perhaps with 
structural differences are differences in posture and the 
duration of coitus. 

(d) Sterilsty.—The sterility which occurs when two 
species are crossed has often been supposed to be a 
special characteristic of such crosses. The incidence 
of sterility is, however, capricious, and no absolute 
correlation between it and structural divergence can 
be shown. There is, therefore, a danger of arguing in 
a circle as to the relationship of species, according as 
one or the other criterion is used. At present it is only 
the structural criterion which can be, employed satis- 
factorily ; for by this method the degree of sterility 
and other phenomena difficult of interpretation can be 
referred to a standard more easily fixed. : 

The capricious incidence of sterility was known to 
such an early worker as Kolfeuter, and was further 
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emphasised by Darwin and later workers. While 
sterility is well substantiated among species-crosses-in 
general, the evidence is at present insufficient to decide 
whether closely allied forms are usually sterile. 
forms (for example, species of Drosophila and Poeci- 
lopsis), which must be regarded as very closely allied, 
show a high degree of sterility when crossed. On the 
ather hand, fertility of ing degree may occur 
between structurally distinct forms which have even 


ae laced in different genera, e.g. the mallard and 
(Philipps 1915); Xiphophorus strigatus and 
Piatypoeali ius maculatus (Gerscheler 1914). In the 


Teleost crosses made by Newman (1916) one effected 
between differegt orders was as successful as that 
between species of the same genus. , Thus it is evident 

_ that sterility does not necessarily ‘precedé structural 
divergence.and is probably produced in many cases as 
the el to a certain degree of general differentiation. 
This view. is substantiated by the occurrence of many 
degrees of sterility, of which the following are some 
examples :— 

x. Absolute sterility. (Poecilopsis isabelle and 
lapponaria, Harrison ) 

2. F? produced but with disturbed sex ratio, low 
vitality, or other abnormality. (Lymantria, 
Goldschmidt ; certain Bistoninæ, Harrison.) 

3. F! normal but sterile. (Mule.) 

4. F’ produced but weak. 
alcataria, Standfuss.) 

5. healthy. (Antirrhinum, Baur; Bistonins, 
Harrison.) f 

Between most of the categories no definite distinction 
can be drawn; as, for example, two forms can only 
logically be called absolutely sterile if the sperm is 
unable to enter the yet in practice they will be 
called sterile if the pe a are produced but die in 
early stages. If the embryos live a little longer they 
will be regarded as a sickly F*. In addition to the 
categoriés listed above, it is sometimes found that the 

t of a cross between ies depends on which of 
‘hein provides the male and which the female. 

In discussing sterility there is a danger of identifying 
phenomena which are only apparently similar (cf. 
Bateson 1912) and also of confusing sterility produced by 
unnatural condition with that due to genetic incom- 
patibility. It is sometimes found that crosses at first 
unsuccessful are, under different conditions, quite fertile. 

4. HABITAT-PREFERENCE.—In plants the habitat 
depends mainly on the physical and chemical factors 
of the environment, but in many animals an active 
search for more or leas diverse foods determines the 
exact habitat almost as much as the other factors. 
Thus two species ape te one plant habitat, but 
seeking diverse foods may be exposed to very different 
conditions of competition and experience a certain 
measure of isdlation. i 

Closely allied species of animals and plants may be 
found in different la Sa hen areas or in habitats 
differentiated within the same area, and, so far as 
animals at least are concerned, our knowledge of their 
distribution is largely founded on the former. The 
importance of such geographical isolation is, however, 
uncertain unless at the same time the actyal habits and 
mode of life are known. No two habitats in different 
countries perhaps can be identical, at any rate in the 
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‘attributable to them to be unimportant. 
‘Various |. 


(Drepana curvatula and 
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conditions of competition; yet conditio 
sufficiently similar for the amount of 


The occurrence a the majority of 


specific differences in habitat between close allies is not, 
easy to show at present. The geographical range of 
species may be known, but even in the commonest 
‘forms the number of plant-habitats, for ple, in’ 
which they occur may be very uncertain. ae 
the forms of which the distribution is satisfactorily’ 


known, some species occur in the same habitat as their 
close allies, and some occur in separate ones. The 
common view that allied. species always| occur in 
separate habitats is by no means true. |In many 
mammals the separation seems to be fairly complete ; 
but this is not the case in some insects and | Mollusca. 
When a species,occurs in a particular habitat,it is often 
not restricted to it by a general adaptation but by a 
reaction to a particular factor. A habitat tis usually 
defined by many factors, and the occurrence of a 
species in a particular habitat may be determined by 
different factors in different parts of its Struc- 
tural modifications shown to be adapted to |particular 
habitats or modes of life seem to be more ed cosine 
of genera or groups of higher rank than of species 
Thus, when allied species do occur in different habitats, 
i in them ' 





; live on 





Ae to say whether there is any diff 
between species. When the feeding habits 
specialised, the food eaten by any species may consist 
of the members of a le species or gen 
larger range of forms. Differences in diet 
detected unless the range of foods is small ; 
the diet is more varied a difference betw 
species may relate only to a few components of the diet. 
In the latter case, the food-habits are rarely known well 
enough to differentiate species. Among i there, 
are many closely allied vegetarian forms which can be 
distinguished by the food-plant, though it is probable 
that such cases are not frequent in the rest of the animal 
dom. With a few exceptions, there is Wery little 
satisfactory evidence as to differences between closely. 
allied species in this respect. When parasites are 
limited to specific hosts their distribution is probably, 
determined by many factors besides food. 
6. MISCELLANEOUS DIFFERENCES.—Many differences 
in habit between species will bė recalled which are not 
considered in the previous discussion. The following 
are a few well-authenticated examples in clasely allied 
forms. In the moths of the genus Nepticula the larve’ 
of which are leaf-miners, the species are ometimes, 
distinguished by the shape of the mine and sometimes 
by the way in which the larve dispose of heir dung 
(Tutt 1899). G. T. Lyle (1925) records differences 
in closely allied species of Apanteles in the method of 
making cocoons. Closely allied formg pf birds may 
differ in the ee of their timidity towards man (for 
example, the British.and Continental robins) and in 





their alarm notes (meadow and tree pipits). Such 
cases show that habits just as structure are liable to 
differ specifically. ` 

-> (To be continued.) . 
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Stresses in 
By Prof. E. G. 


ee Tange and variety of the problems connected 
with the provision of safe and suitable buildings 
and structures have recently been brought to the, 
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Buildings. 
Coxzr, F.R.S. 


wall. With this modified arrangement, it was found 
that the stress at the horizontal cross section due to a 
mean vertical stress ~, rose to approximately 2'5 Pm 


attention of the British public in many ways, notably | at the junction with the wall, but is even greater at a 


by a lack of housing accommodation, the insecurity of 
Waterloo Bridge, and the dangerous state of St. Paul’s 








Fic x.—Stress distribution and Hnes of principel stress at the base of a wall. 
Cathedral. During the post-War period, the provision 


of new materials and improved methods of construc- 
tion have also engaged the attention of eminent archi- 
tects, engineers, and firms of constructors. Commercial 
buildings are in the main p ing apace, where 
great capital interests are involved, as in Regent Street, 
London, or where private munificence is supplying the 
urgent needs of hospitals and educational institutions. 
New technical problems are in consequence arising, and 
will no doubt continue to present themselves under a 
condition of affairs in which methods of construction - 
are rapidly changing and new materials are being 
pressed into service. 

~ Some elementary problems of this kind presented 
themselves recently during the partial completion of 
the engineering wing of University College, London, 
ypon foundations built thirty years ago. These diff- 
culties were dealt with successfully as they arose, but 
the absence of definite data m existing literature led 
to an experimental investigation on transparent models,+ 
in which stress is measured by the temporary double 
refraction produced by load. One of these primary 
problems is the stress at the junction of a main wall 
with an enlarged base spread out in the usual fashion 
shown by Fig. 1, a, to afford a safe load on the earth 
below it. 

‘ It is at once apparent that, at the first sudden 
enlargement in such a wall, the stress at the angles 
must be extremely great, as experiments show, but 
for expeyimental purposes it is necessary to avoid an 
excessive concentration of stress at such places in 
order to measure the distribution. All such angles 
were, therefore, completed by a small circular arc in 
this case of radius b/24, where b is the breadth of the 


1 For a descoption of the ta, woo the 1ss00 of Februery 6 of the 
Journal of the Rove! Imstdute oJ Britssh Architects, 
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point on the circular fillet just below this where it 
rose to 3:04 Pa (Fig. 1, b). The general vertical dis- 
tribution p over this cross section is also 
accompanied by a variable cross stress g as 
indicated, while at C, well below the 
change of section, the tendency of the 
stress is to concentrate towards the centre, 
as my colleague, Prof. Filon, had already 
shown, mathematically, must be the case. 
It will also be noted from Fig. 1, a, that 
in the wall the tendency is exactly opposite. 
Monolithic walls are not usually constructed 
with stepped footings, but are connected to 
the base by sloping sides such as may be 
obtained when the projecting angles, Fig. 1,4, 
are removed, as in Fig. 1, ¢. This is found 
to result ip a diminution of the maximum 

stress at the face of the wall to 2-79 Dw 
Another problem of frequent occurrence 
g is the stress effect due to a line of window 
openings, and represented here by two 
rectangular openi with rounded angles, Fig. 2, 
in a wall of limited width, such as might occur with 
some modifications and many more- windows in 
a monolithic concrete wall of a buildmg. The-stress 
distribution here shows that at the cross section AB, 
the central part of the wall is under practically uniform 
stress, while the side walls are under nearly uniformly 
varying stress with maximum values at the window 


D 


CUD 





Fia. a—Strees ditribution and lines of principal stress due to 
window openings. 


openings, accompanied by great local concentrations 
of stress at the rounded angles, and variable tension 
along the upper and lower boundaries of the window 
openings. This latter stress is unsuitable for masonry, 
brickwork, or concrete to bear, unless reinforced by 
steel, or, as in a high building, dealt with by a steel 
framework, which transmits the main load to the 
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foundations, leaving the walls a mere protecting cover | jecting part and direct attention to the stress there. 
of no structural importance. ‘An examination of the stress across the-|horizontal 
Structural weakness in a building may also be | joints shows that there is a great local in of load 
‘produced by an excess of material placed there from | at the face of the wall, which in this case| causes an 
purely artistic considerations, and a good example of | increase of stress of about 75 per cent. ofj the mean 
stress at this face, and is also approximately the same 
at the outermost point of the lower joint. It may 
happen, therefore, due to sinking of the foundations 
at one place, that a good deal of extra logd may be 
thrown on another part of a wall, and the stress 
on a cornice may then rise to so great a value that the 





‘cee 
ae 
Se 


Fig. 5—Strem ¢ffect of a cornice. 


this is an ornamental cornice, Fig. 3, such as may be 
found in, say, a Gothic cathedral structure. The effect 
of the projecting part is to cause a considerable change 
in the vertical directions of the lines of stress, as Fig. 3 
indicates. Such lines are also found in the free pro- 


Obituary. 


Pror. A. Prrot. 


ce death of Prof. Alfred Perot on November 28,1925, 
was a serious loss to French science. Perot was 
born at Nancy in 1863, and after completing his studies 
at the Ecole Polytechnique at Paris, returned in 1884 
to the University of his native town, where he under- 
took research upon the density of saturated vapours, 
obtaining ental confirmation of the thermo- 
dynamic formule. In 1884 he commenced teaching 
at the University of Marseilles, where he also undertook 
investigations on the properties of dielectrics, and on 
Hertzian waves, and ultimately became associated with 
Charles Fabry in a ‘series of researches on optical inter- 
ference, particularly between plane parallel semi-silvered 
surfaces. The methods developed by Perot and Fabry 
have formed the basis for the precise determination of 
the values of the reference lines in the international 
system of wave-lengths now universally employed. 

In rg01 Pérot was entrusted with the task of 
organising a-“ Laboratoire d’Essais ” in connexion with 
the Conservatoire des Arts et Métiers. While engaged 
on this task he continued his association with Fabry, 
and with the further collaboration of the late Dr. R. 
- Benoit, then director of the Bureau International des 
Poids et Mesures, carried out by new methods a funda- 
mental determination of the value of the metre in 
terms of the wave-length of the cadium red line, the 
result of which confirmed with truly remarkable pre- 
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_ small definite amount. 


develop, which ultimately lead to the cornice falling 
down, as occasionally happens. The n for this 
concentration of stress is not difficult to understand, 
if it is remembered that, in a simple rec block 
of masonry with plane joints and without projections 
the compression stress is uniformly distributed, and 
the two horizontal faces approach one an@ther by a 


material at the face is crushed the coi cracks 


The effect of a projection such as a cornice is to 
resist alterations of the form of the block, more espe- 
cially in its own neighbourhood, and in consequence 
the plane surfaces of the joints deform into slightly 
curved surfaces resulting in a higher Hin develop- 
ing at the ends and more especially at the face of 
the wall. 3 

This example is one of many instances in construc- 
tion where an addition of material causeg increased 
stress, which must be taken into account where archi- 
tectural or other requirements compel the ae of excess 
of material in disadvantageous positions. Experiment 





in this case shows that some slight improvement in 
stress conditions is obtained when the cornice is itself 
of much less depth than the masonry blo 


cision the earlier determination of Michelson and Benoit. 
This determination remains the recognised standard of 
departure for wave-length values to the present time. 
In 1908 Perot left the Laboratoire d’Essais to become 
professor at the Ecole Polytechnique, and physical 
astronomer of the Observatory of Meudon, resuming 
his spectroscopic studies, particularly with respect to 
very small displacements of lines in the solar spectrum 
due to various causes. He continued to py himself 
with questions of measures and units, and succeeded 
M. B. Violle as president of the Commission de Métro- 
logie Usuelle, in connexion with the French weights 
and measures service. He also took an 
as president of the Special Commission de 
Régles, in the preperation of the new Fre 










example, by the introduction of a 
based on the metre, tonne and second 
with the view of increasing their appli 

ordinary transactions of commerce and industry. 
. Perot was not only a sound theorefician)and skilled 

experimenter, but also an excellent m 
well able to construct with his own han 
delicate apparatus used in some of his in 
During the War his time was mainly 
confidential researches connected therewith, 
= J. E. S. 
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Pror. H. KamrRLINcH Onnes, For. Mem. R.S. 


Pror. Herre KAMERLINGH ONNES, whose death on 
February 21 will be widely regretted, was bom on 
September 21, 1853, in Groningen. As a youth he 
attended a school in that town, of which J. M. Van 
Bemmelen, who later became professor at Leyden, 
and whose name wil always be remembered in 
connexion with colloid chemistry, was FR 

In 1870 Onnes became a student at the University 
of Groningen, and from 1871 until 1873 he worked under 
Bunsen and Kirchhoff at Heidelberg. He remained 
in Groningen until 1878. His doctoral dissertation was 
entitled ‘‘ New Considerations on the Axial Changes of 
the Earth,” and was marked by the combination of 
theory and accurate ex- 
periment which is charac- 
teristic of all his later 
works. In 1881 he be- 
came influenced by the 
theories of Van der Waals 
and wrote an important 
paper in which he de- 
duced the law of corre- 
sponding states from con- 
siderations of statistical, 
mechanics. 

-In the following year 
Onnes became professor at 
Leyden. In hisinaugural 
address he insisted that 
the laws of physics could 
be determined by accurate 

iment alone. His 
motto “From measure- 
ment to knowledge” was 
then stated for the first 
time, and his remarks 
upon the necessity of the 
then recently designed 
pumps of Cailletet and 
Pictet for the attainment 
of low temperatures were 
almost prophetic. It was 
aboyt this time that Onnes 
planned his cryogenic pro- 
gramme, which has smce 
made his name famous 
throughout the world. In 1894 he published his 
first paper on the design and equipment of the Leyden 
laboratories, and in his inaugural address in 1894 he 
laid down the importance of accurate measurements 
at very low temperatures. 

The formation of the cryogenic laboratory at Leyden 
was only made possible by the extraordinary energy 
and tenacity, combined with organising talents of a 
very high degree, which Onnes brought to bear on this 
subject. As a preliminary it was necessary for.him 
to train mechanics and glass-blowers, and as a result 
of many years of patient work he obtained an organisa- 
tion which is still unique. In 1904 Onnes was able to 
control large supplies of liquid air. By 1906 he had 
developed the technique of the liquefaction of hydrogen 
on a large scale, In 1908 he attained the triumph of 
his career by liquefying helium. This feat, taking into 
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consideration the limited supplies of helium and the 
difficulty in obtaining it in those daya, was little short 
of superhuman. 

The amount of careful organisation and planning ` 
necessary before the experiments were started can.only : 
be appreciated by those who have seen the laboratory 
in action. It is worthy of record that the whole staff 
was so tired out by their exertions that they could not 
see the helium even after it was liquefied. The 
presence of the liquid was pointed out to them by 
Prof. F. A. H. Schreinermakers, who was in the 
laboratory at the time. 

The boiling-point of helium enabled Onnes to reach 
a temperature only 4:22° above absolute zero. By 
reducing the pressure he was finally enabled to arrive 
at a temperature of o0-9° 
absolute. The writer had 
the privilege .of. seeing 
Onnes attempt to solidify 
helium. A _ battery of 
fifteen large Langmuir 

pumps were put into con- 
nexion with a supply of 
liquid helium whereby the 
pressure was reduced to 
about o2 mm. ; in spite 
§ of this, however, the 

helium did not solidify. 

` The ability to control 
really low temperatures . 
enabled Onnes to make the 
astonishing discovery of. 
supra - conductivity. It 
had always been assumed 
that the conductivity of a 
metal would run out to 
nil at the absolute zero. 
Onnes discovered that 
quite a number of sub- 
stances showed a sharp 
discontinuity in their con- 
ductivity curves at a 
temperature of about 4° 
or 5° absolute. Typical 
examples are lead. and 
cadmium. He passed 
a current of tooo 
am./sq.mm. through a 
conductor under these conditions without being able 
to detect the slightest change of E.M.F. 

Onnes’s work is well summarised in the volume pre- 
sented to him on the occasion of the fortieth anniversary 
of his holding the chair at the University of Leyden. 
Most of his work was published in the Proceedings of 
the Physical Laboratory of Leyden, and it is due to the 
comparative inaccessibility of this publication that 
Onnes’s work is not so widely known as it should be. 

Tt is impossible, within the limits of a brief notice, 
to give more than an idea of the scope and range of his 
activities. The division of the above-mentioned work 
into thermodynamic, magnetic, optical, magneto- 

uae radioactive and electric sub-sections, in each 
which he published numerous papers, is an indica- 
tion of the magnitude of his work. 

In later life Onnes received the fullest recognition 
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of his great talents. His own country awarded him a 
Commandership in the Order of the Lion of thé Nether- 
lands. Similar decorations were conferred upon him 
by the Governments of Poland and Norway. In 1913 
he received a Nobel Prize for physics. He was an 
honorary member of practically every learned society 
in the world. Onnes was awarded the Rumford 
medal of the Royal Society in 1912 and was elected 
a foreign member of the Society in 1916. 

Turning to his personal side, it is impossible to speak 
of him without emotion. Onnes was one of the most 
genial, kind-hearted, and accessible men who ever lived. 
He made unremitting efforts towards the feeding of 
children in the destitute areas of Europe in the years 
immediately following the War. To young men, he 
was an inspiration. The writer will always remember, 
with gratitude, his extraordinary kindness and hos- 
pitality. He practically kept ‘ open house.’ 

Onnes’s scientific memory is imperishable, and -his 
personality will never be forgotten by any one who had 
the privilege of knowing him. - 

F. A. FREETEH. 





Pror. F. Y.'EDGEWORTE. 


-By the death of Prof. Francis Ysidro worth, 
fellow of All Souls College and emeritus proiessor of 
political economy at Oxford, pn February 13, at eighty- 
one years of age, economists and statisticians alike have 
suffered a heavy loss. Born at Edgeworthstown, 
Ireland, m 1845, he was educated at Trinity College, 
Dublin, and Balliol College, Oxford, and was called to 
the Bar in 1877. Always a man of the widest iInterests— 
classic, mathematician, and philosopher—he was some 
time in finding his métier. Ethics and logic first gave 
scope to his abilities, but with his appointment as Tooke 
professor of political economy at King’s College, London, 
in 1890, and his migration to Oxford as Drummond 
profeasor in 1891, the trend of his life’s work was fixed. 

On the foundation of the Royal Economic Society in 
1890, Edgeworth became editor of its organ, the Economic 
Journal, and but for one short interval remained co- 
editor until his death. His early volume, “ Mathe- 
matical Psychics ” (Kegan Paul, 1881), dealing with 
the application of mathematical methods to econontics, 
is in many ways very characteristic, not only in sub- 
ject but also in style; in the fact that nearly half the 
small volume consists of appendices, as many of his later 


papers bristle with footnotes, and in the adornment of - 


the text by quotations from the Greek. Olympian Zeus, 
Here, and Athena are but rare visitors to the pages of 
most economists! His numerous economic writings, 
for the most part on abstract theory and covering a 
very wide field, were recently reprinted by the Society 
in three handsome volumes and Co., 1925), 
and well exhibit the detached and acutely analytical 
character of his mind. A fellow of the Royal Statistical 
Society since 1883, he was awarded the Guy gold 
medal of the Society in 1907, and in 1912-14 held the 
office of president. 


In statistics, Edgeworth’s work was mostly concerned |. 


with the theory of error, averages, the normal distribu- 
tion and its generalisations, and—as mundane a subject 
as perhaps he cared to touch—index-numbers. He was 
secretary of the British Association Committee “ ap- 


NO. 2940, VOL. 117] 


NATURE: ~ , 








351 
pointed for the purpose of investigating the best methods 
of ascertaining and measuring variations in the value of 
the monetary standard ” and responsible for it classical 
reports (1887-90). The subjects chosen for his two 
presidential addresses to the Royal Statistigal Society, 
“ On the Use of the Theory of Probabilities in Statistics 


relating to Society” (rgta) and “On the Use of 
Anal Geometry to represent Certain| Kinds of 
Statistics” (1913), show the bent of his ane From 

t—a note 


the first paper he contributed to the very 
on “ The Flement of Probability in Index-nymbers ’*in 
the Journal of the Royal Statistical Society for last July 
—all exhibit his lively but distinctly viftcult atyle, 
leaping from one illustration to another : diferet of 





sampling in human statistics elucidated indifferently by 
counts he had made of the numbers of entering 
and leaving a nest, or the numbers of dactyls in Virgilian 
hexameters. Young to the last, in spite of hus years, 
courteous, humorous, and kindly, he will|be greatly 
missed. - 


- Rev. S. J. Wurrmes. 


Tue Rev. Samuel James Whitmee, who died in London 
on December 10, was born at Stagsden, ordshire, 
in 1838, and went to Samoa on behalf of 
Missionary Society in 1863, where he re 
During this period he contributed 
to Nature, including “ Earthquakes in the Samoan 
Islands, South Pacific,” “ Origin of Cyclones, 
in South Pacific,” ‘ Fauna and Flora of 
and the Pacific Islands,’ and in vol. 1 









criticism of Prof. Dana’s review of - ’s “ Coral 
Reefs,” entitled “ Mr. Darwin and Prof. Dana on the 
Influence of Volcanic Action in preventing the Growth 
of Corals.” His other publication included a list of 


Samoan birds in Ibis, vol. 5; “On the Manifestation 
of Anger, Fear and other Passions in Fishes” in the 
Proceedings of the Zoological Society for 1878; and a 
paper on “The Ethnology of the Pacific” in the 
Victoria Institute Journal, vol. 14 (1881). 
Mr. Whitmee collected and forwarded to Kew 
numerous botanical specimens, the ferns of which 
formed the subject of two papers by Dr. J. G. Baker in 
the Journal of Botany for 1876, in which fqurteen new 
species were described. His other natural history 
specimens were sent to the British Museum} | 
Returning to England in 1877, Mr. vee engaged 
in ministerial work, but returned to Samoa i 
where he became the close friend of R. L.| Stevenson, 
to whom he taught the Samoan language. 
finally returned to England in 1894 and settled down 
at Barnet. C. H. W. 





We regret to announce the following deaths : 

Prof. A. R. Cushny, F.R.S., profeesor jof materia 
medica and pharmacology in the Univeruty of Edin- 
burgh, on Pebraaey 25, aged sixty years. 

Prof. F. Roth, emeritus professor qi in the 
University of Michigan, known for hi work on the 
technical properties of timber, on Decem 4, aged 

-seven years: 

r. W. F. Wells, president in 1911 of jthe British 
Pharmaceutical Conference and twice p ent of the 
Pharmaceutical Society pf Ireland, on January 28, 
aged seventy-six years. 
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News and Views. 


GENERAL satisfaction will be felt at the fact thaf 
the Board of Trade has appointed to the Comptroller- 
ship of the Patent Office a man who is qualified for the 
post by definite scientific trammg. Mr. W.S. Jarratt, 
the new Comptroller, after becoming an Associate of 
the Royal College of Science spent some time in 
research under Sir Norman Lockyer. He next went 
to Trinity College, Cambridge, as a scholar, became 

.& wrangler, and also obtained a first class in the 
Natural Sciences Tripos. He then entered the 


Patent Office as an assistant examiner, and eventually | 


was appointed Assistant Comptroller for Trade Marks. 
He was called to the Bar in 1910. This is the first 
time that a Comptroller having scientific qualifications 
has ever been appointed. Since it became known 
twelve months ago that ıl health was likely to compel 
the retirement of Mr. Temple Franks, who has done 
80 much by the soundness of his judicial decisions to 
raise the legal status of the Patent Office to a high 
level, the problem of the selection of a successor has 
caused considerable anxiety in circles representing 
applied science and invention. : A 


. THe importance for industry of the’ principle that 
the head of the Patent Office should be a scientific 
man was pointed out some time ago in our columns, 
and much public interest in the whole question has 
been aroused. It is belheved that the wise step taken 
by the Board.of Trade has given widespread satis- 
faction, for although strong pleas have been put 
forward for the policy of raising the salary of the 
Comptrollership to a substantial figure and throwing 
the appointment open to general competition, the 
present demand for public economy must have pre- 
cluded the adoption of such a plan, and the Treasury 
may be considered singularly fortunate to have 
obtained by more conservative measures a man with 
such excellent qualifications for the post. The 
position of the new Comptroller is not likely to prove 
a bed of roses, for there is an urgent demand for 
various reforms in the patent system, and it will fall 
to him to advise the Government as to any new 
legislation which may be necessary in this connexion. 
It seems safe to assure him, however, of the sympathy 
and support of the scientific world in handling the 
intricate and difficult problems which confront him. - 


FoLLowine the application of the surgeon’s knife 
to the excessively swollen capital of the British Dye- 
stuffs Corporation, Ltd., the patient 1s beginning to 
show signs of convalescence and new energy. On 
February 26 it was officially announced that the 
Corporation had acquired a majority of the share 
capital of Scottish Dyes, Ltd., and that the manage- 
ment of the latter company would continue in the 
same hangs, Mr? James Morton remaining chairman 
and Dr. J. Thomas, managing director. The board of 
the Corporation, which was recently strengthened by 


the appointment of Dr. A. Rée, will now receive the- 


expert assistance of Mr. Morton; and the accession of 
Sir William Pope to the board of Scottiah Dyes, Ltd., 


will be hailed with satisfaction by the many who 
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believe that no board of this kind is complete unless 
science is adequately represented upon it. It 1s also” 
announced that in future the manufacture of vat- 
dyestuffs will be concentrated at the works of Scottish 
Dyes, at Grangemouth. 

THE process of aggregating brains and capital and 
of segregating manufacture to chosen works, which 
seems to be the policy of the British Dyestuffs Corpora- 
tion, Ltd., is familiar to us from the history of the 
Inieressongomeinschaft, and we see no reason why its 
success in Germany should not find a parallel in Great 
Britain. During the War, Mr. James Morton showed 
great enterprise in embarking upon the perilous sea of 
dyestuff manufacture, and by successfully specialising 
in the production of ‘shades,’ he acquired a well- 
deserved reputation. Since then he has initiated and 
developed the manufacture of vat dyes at Grange- 
mouth; in fact, his policy has been almost the 
reverse of that pursued by the Goverriment-aided 
corporation, which, in its endeavour to monopolise 
the home industry, entered indiscriminately upon the 
manufacture of a host of products, with the result that 
it brought few of them to a state of perfection. At 
the time when demand greatly outran supply, the 
latter policy was intelligible, but now that dye-pro- 
ducing capacity is everywhere in excess of consumers’ 
needs, the only way of salvation is to concentrate upon 
quality, low production costs, and efficient salesman- . 
ship. 


In Angust last, a gentleman who desired to remain 
anonymous, called at the London Hospital and 
stated that he wished to make a gift for some charitable 
purpose and asked advice as to the beat way of doing 
so. Eventually ıt was agreed that most good could 
be done by endowing medical research ın connexion 
with the Hospital. It was explained to the donor 
that such research 18 badly handicapped in that there 


-is little possibility of a man taking it up as a life-work, 


unless he has means of his own. Finally a trust deed 
was agreed on stating that the income should be 
spent in salaries, and not on ‘ bricks and mortar’ 
or laboratory equipment, which it was thought the 
Hospital itself ought to provide. Later, the donor 
presented 50,000}. and the fund has been named the 
Freedom Research Fund. Its working is managed 
by a small committee consisting of a nominee of the 
donor, the head of the Clinical’ Laboratory, and the 
House Governor of the Hospital. Provision has 
been made for an annual scholarship in pathology 
of 100}. open to students of Oxford and Cambridge, a 
research studentship of 400/. a year for three years, 
to which Mr. L. Hewitt has been appointed, and the 
remainder of the fund between two senior patho- 
logists to enable them to devote their whole time to 
reeearch. Dr. S. P. Bedson, of the Lister Institute, 
and Dr. W. Howard Florey, of the University of 
Cambridge, have- been appointed for this latter 
purpose. These workers will have the advantages 
that they will be engaged entirely on research work, 
but shoulder to shoulder with the Hospital Laboratory 
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staff domg the routine invéstigation work of the 
Hospital; they will be in touch with the clinical work 
of the Hospital and especially with the Medical Unit ; 
and they will be working in a centre where unlimited 
clinical material is available. It is hoped to enlarge 
this fund. 


M. H. Paroni, the chief engineer of the Paris- 
Orleans Railway Company, read an interesting paper 
on ralway electrification to the Institution of 
Electrical Engineers on February 18.. Since the War, 
the development of electric railways and the suburban 
supply of electricity has been very rapid in France. 
The scheme on which M. Parodi is working is to 
substitute electric for steam traction on a line where 
the trafic is very heavy, and to provide a power 
transmission system for all the districts through which 
the railway passes. In France, the electrification of 
the railways forms part of a general network for 
power supply. This network will be built up gradu- 
ally by linking together many of the existing distri- 
bution systems. The policy adopted by France of 
co-ordinating the supply of electric power to the 
railways with the general supply of power is diffetent 
from that adopted by Germany, Switzerland, Austria 
and other countries, where the electric’ traction 
problem is considered without reference to power 
supply. If the power transmission lines were to 
follow the railway from Paris to Toulouse through 
Orleans, Limoges and Brive, then the great steam 
power stations of the Paris district could be linked 
with the hydro-electric stations of the Central Plateau 
and the Pyrenees. From the electrical point of view 
the use of vety high voltages presents many advant- 
ages. Such lines are affected very little if at all by 
atmospheric phenomena. Whist the power that can 
be transmitted varies as the square of the voltage, 
the first cost only varies directly as the voltage. 
With the pressure of 150 kilovolts now in use, it is 
possible to transmit economically 50,000 kilowatts 
from the Central Plateau to Paris, a distance of about 
280 miles. It will be of interest to see how the 
relative cost of generating electricity by water power 
and by steam in France works out in practice. 

Dr. C. Hacperc Wricut took for the subject of 
his discourse delivered at the Royal Institution on 
February 26 a remarkable but little-known per- 
sonality in the literary history of France, the Sieur 
Nicolas Fabri de Peiresc, a gentleman of France, in 
the early seventeenth century. Peiresc, whose fame 
has suffered from the modesty of his character, was 
satisfied to minister to the needs of his brother authors 
and scientific workers, without desiring. personal 
reward. Accordingly he gave, lent and borrowed 
books for his friends, and kept two bookbinders and 
an engraver contindally employed. He had also in 
his household an astronomer named Garrat, having 
built an observatory where he carried on astronomical 
observations by the aid.of a telescope constructed by 
Galileo himself. His studies took a wide range, in- 
cluding astronomy, numismatics, ancient inscriptions 
and monuments, optics, music and horticulture. With- 
out beimg, strictly speaking; a pioneer in any of these 
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subjects, it was through his efforts that many aids 
to science were brought into France, and also valuable 
manuscripts obtained from Egypt, Cyprug And Syria. 
Through him the microscope found its) way from 
Holland, where it was invented, into France. In 
optics his observations were in advance |of his con- 
temporaries, and he is said to have been|the first to 
observe the phenomena of negative and positive 





after-images. In astronomy he co-operated with 
Gassendi during several years. To the end of 
Peiresc’s comparatively short life his love of botany 





and horticulture became his supreme pleasure. His 
correspondence with l’Escluse, the t Dutch 
botanist, remains to testify to his ardbur ın this 
direction. Incidentally, Peiresc is believed to have 
introduced the tulip into France, after 
brought from Constantinople by an Austridn diplomat, 
named Busbecq, in 1562, and by Recluse 
Holland, whence Peiresc obtained it. ‘After fifty- 
ae a of untiring activities Peiresc| succumbed 
to the ill-health which had accom i 
a panied Him through 
Dr. H. T. Catverr, of the of Health 
delivered a Chadwick Public Lecture on February 26, 
taking as his subject, “ The Activated Slidge Process 
of Sewage Treatment.” He stated that ho aspect of 
the sewage purification problem has 80 much 
discussed since the War. The p has been 
developed from the older methods in uding land 
irrigation and treatment in contact béds or per- 
colating filters ; the activated sludge is obtained from 
the sewage itself by means of aeration lnd 1s then 
used for the purification of further antities of 
sewage. Various methods of applying [the process 
have been invented, all of which aim at xidising the 
organic matter of sewage, by means of ait and micro- 
orgaiisms, in the most efficent manner and at the 
lowest possible cost. As compared with ordinary 
sludge, activated sludge is of higher urial value 
but the difficulty of removing the water hich adheres 


to the sludge will no doubt stand in the way of a 
general adoption of the process and a utilisation 
of activated sludge as a manure. Th capital ex- 


penditure to which local authorities in Great Britain 
are already committed for applying the activated 
sludge process amounts to approxmately one million 
pounds sterling and a larger amount has y been 
spent on the process in the. United States. Dr. 
Calvert concluded by asking for more extended 
scientific investigations of the process, with the view 
of furnishing the necessary information ie the design 
of farther works. 


Some interesting suggestions are put forward bya 
correspondent in the Timas of February) 24, relative 
to the origin of the type of the Amenhetep temple 
at Besan in Palestine. This temple one of four 
of different dates, three being APET A pabell Aire a 
during 1925 by the expedition of thd University 
Museum, Philadelphia. It belongs to the Amarna 
period, ın itself a matter of considerable interest, and 
is very similar ın style to the tomb chapels found at El- 
Amarna, At the same time the cult objects found 
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in the temples of Seti I. and Rameses H. at Bean 
show a resemblance to cult objects from the temple 
of Ishtar*at Assur, in which the cult-room 1s not so 
much Assyrian as comparable in type with that of 
temples at Bogazkemw, the Hittite capital The 
existence af an Assyrian colony in-Anatolia at the 
end of the third millennium B.C. appears to supply a 
link, and the suggestion is thrown out that the temple 
of Amenhetep at Beisan, which has a certain similarity 
to the cult-room, may have been built after the model 
of a Hittute: temple and itself have influenced the form 
of the Amarna tomb-chapels. This latter somewhat 
unexpected. and, some may think, improbable sug- 
gestion will give an added interest to the results of 
further excavation. 

Dr. T. W. Gann, in the course of a series of articles 
contributed to the Morasmg Post in the issues of 
February 22 and the two succeeding days, chronicles 
one of the moet important finds of recent years for 
the history- and chronology of the Maya in Central 
America. He has found in the Territory of Quintana 
Roo, Yucatan, a stele with an inscription, which 
contains the Maya Initial Senes Date, 9.8.0.0.0.5. 
Ahan, 3 Chen, or October 26, a.D. 333. This date 
is more than 300 years earlier than that appearing 
on the oldest of the stele previously fofind, and is 
‘one of only four such Initial Series Dates fonnd among 
all the Maya ruins ın Yucatan. In view of the 
importance of fixing the date when the Maya first 
established themselves in Yucatan, this discovery, 

-as Dr. Gann points out, “ may cause a complete 
reversion of the ideas generally held as to their first 
immigration into this peninsula and their foundation 
-of what 18 known as the New Empire.” 

Tse forty-eghth annual general meeting of the 
.Institute of Chemistry was held on March 1, Prof. 
G. G. Henderson, premdent, m the chair. The 
Meldola Meral was presented to Dr. Henry Phillips. 
In moving the adoption of the annual report, which 
showed that the roll of the Institute now numbers 
nearly 5000 fellows and associates, the president 
referred to the decrease n unemployment in the 
profeaman, and mentioned that there are indications 
that not only. those mdustries which are strictly 
.chemical ın character but many others are also 
finding that well-trained research and analytical 
chemists are necessary to combat the effects of 
industrial depression. To some extent, the mtuation 
has been relieved by members passing into other 
work and siso owmg to the fact that the output of 
` chemists frem the universities has been less durmg 
the last two or three years. The Committee of the 
Institute has been concerned with matters affecting 
fertilisers and feeding stuffs, in which valuable 
assistance was rendered to the Ministry of Agn- 
culture and Fisheries; with the Royal Commission 
on Natiogal Health Insurance, on which the Council 
represented the views of public analysts responmble 
for the examination of drugs under the Sale of Food 
and Drugs Acts; with the Labour Party on the 
subject of Government scientific publications; and 
also with the Director of Public Prosecutions. The 
local sections of the Institute have becomie creasingly 
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active. The problem of seeking statutory powers of 
‘registration for professional, consulting and analytical 
chemists has-been under the earnest consideration of 
the Council, Prof. G. G. Henderson was re-elected 
president of the Institute. 


Tue second Italian National Congress of Pure and 
Appled Chemistry, to be held in Palermo, opens with 
a reception in the Botanic Garden on May 22 next 
and closes on June 2. Many well-known chemists 
have already made known their intention to be 
present, and a large attendance is expected. In 
additjon to meetings of the Congress and of 1ts various 
sections, and visits to works and to places of interest 
in the neighbourhood of Palermo, the provisional 
programme comprises‘a five-days’ tour, during which 
opportunities will be afforded to see Girgenti and its 
temples, mines and industrial establishments, Syra- 
cuse, the asphalt deposits of Ragusa, Catania and 
its sulphur refineries, Etna, Taormina, Messina, etc. 
The meetings of the Congress are divided into three 
groups, dealing with (r) questions of scientific or 
industrial importance, (2) communications to several 
sections jointly, and (3) papers and discussions 
relating to different chemical industries and to 
branches of pure chemistry.. Any chemist wishing to 
read a paper before Group 1 of the Congress is 
requested to furnish the General Secretary, Via TV 
Novembre 154, Rome 1, with a summary of his 
communication not later than April 30, while for 
Group 3 the Secretary should be informed of the 
title by April 30 and should be supplied with the 
text, together with a résumé, by May 10. Fifteen 
minutes will be allotted to the reading of each paper, 
and not more-than forty mmutes to a discussion of 
general interest. Z i 


Tue Wilde memorial lecture of the Manchester 
Literary and Philosophical Society is to be delivered 
by Prof. G Elliot Smith on ‘Brains of Apes and 
Men,” at 4 o’clock on Tuesday, March 9. 


. THe recent issue of the index parts of the Physics 
and Electrical Engineering Sections of Volume 28 
completes Sctencs Abstracts for 1925. The Physics 
Section has vui+ 1045 pages, of which 41 are devoted 
to a name index, and 98 to a subject index. The 
number of abstracts -of papers is 2808, and their 
average length 0:32 of a page. The Electrical 
Engineering Section has viun +692 pages, with 23 for 
name and şr for subject indexes, and 1811 abstracts 
of average length 0-34 of a page. As compared with 
last year the Physics Section has decreased by nearly 
200 pages, and the Electrical Engineering Section 
increased by 40 pages. In both sections there has 
been a decrease in the average length of an abstract, 
which-in the previous year was 0-36 of a page. So 
far as we have been able to judge during our use of 
the abstracts, this decrease of length has not been 
accompanied by a decrease of value, but is rather a 
proof of the increased skill of the abstracting staff. 
To the regular user of Sctence Abstracts, the attitude 
of the physicist or electrical engineer who regards it as 
unnecessary 18 difficult to understand—it seems like 
prospecting without a pick and shovel. 
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Tur second issue of the Jowrnal of the Royal 
Technical College (Glasgow) is of interest from more 
than one point of view. In the first place, it demon- 
strates the high standard of research which 1s being 
carried out ın the College, and, secondly, ıt represents 
a serious attempt to add another to the list of well- 
recognised periodicals m which research work may 
find the fight, The fifteen omginal pieces of work 
published are very much more than merely students’ 
contributions, and the names of Profs. Caven, Wilson, 
Andrew, Kerr, Mellanby and Ellis are all found among 
the contributors to this single number; this is in 
addition to other work they may have published 
elsewhere. The general standard of papers 1s un- 
doubtedly high. As an indication of the ground 
covered it is sufficient to enumerate the individual 
contributions: The magnetic properties of per- 
malloy, the measurement of rapidly fluctuating 
temperatures ; the production of hydrogen by steam 
in a hot boiler tubes; the presence of air in pure and 
alkaline water; the pseudo-aluma; additions to our 
knowledge of azoxy compounds, reactions of semi- 
carbazides; some acyl derivatives of hydrazine ; 
the separation of the components of petroleum ; the 
crystalline structure of metals; specific’ volume 
detérminations of carbon and chromium steels; the 
evaporative condenser (a paper of 38 pages); a note 
on blade stresses in nozzle controlled turbines, 
compression losses in divergent jets, and an investiga- 
tion into the cause of the blackening of the sand in 
parts of the Clyde estuary. The sue, like the 
previous one, is excellently printed and illustrated. 
Every one imterested in the progress of science, 
especially perhaps in its more practical applications, 
will join in wishing this, the latest among the scientific 
journals devoted to the publication of the results of 
original work, a very long and prosperous career. 


Tu Barclay Memorial Medal for 1925 of the Asiatic 
Society of Bengal has been awarded to Lienut.-Col. 
J. Stephenson, lecturer in natural history ın the 
University of Edinburgh, in tecognrhon of his work 
as a biologist and as the founder of the School of 
Zoology in Lahore. 


THe ninth Silvanus Thompson memorial lecture 
of the Röntgen Society will be given on Tuesday, 
March 30, in the Barnes Hall of the Royal Socety 
of Medicine, by Sir John Thomson-Walker, who will 
take as his subject “ Radiology in Urinary Surgery.” 

Durme the last five or six years there has been a 
slight renewal of activity_in the well-known earth- 
quake centre at Comme in Perthshire, and a shock was 
recorded on February 21 at 4.24 A.M. The tremor was 
evidently slight, lasted only a few seconds, and was 
accompanied by the usual sound resembling muffled 
thunder or an explosion. 


Ar the annual meeting of the Geological Society of 
London, on Friday, February 19, the following officers 
were elected : President, Dr. F. A. Bather; Vics- 
Presidents, Dr. J. W. Evans, Sir Thomas Holland, 
Mr. H. W. Monckton, Sir Arthur Smith Woodward ; 
Secretaries, Mr. W. Campbell Smith, Dr. J. A. Douglas; 
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-will act as guide and will also demo 





Foresgn Secretary, Prof. J. E. Marr; Treaswer, Mr. 
R. S. Herries. 
* Tue second Italian National Congress df’ Pure and 
Applied Chemistry, to be held in Palermo on May 22- 
June 2 next, will be made the occasion of the celebra- 
tion of the centenary of the birth of S Canniz- 
zaro, which occurred in Palermo on July 13, 1826. 
On May 24, the body of the goat Teas chamsst x 
to he conveyed to the Pantheon, and ceremony 
will be followed by the inauguration of the maqnument 
erected to his memory. F 

Dure the month of March, Miss Elizgbeth Keth 
will exhibit at the Royal Anthropological] Institute a 
number of her water-colour sketches of| natives of 
Japan, Korea, China, and the Philippines and of the 
Ainu Although in some cases, especially as regards 
the natives of the Philippines, it is peymissible to 
doubt the purity of some of her types,“Mises Keith has 
on the whole been happy in her choice of subjects, the 





Ainu, not unnaturally, being the most in ting and 
possibly the ‘most picturesque. A ion to the 
exhibition is free. 

Ir is interesting to note that Sir John hall, in his 
further account of explorations on p ic sites in 


the Punjab and Sind in the Times of Feb! 26, records 
the occurrence of a similar chalcolithic culturo at Nal, 
some 250 milæ south of Quetta, in Jhalawar 
country of Baluchistan. Polychrome po , analo- | 
gous to that found at Mohenjo-Daro and Harappa, 
as well as copper implements, grindstones, and other 
small ebjects, have been found in a b ~ground in 
which the dead are buried in sun-dried brick graves 
or directly in the ground. This marks a distinction 
from the Mohenjo-Daro and Harappa sites, where at 
this early period the dead were cremated) The com- 
plete skeletons found at Mohenjo-Daro, if is said, are 
probably to be attributed to the beeinbing of the 
Christian era. 
We learn ffom a recent issue of the Weekly News 
Bullsin of the U.S S.R. Society of Cultural Relations 
with Foreign Countries, that at the first) meeting of 
the Academy of Sciences at Leni m 1926 a 
number of new honorary members were elected. 
The list includes: Prof. A. Svante Arrhenius (Stock- 
holm); Prof. H. A. Lorentz (Leyden) ;| Prof. Max 
Planck (Berlin); and Prof. Vito Voltenro (Rome). 
The hst of correspondents elected includes: Prof. 
A. Sommerfeld (Munich); Prof. Emil Abderhalden 
(Halle), Prof G. Urbain (Pans). 
An Easter tour to the Valley of the Dordogne, lasting 
from Apnl x untl April 15, has been ged by 
Prof Patrick Geddes. The headquarters of the party 
will be Les Eyzies and, afterwards, at e. From 
Les Eyzies visits will be paid to all the more important 
caves and sites of prehistoric discoyery in the neigh- 
bourhood. By permission of the Ministry of Public 
Instruction, M. Peyrony, Conservateur| tu Musée 
Archéologique,” the well-known PEIR EVA O 
te the ım- 

portant collections in his museum. From Domme a 
series of daily excurmons devoted to the regional 
survey of the geography and history af the most 
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- attractive part of the Dordogne Valley will be con- 
ducted by M. Paul Reclus, formerly professor of 
geography at Brussels. Full particulars of the totr 

- may be obtained from Miss Jowett, 152 Abbey House, 

- Victoria Street, London, S.W:1. 

APPLICATIONS are invited for the following ap- 
pointmertts, on or before the date mentioned :-—A 


professor of mechanical and electrical engineering 
at the Artillery College, Woolwich—The Assistant 
Commandant, Artillery College, Red Barracks, 
Woolwich, S E.18. A research mycologist in the Dé- 
partment of Agricultural and Horticultural Research 
of the University of Bristol, Long Ashton—The 
Registrar of the University (March 22), 





Our Astronomical Column. 


eA LARGE SuNspoT.—A 
has been seen with the 
fifth of 1ts kind to be recorded since the beginning of 
the year. TED ia Pag pe as no trace of 
it was seen on February 9, when its position would 
have been near to the receding west limb of the sun. 
Its shape is somewhat irregular, and its mze is about 
half that of the great spot of last January. Further 
particulars are as follows : 

Na Dato on Diso. ina age Latitude, Area 

5 Feb. 25-(Mar_ro) Match 36 27°S. 1/600 
(Area expresses the proportion covered of the sun's hemisphere ) 

- RECURRENCE OF MAGNETIC ‘ Storm.’—On February 
23, a considerable magnetic disturbance commenced 
at 164 hr., reached its greatest intensity between 
13 hr. and rg hr. on February 24, and died away by 
aboot 5 hr. on the prite morping. E 
range shown by the declination et out 
the ditar banco. was a httle miara tha 1°. Bright 
moonlight probably prevented the observation of 
aurora; which would be a likely phenomenon on the 
nights of February 23 and 24. e interval between 

‘the commencement of this ora eee and ao 
preceding one on Janu 26 is 28:0 days. © 
sunspot ee Side wich it is pre@umabl 
related, is ın solar latitude 22° (see NATURE, Feb. 6, 
p. 208), The time taken for a spot at this latitude to 
tuake one complete rotation relative to the earth is, 
on the average, 27:6 days. i 

-7 As evidence of the existence of a relationship 
between. and magnetic disturbances, Mr. 
E. W. Maunder showed from the Greenwich magnetic 
and data that the latter frequently recur at 
intervals of about 27 days, corresponding to the 
average period of the sun’s rotation relative to the 


t now on the sun’s disc 


earth as given by sunspots (Monthly Nokces R A S. 


65, 2-34, 1904). The last two ‘storms’ provide an 
example of such a recurrence. 


Tue SPECTRUM oF THE RECENT AURORA.—In & 


, Universitets 
ven of the 


-letter receved from Prof, L. V 
Fysıske Institut, Oslo, an accoun is 


aurora of January 26, which appeared at the tıme of 
the ae storm noted in NATURE for February 6., 


*Prof. Vegard writes that the striking feature of this 
aurora was its intense red colour, which spectro- 
scopic analymsa showed was mainly due to one single 

Ime in the red, about A=6323 A.U. S 
grams taken at Oslo and Tromso also showed the 
characteristic auroral spectrom isti of the 
auroral Kne,’ 5377 ÅU., and the negative bands of 
nitrogen. The prominent red line has been recorded 
on two previous occasions at Tromso in 1923—24, and 


- ita mean wave-length deduced from the three observa- 


tions is 6322:4 A. Prof. Vegard states that the line, 
which is of the same character as the ‘ auroral line,’ 
cannot be due either to hydrogen, helium, oxygen, 
« or the ordinary spectrum of gaseous ni i 
however, solid nitrogen js barded with cathode 
Tays, two eri of narrow bands NND and (N,N,) 
a in tho red and green parts of the 4 
The relative inténsities and character of these bands 
vary considerably with the magnitude of the nitrogen 
particles, the properties of the electric discharge, and 
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ed eye, thus malang the. 


when an inert gas, such as neon, is introduced (see 
also NaTurE, May 1924, p. 716, for Prof. Vegard’s 
account of his investigations of the auroral J. 
From these laboratory ents, Prof. ie 
thinks that this red line, 6323, is to be regarded as 
the limiting aspect of the band N,, just as he considers 
the auroral line, 5577, to be the limiting aspect of N}. 
Moreover, the study both of the luminescence spectra 
of‘ solidified gases and the oscillation band series 
suggests to him' that the changes of colour so fre- 
quently observed ın aurora may result from a trans- 
formation of the spectrum due tp oscillations. 
Another letter, received from the Chief of the Polish 
Maritime- Station at Dantzng, gives observations of 
the same aurora seen at that place and at the Hel 
i _ The colour is described as from. 
ick-red to dark carmine and its brightness as being 
variable. 
Attention may be di to two other recent 
contributions to the problem of the auroral 


opposing in Proc. R S., Series A. vol 106, p. 117 
an paor by Lord Rayleigh, and Prof. McLennan 
and Dr. Shrum, respectively. -0 
ComETS.—Ensor’s comet is now well placed for 
observation in the morning; it 1s moving north so 
tapidiy that it will soon be observable ughont 

the night. The followmg ephemeris 1s for 65 a.m.: 

RA. N. Deal, kgr. log 4 

Mar 4 21h 2m 4 21° 4’ 98124 9:9643 

. 2I I3 23 30 33 9:8661 9:9481 

I2. 2I 28 I4 40 13 9-9134 ~9'9419 

16. 2I 48 56 49 36 99552 99466 

20. 22 17 48 58 12 9:9928 9:9616 


Itsnaked eye erty dorg this panpa is doubtful, 
but it will probably an escopic object. 
On the mo of March 8.it will be'}° east of Zeta 
Cygni, on March 14 14° east of pno Cent It then 
asses through Cepheus and the northern part of 
ce} . ~ ase 

Blathwayt’s comet has grown fainter, but should 
still be within reach of moderate apertures. The 

folowing ephemeris 1s for ob : 
RA 


har log A 


Mar $ 5h 53m 14% 42°47 02055 00123 
» 5 41 24 43 50 0°2140 00620 | 

I2. 5 32 35 44 30 02225 orob, 

16. '5 26 I 45 3 0'2312 0+1462° 


The comet 18 ın Auriga, moving nearly parallel to 
the lne joming Beta to Alpha. . 

Tuttle’s comet may be visible with moderate 
apertures when the moon is absent. The ephemens 
for ob is: 


RA. N. Deol. kgr. lg à. > 

7 Mar 3. rh 21°7™ 30° 43°  0'I222 0'2249 
II. I 521 28 25 00991 0:2226 

1g. 2 222 25 49 0-0769 O'22I2 


Prof. A. Dubiago gives the following hyperbolic 
elements for Van esbroeck’s comet, based on 
observations on Nov. 19, Dec. 4 and 23, Jan. 12. 
1925 Oct, 3-00066 U.T.” 
106° 25 azo ha : - 2 


pes 


334 34 299 --I1925°0 
49 Ta 38-4 J. 
OrIgsOL, 

17002442 
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Recent STUDIES oF PITHECANTHROPUS. — In 
Natural History, the journal of the Amencan Museum 
of Natural History, VoL. 25, No. 6, Dr. J. H. M‘Gregor 
summarises recent views on erectus, 
but in addition contributes to the discussion of the 
place of these remams in our siege of the 
phylogeny of man the conclusions at which he him- 
Sot res arrived as the result of first-hand study of 
the bones themselves and of Dr. Dubois’ endocranial 
cast, to erosion of the outer bone by the 
action of honc acid, casts of the calvarium give 
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Research Items. g 
Dr. A. C. Johansen deals with the ence of 
mackerel in the Kattegat and adjacent of the 
Skagerak. In the waters of the Ka ti and Belt 
Sea, two layers occur usually, a layer of 
relatively low salinity, and a lower layer with relatively 
high salimty. This stratification is due in| the main 
to the outflow of relatively fresh water|from the 
Baltic, and the inflow of relatively salt wa. nom the 
Skagerak. In the upper layer, to a d of about 
e RE Ao casi Ger A Gurren directed 
towards the Skagerak and the North while ın 
the lower layer it 13 towards the Baltic. | Johansen 


an erroneous impression which can only be corrected 
by examination of the actual bones. 3-5 millimetres 
and more must be added to the maamum length, 
making it 184 mm. Further, the nuchal surface of 
the occiput to which the powerful neck muscles were 
attached has also suffered. The a aa occipital 
slope was therefore more vertical and consequenti 
more ape-lke than the cast. The corrected bread 
measurement, allowing for erosion, gives an mdex of 

15. 
af ae so-called Broca’s convolution he marken 
expansion of the middle temporal convolution suppo 
the view that Pithecanthropus could produce and 
appreciate articulate . In a reconstruction of 

e size and form of the brain made by Dr. M‘Gregor, 
the hominoid features outweighed the pithecoid very 
decidedly and gave a volume of $40 cc. The general 
brain form is more Jike the gibbon than the gorilla, 
though in convolution it is more hke the latter. In 
both size and form, however, the brain is distinctly 
closer to man than that of any ape. 


THE SIGNIFICANCE OF THE CHARACTER OF THE 
Harm IN Man.—Dr. Fritz Sarasin has contributed a 
study of ges in the character of the hair in 
Melanesian and African children to L’ Anthvopologie, 
T. 35, pts. 5-6, m which he arrives at conclusions of 
no small importance in relation to the question of 
the significance of hair as a criterion of race. It has 
been stated by Martin that the form of hair character- 
istic of the different races is already to be observed 
in the newly-born, and the same or similar statements 
have been made by other anthropologists. ` Dr. 
Sarasin is unable to endorse this view as a reault of 
his observations among the Melanesians and Africans. 
Among New Caledonians, infants up to the of 
a year or a year and a half have almost straight or 

tly wavy hair, of brown, t brown, or even blond. 


It does not begin to change until about five , and 
does not become completely frizzy lke t of an 
adult until about six , when it is still shghtly 
lighter in colour. This observation is su ed by 


the records of observers in the New Hebrides pear, 
Heim), in Africa (Collignon, Frédéric, Junod, } 
and among the negroes of the Unrted States (Schultz). 
Among negroes, however, the hair is black and not 
lighter in colour, and the in form takes place 
rather earlier. It follows that frizzy hair must be 
considered a secondary character in man. No anthro- 
ee ee Thus it must have 

acquired at a later geological epoch, the straight 
or wavy hair being the p: character. Further, 
if it is a secondary character, it must be i 
it to have been acquired by the different races of 
which ıt 18 now a character at different times and in 
different ways. Frizzy hair, therefore, cannot be 
regarded as a possible basis for racial classification. 


PREDICTIONS OF A MACKEREL FISHERY FROM 
SALINTTY OpsERVATIONS.—In No. 8 Medd. fra Komm. 
f. Haownderstg. Ser. Fishert, Bind 7, 1925, Copenhagen, 
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In the endocranial cast both the development: 


advances evidence to show that there is a connexion 


and May indicated by a high salinity, and a low 
temperature of the surface waters m June. He 
concludes that a ction with a certain! degree of 
probabili whether it will be a good or bad mackerel 
can. | ihe wipro teed ini ies S 
and April are to hand, or about one or two 
months before the fishery in the Kattegat i 
Dr. Johansen adds a footnote to the 


begins. 
ect that 
predictions will be published ın Dansk Fis j ; 


ENCYSTMENT IN Dipintum.—C. Dale Beers records 
(Proc. Nat. Acad. Sci. U.S.A., vol. 11, Sept] 1925) the 
results of studies on encystment in the ciliate 
Ditiinium nasutum with the view of ae the 
cause of the conflicting conclusions b 
Calkins and by Mast. Calkins picked out m ah 
of ten pure hnes of this ciliate a single i 
and supplied it with nine specimens of 









daily as food. As generations passed the on-rate 
ually decreased and the en entra creased, 

e latter roo percent. in the 1318t generation. 
Calkins concluded that in Didinium the of 


generations results in diminished vitality| and ulti- 


mately in encystment with nuclear tion 
and rejuvenescence, and that there are types 
of en ent, one which protects i environ- 
mental adversity, and the other which periodic- 


ally and independently of the environment and 
resultdin rejuvenescence. Mast’s experiments differed 
from those of Calkins in that at each isolation of 
Didinium, he placed with this ciate enohgh Para- 
mæcium to ensure a surplus of food, and he found no 
evidence to indicate that encystment periodic- 
ally. The present author has carried out series 
of iments on Didinium descended ffrom one 
individdal—one series of four lines was cultivated 
according to the ure of Calkins, |+6. each 
Didinium was supplied daily with nine mascia ; 
the second series of four lines was supplied, as ın 
Mast’s investigations, with sufficient food ensure 
a surplus. Except for this difference the series 
were kept under the same conditions. |The first 
serles ved like those in Calkins’ ents and 
the second like those of Mast. The encystment in 
the first series was due to the unfavourable} condition 


--lack of food. The mere passage of generations’ 
does not result in encystment or in ce 





rate, provided the environment is favo le. The 
evidence indicates that all the cysts af Di inium aro 


of one type—protection cysts. 


EFFECT oF ULTRA-VIOLET RAYS ON THE GERMI- 
CIDAL AcTION OF THE Broop.—Colebrook,| Hill, and 
Eidinow showed that when the skin is ETRE to 
sources of ultra-violet rays the power of the blood 
to kil bacteria is greatly increased when tested 
in vttro—by so much as 65 per cent. in the rabbit 
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and 17 percent in man. Further work (A. Eidinow, 
Brit. Jowrn. of Radiology [B.I.R. Section], vol. 31, 
No. 306, 1926, p. 35) has shown that this in 
germicidal power of the blood is evoked only when 
the rays produce erythema (reddening) of the skin— 
preferably a mild eryenes that disappears within 
twenty-four hours. excessive e of the skin 
to the sun’s rays may cause a diminution of the 
bactericidal of the blood. It is only ultra- 
violet rays shorter than 3100 A U. which produce 
ayons and hkewise increase bactericidal ction 
of the blood, and those derived from the mercury 
vapour lamp, the carbon arc, and sun’s ra 
equally efficient. The mechanism of the ion is 
uncertain, for there 18 no erimental evidence to 
support the view that the irradiated skin cells form 
a cidal substance If an animal is injected 
with bacteria so as to cause a septicemia or blood- 

ning, the natural bactericidal power of the blood 
alls to a v low d , and tion of the skin 
with ultra-violet rays during this does not 
increase the bactericidal er of the blood, so that 
acute infections of this fond cannot be treated by 
these means. Direct exposure in viro of defibrinated 
blood to ultra-violet rays destroys euch bactericidal 
power as it may posseas, but injection of 10-20 cc. 
of this irradiated blood into a rabbit results in a 
marked rise in the bactericidal power of the blood 
of the animal after a latent period of two hours. 
- The phenomenon appears to be due to some effect 
on the corpuscles, for it ıs not obtained with irradiated 
blood-serum without corpuscles. 


are 


A Frordé or UTAN AND Nevapa.—Volume 25 of 
Contributions from the United States National 
Herbarium is a flora of Utah and ‘Nevada, by Ivor 
Tidestrom. This area lies wholly within the and 
Tegion, but 1s very diversified in character with high 
mountains se ted by dry desert vall or by 
tablelands e flowering plants and ferns are 
treated systematically, some 3700 jes being ın- 
cluded, with keys to the species and larger groupe. 
In an ete ane eae eee the author draws a 
striking parallel een to hy and vegetation 
of this corner of the United Sta and the Iberian 
peninsula in Europe. H. L. Shantz gives a brief 
summary of the main characteristics of the chuef 
plant communities from the point of view of the 
ecologist, whilst Arthur W. Sampson deals with the 
environment of the flora of the alpine regions and 
foothills Wrthin this region the flora typical of 
the western United States meets the flora typical of 
northern Mexico, the lne of demarcation beng 
described by Tidestrom as conspicuous in south- 
western Utab and southern Nevada, where it coin- 
cides with the northern limit of Comiia tridentata, 
the creosote-bush , 


TRAUMATROPIC CURVATURES IN Pxrants.—This 
con ion of curvature in plants as resulting from 
the “stimulus ” of a wound is perhaps of doubtful 
validity, and Adolph Beyer has recently completed 
an examination of the subject (Btologssches Zentval- 
blatt, vol. 45, pt. 12), which leads him to an alter- 
native interpretation Such curvatures, he thinks, 
should be explained as due rather to an interference 
with the normal nutritional correlation asa result 
of the wound. He thus explains curvatures in 
seedling h tyls, coleoptiles, and roots as due 
toa dirr bnc of one of two correlations, namely : 
. (1.) Growth-promoting substances moving from the 
a of the caleoptile, Pie opier on oe ere 
o Helianthus seedling; (ii.) food supphes moving 
to growing tissue from regions of storage. _ 
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“their tips. No 


“ness from 
. cautious observer 


‘structures that have been com 





Pr eg RED SANDSTONE FLORA OF SCOTLAND.— 
. H. Lang contributes an MES IS to 

the Transactions of ths Royal Socisty of Eds Pak vel 
54, Pt. 2, No. 2), in which he continues the im t 
studies which he commenced with the late 
Kidston. -He has studied the t-remains from the 
fish-beds of Cro and evidence of the 
oe of a considerable bulk of vegetation of 
vari character. By extracting the remains of 
and i fein the rock, he has recognised 

nine distin IP OLE aadr ater mainte od pinch ar 
angia. Some of the spores have a very c 
form and ornamentation, but the plants which bore 
them are as unknown, and they indicate that 
several more plants of' tho epoch remain to be dis- 
covered. The other plant remains are fragmentary, . 
but under Dr 8 careful treatment have yielded 
valuable results. e has found that Thursophyton 
had circinate buds like Psilophyton. The us 
Hostimella has received further elucidation, and two 
new es with characteristic sporangia have been 
described. One, H. pinnata, shows a series of in- 
curved pinna-hke branch with sporangia at 
estion is as yet made as to the 
systematic oe of these forms, but their remote- 
e Lyco es 1s pointed out. To a less 

cy suggest a resemblance to some 
of the much dissected fronds of the Lower Carboni- 
ferous pteridosperms and ferns. Another organism 


. R 


. described, Hosismella racemosa, is a sporangium. bear- 
.ing branch, ; 
Stromness 


it` was derived from the 
. This 1s a remarkable structure 
consisting of an axis bearing’ sporangium-like ‘or 
on either side, each sporangium being surrounded by 
@ zone where the jock is stained a darker colour 
forming a sort of halo. There is no evidence as to 
the type of plant on which these branches were borne 
and it 18 provisionally placed in the genus Hostimella, 
but it is clear that artificial genus, while poasess- 
ing little vegetative differentiation, had reproductive 
aane of a varied character. Tho whole work is a 
uable contrıbuhon to our scanty knowledge of 
the earliest known land flora of the world. ~~ 


MOUNTAIN BULDING AND IGNEOUS Action.—In 
the Proc. Am. Phil. Soc. vol. 64, 1925, p. 283, Prof.. 
R. A. Daly returns to his geological exploration of the 

ibilities arisi from the assumption that the 
ayer Ween hypothesis of contmental drift is 
correct, e concerves that the moving continents 
slide on a substratum of hot basaltic glass which, «~ 
though ngid to stresses of short periods, 1s extremely 
weak, ountain chains are then explamed as 
on the down- 
stream side of continental “ landslides.” Upstream, 
breaking tensions are necessarily developed, and mobile 
fractions of the substratum are forced up the abyssal 
fissures, the general' type of magma generated being 
basaltic. Downstream, the itic crust beneath a 
cline 1s overridden by sliding foreland, and 
of it sinks down into the underlying basalt which 
is thus displaced, and tends to erupt along the soles 
of thrust-planes. The sunken then melts, and 
gives rise to second that invade the 
crumpled sediments as batholiths and stocks with all 
their attendant dykes and lavas. The rise of magma 
18 aided by gas pressure, the juvenile gases acting as 
finxes in the development of volcanoes of the central 
type. A combination of the Joly and W 
hypotheses may make this or some simular e 
workable, but it is difficult to believe in the y 
substratum, for sesmolo persistently j 
rovide any evidence for the emstence of a basaltic 
yer beneath the continents. .A rock-layer of 


ener 
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density about 3-4 is indicated, and this may be eclogite, 
since the geological evidence is conclusively in favour 
of a basaltic composition, The ibilities thus seem. 
to be eclogite PE gear of solidity and basaltic 
magma during epochs of fusion, basaltic glass being 
completely fled out. 


A GIANT CRATER IN ALasxa.—Dauri recent 
exploration of the couptry west of the Aleutian Mts. 
by a United States geological survey party, a gigantic 
crater was discovered, which, with its associated 
features, closes what was sup to be a wide 
in the volcanic. line of ‘the Peninsula. te 
W. R. Smith gives an in account of the crater 
in Prof. Paper 132-J, ofithe U.S. Geological Survey, 
1925.. The rim is nearly circular and has an average. 
diameter of more than six miles. ‘The area of the crater 
thus exceeds that of Crater Lake, Oregon (54 mules 
in diameter), but is only about half the area of the 
craters of Ngorongoro in East Africa and Aso-san in 
Japan. These three craters are all examples of the 

known as calderas and are due to. subsidence. 

_ The newly discovered crater, named Aniakchak Crater 
(after thé river that rises within it), belongs, however, 
to the explosive ae of which it is now the largest 
example known, tmaj Crater, also in Alaska, having 
previously held the record with a diameter of three 
miles. Ji the volcano had originally a low 
cone, then about 15 cubic miles of material must have 
been. blown away. Much of this can be accounted 
for by the great spreads of volcanic ash already known 
to the east and*south. Within the crater is a large 
truncated cinder-cone, msing to 2200 feet above 
el ey Lake, which occupies part of the north- 
floor of the crater. The volcanic formations 

lie on a basement of Upper Jurassic sediments, and 
the inner wall of the crater is made up of layers of 
pE and black lava—probably obaidian-—with quartz- 
iorite below. Black'obsidian is also found ten miles 
away, though exposures of lava flows are rare owing 
to the thick covering of the surrounding country by 
fragments of glassy lava, pumice, and ash. The 


volcano is now oan peas quiescent, no fumerolic 


activity having been d 


CURRENTS IN THE UPPER Are.—The Meteorological 
Office, ‘ Air , in Professional Notes, No. 42 
(London: H.M. Stationery Office, 1925, price Is. 6d. 
net), gives the result of an “ Investigation of the 
Winds in the U „Air from Information irdi 
the Place of Fall of Pulot Balloons and the Distnbu- 
tion of Pressure,” by Mr. J. Durward.. This note 
discusses the honzontal movement of pilot balloons 
in relation to the distribution of pressure. The data 
used are obtained from post cards, on which the 
date, place, and time of origin are entered, attached- 
to the pilot balloons. The finder of the balloon is 
TOPET to TEn: he cae atier entering the place 
and time of findi During 1923 more than rooo 
cards were returned. The results throw some light 
on the direction of winds at high levels, but the 
method ı8 attended by so many uncertamties that 
it 18, on the whole, inferior to the careful observa- 
tion of high clouds, although it 1s practicable in all 


VARIATIONS IN: RADIO SicnaLs.—In broadcasting 
it is well known that there are great vanations in the 
quality of the reception.’ These variations are due 
to many factors, including sunlight, temperature, 
barometric preasure, humidity and human agencies 
As they occur not ‘only from season to season, but 
even from hour to hour, they are far too complex to 
Lagi pie trai cater Ae The only sati ry 
method . of- a g this. problem is the statistical 
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method, namely, to analyse similar observations 
taken over specified areas by a number of competent 
observers during a considerable period of ‘ume. A 
test of this nature was organised by the [Bureau of 
Standards over a period of a year (1922-123) 
C. M. Jansky has analysed the results| in 
No. 297 of the Bureau of Standards 
shown by observations made of KDKA, 
mitting station of the Westinghouse Co 
-prove that “ fading’ is most 
Se i and October, and least in February and 
April. The atmospherics were worst in August ahd 
September, and least in February and It 
has sometimes been stated that signals from distant 








stations are often of greater intensity signals 
from stations of similar power but situated much nearer 
to the observer. The results obtain by two 
entirely different sets of observers on different 
transmitting stations verify this It clearly 
indicated that somewhere between 100 and 200 miles 


the signals are less satisfactory than the signals 
received from much more distant stations | From the 
scientific point of view this is of importance. 

STRUCTURE OF GRAPHITE —In No. 3 of Scientific 
Papers of the Insistuts of Physica Ai Chemical 
Research, Tokyo, G. Asahara has shown by means of 
measurements of the diffraction of X-rays that, how- 
ever finely powdered, graphite possesses a prystalline 
structure. In the case of thirty-four different forms 
examined, amorphous carbon and graphite are 
essentially identical. í 


SEPARATION OF InDIUM.—Reprint No. 4 from the 
Scientific Papers of the Institute of Phystcal and 
Chemical Research, Tokyo, 13 a description of the 
detection and tion of indium. A mbpthod was 
devised of precipitating indium by means of ammonium 
sulphide from a dilute solution acidified with sulphuric 
acid: after the addition of.a small amount of tartaric 
acid and neutralisation with ammonia. proved” 
satisfactory when tested with mixtures of several 
kinds 





“KNOCK” IN INTERNAL COMBUSTION | ENGINES. 
—Report No. 979 (E. 15) of the Aeronautical 
Research Committee (London: H.M.S.O, price 2s. 6d. 
net) deals with closed vessel explosions off mixtures 
of air and liquid fuel (petrol, hexane, and benzene) 
over a wide of mixture strength, intial tem- 

ture, and initial pressure. Attention | was par- 
icularly directed to the production of detonation in 
in combustion engines. The conclusidns are too 
numerous to summarise, but a few pomts may be 
mentioned. At 100°C. the air-fuel ratio for maximam 
explosion preasure 18 considerably less that 
required for complete combustion. Rich ward of 
all three fuels give rise to a knock, the intensity of 
which increases with decrease m the air-fuel rato 
and is a patany preceded by high frequency vibra- 
tions. Ring e temperature sometimes inates 
the’knock. ith normal mixtures the explosion time 
diminishes with increase in initial tem ture and 
increases with increase in charge- de . The 
addition of about 6 per cent. of exhaust}gas to a 
normal air-hexane mixture has but little; effect in 
suppressing knock at 230° C. initial temperature. 


Comparatively are ee of water vapour can; 
apparently, be ad to the charge without effecting 





a préciatls the efficiency of the. conversion of the 
emical energy of the fuel into press energy, 
even when the losion time is largely affected by 


these additions. e results connecting tendency to 
knock and the mchness of the charge pear to 
contradict ience with actual engines. 6 report 
is fully Wlustrated. 
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The Carnegie Trust for the Universities of Scotland. 


kd 
VEN a 
annual the Executive Committee of 
the Carnegie Trust leads to the conclusion that the 
beneficial influence exercised by the Trustees for 
nearly quarter of a century in furthering the cultiva- 
tion of science in the Scottish ‘universities shows no’ 
ign of abatement. Moreover, the financial support 
orded by the Trust is not confined ‘to the univer- 
sities, but is now extended to a number of colleges 
and institutions which are more or less closely associ- 
ated with the universities and are d work of 
uivalent standard. About one-half of the income 
ot the Trust is utilised partly in the endowment of 
tesearch in all branches of science and partly ın 
- assisting the universities and other institutions to 
provide buildi and equipment for lbranes and 
scientific laboratories, to endow professorships and 
lectureships, and to develop the social side of student 
life by the erection ‘of unions and hostels. 
As regards the first object, a sum of more than 


18,000}. was expended in the academic year 1924-25 
in the BAP of fellowships, the holders 
of which are expected to devote most of their time 


to research, research fellowships and svar aaa and 
Tesearch, grants to members of the staffs and other 
investigators, Grants were also made to the Scottish 
Marine Biological Staton at Mullpart, the Rowett 
Research tute at Aberdeen, and the Antmal: 

Breeding Research Department at Edinburgh. ; 
For the academic year 1925—26, 20 teaching fellows, 
Io research fellows, and 31 research scholars have 
been appointed, while in addition, grants in aid of 
have been given to 36 individuals. eas 

the year 1924-25, 17 scientific papers were pubhsh 
by teaching ows, 28 by research fellows and. 
scholars, 27 by recipients of research grants, and 13 
by inv tors working in the laboratory of the 
Royal College of Physicians; in these papers the 
following subjects are ted: Mathematics, 


of the twenty-fourth | 


judgments of the experts appointed by the Trust to 


' repdrt on the work of fellows and scholars are dni- ` 
formly favourable, and it is recorded that many of 
those who in former years were thus to 


pursue their scientific careers now occupy prominent 
positions in the academic or industrial vada, 

With respect to the provision of opportunities for 
the prosécution of scientific research in the Scottish 
universities, ‘the tions of the Carnegie Trust 
have brought about a’ marked change for the better. 
Previous to Mr. Carnegie’s munificent donation, there 
were very few post-graduate science scholarships, and 
many of thé most promising students were compelled, 
by the necessity to earn a livelihood, to leave the 
universities as soon as they had graduated. Now a 
selected number of graduates are enabled to enter 
upon courses of research, vastly to their own ad- 
vantage and to that of the universities. Moréover, 
as ıs evidenced by the following quotation from the ' 
report, the activities of the Trust have also benefited 
the universities ın a less diréct manner: “. . . itis 
evident that the cause of University educdtion com- 
mands to-day the conmstent confidence and support 
of private benefactors and of public bodies. On mare, 
than one occasion the Committee, in intimating their 
r roeeeer grants, have expressed the hope that 

ese would act as an incentive in stimulating local 
effort to supplement the Trust’s contributions, and 
hasten the completion of many important purposes 
to which the Teast were Able to give only i 
assistance. Se ee 
measure of help has been forthcoming. During the 
iets inquenmum alone private benefachions to the 
our Universities have exceeded 800,000}. Yet large 
as are the sums now devoted to University work in 
Scotland, there are few sections which do not call for 
some further advance, and the help which the Trust 
has been able to give 1s to be ed as only an 
indication of the ities which still exist to 





physics, chemistry, geology, botany, roology, anatomy, | benefit the people of Scotland through the Univer- 
ntology, physiology, pathology, medicine. The © sities.” i 
The Genetics of Cereals. - 4 R 


‘THE study of the cytol of cereals has come to 
have an important p in agricultural plant 
breeding. In both wheat and oats, diploid, tetra- 
ploid and hexaploid species are known, the haploid 
number of chromosomes seven. In rye and 
barley the fundamental num is the same, but 
polyp varieties have so far not been discovered. 
ut as much less work has been done with the latter 
cereals, it is not improbable that polyploid species 
may yet be found in them. Dr. E Y Stolze has 
ublished a summary of our present knowledge on 
Fos subject, ia which all the earlier work is reviewed. 
In certain forms of wheat and oats eight pairs of 
chromosomes have been described. Some of these 
records may be due to error, but certain of them are 
-probably correct. Stolze ee that such forms, 
which are indistinguishable trom the normal, have 
arisen through transverse segmentation of one 
chromosome. This is more probable than the alter- 
native method’ of origin through non-disjunction as 
in Cinothera lata, since in the latter case external 
differences appear. But the author himself figures 
in rye a homotypic nucleus with six chromosomes, 

1 Dae Chromosomensahion der hanpteachhohsten 
hee Comte Tent 3) crea " Von Kari Viktor Stolze. 
TL . (Lespazg : Gebrader 

1945.) 9.60 gokl marks. c 
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i EL åp 
which is an indication that non-disjunction occurs in 
this jes. H 
. The author recognises that the determination of 
whether, ın any cage, a transverse or a longitudinal 
split has occurred, depends largely upon comparative 
measurements of chromosomes and nuclear volumes. 
The usual view has been that in the wheats the 
polyploid conditions have arisen through longrtudinal 
PrE of the chromosomes, probably accompanied 
by crossing. Stolze favours the view that enta- 
tion of the chromosomes has been concerned. Further 
investigations alone can settle this question. It seems 
very probable that both longitudinal and transverse 
splitting of the chromosomes have occurred in 
different genera of ts, but ın the wheats the view 
of multiplication by a transverse split encounters 
serious S ANT both genetical and cytological. 
The determination of this point would throw further 
light on the relationships of the various forms. 

A dwarf form of wheat, which originally appeared 
in ents of de Vilmorin, has since been care- 
fully studied by Messrs. E ow and Wadham 
(Jowrn. Genetics, vol. 16, No. 1), with interesting and 
unportant results. It was known that the dwarfs 
gave rise to talls which bred true and dwarfs which 
continned to ‘split’ in a ratio which t be 
interpreted as 1:2: 1, including certain bushy plants 
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which never flowered. Also, the talls and dwarfs 
could not always be distinguished by their heights. 
It was found t in each generation dense-eared 
plants (a safer character to deal with than dwarfness) 
gave (1) lax-eared, (2) dense-eared, (3) short plants 
with one stem and no ear, and (4) bushy pigmy 
plants with ‘no ear. ‘The last, when grown under 
special conditions, produced ears which were found 
to be denser than the normal dense-eared form. 
Dense-sared plants showed wide fluctuation in height, 
which made classification on a height basis imprac- 
ticable. Usually, height and ear-density are inherited 
ind dently and are hence bly determined 
Le erent chromosomes. It is therefore suggested 
t in this ever-splitting race there may have been 
a fusion of these two chromosome pairs, this being a 
at least of the mutational change to which the 
warf form owed its origin. A number of ever-splitting 
races of cereals are . It is n or z 
logical eS ton of this peculiar dwarf 
ate, wick may help to clear up the genetic peculi- 
arities of such ever-splitting races. 

In another paper in, Journ. Genetics, vol. 16, No. 1, 
Meeers. Engledow and Hutchinson give some results 
of crossing 7 Triticum turgidum and T. durum 
or rivet and Kubanka wheat. since these are both 
tetraploid species, there is no sterility in the hybrids. 
The i plants from this cross showed the vigour of 

apie ea In previous experiments with wheat 
the endosperm characters of the seed have a 
to show maternal inheritance, in spite of the fact that 
double fertilisation takes place, which might be ex- 
pected to lead to the phenomena of xenia, or paternal 


Dielectric Constant and Molecular Structure.? 


‘THE physical methods for investigating the 

structure of molecules are principally five in 
number : (7) the ratio of the gaseous specific heats 
at constant pressure and constant volume; (2) the 
arrangement of atoms in crystals found b -r&y 
diffraction methods ; (3) the molecular band spectra 
as interpreted by the TER theory ; (4) pheno- 
mena indicating strong fields of force around certain 
types of molecules; (5) refractivity and dielectric 
properties. The connexion between dielectric con- 
stant and molecular structure was to some extent 
realised by Faraday, but the theory has been developed 
by Lorentz, Debye, J. J. Thomson, Gans and Pauli. 
Recent tests have confirmed the basis of the theory. 

The electrons in a molecule are displaced in an 

electric field, causing the appearance of an electric 
Moment. Account must also be taken of the facts 
that not all electrohs are similarly situated mm the 
molecule and that an effect is uced on the field 
of its neighbours by the di ent of an electron. 
The affect uced on displacement of any 
electron by t of other electrons in the same mole- 
cule must also be considered. If each molecule 1s 
a permanent electric doublet of moment uz, there 
is a tendency of molecules to orlent themselves with 
their electric axes in the direction of the field. This 
is hindered by the thermal agitation and a statistical 
average degres of ny oer ent results, depending on 
the moment of the doublet, the stren of ths 
field and the temperature. All these rs are 
included in the equation of Debye : 

«-T ets ue ( B 

Siani Bgtel y+ set) = 4 +7) 
1 Abstract of an address by Prot, K. T. 


ioe promdant of Beotioa È (Pirmos) of 
for the Advancement of Sasancs, delrvared at the Kansas City meeting on 
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influence on the end In T. turgidum x T. 
durum the - Were er than in ei parent, 
bat while in ediate in certain features, tht vitreous 
texture and extreme hardness of the durum gee a 
were dominant. Moreover, the grains o F, 
were uniform, although the endosperm 
to an F, generation and might be 
recombinations. In the F, plants the same condition 
held, but in addition to the plants with jend 

like Hergidum or like durum, there were other plants 





in which .the in showed various of the 
two kinds of tissue. The striking difference between 
the phenomena of xenia in maize end and 
maternal inheritance in wheat endos leads to 


the suggestion that since in wheat seeds] the endo- 
cells are already dead, the pe character 
etermined by the male nuclei has not hañ a chance 
to express itself. But the same conditions would 
appear to obtain in the maize seed, where xenia 
occurs. : 
In these crosses the inheritance of solidness of 
straw bas also been studied. The “lodging” of 
cereals ıs believed to be due to lack of| elasticity, 
rather than lack of , in the . Solid 
straw has greater elasticity. In different Varieties of 
wheat various kinds of solidness were found, and these 
were in general unifactorial differences; but the 
results were influenced by other factors for size of 
straw. 
From these crosses it should be ble jto produce 
a rivet wheat with high yield, hard, ‘Paling’ 
endosperm, and solid, non- ing straw. | 
; RUGGLES GATES. 





In this « is the dielectric constant; N the number 


: of molecules per unit volume ; a the electronic e; 


y, the number of electrons of type p in the molecule ; 
r the binding constant; L, a factor to take-account of 
the effect produced on the displacement of any electron 
by that of other electrons in the same molecule; & 
Boltzmann’s constant; T the absolute tempera- 
ture; A, B are constants, and D is the density. 


In the case of gases the equation has only recently 
been tested with sufficient accuracy; eig very near 
unity. One of the imental m , used by 


Herweg and improved Zahn, consists in amplify- 
ing the electrical beats between two differently tuned 
oscillating circuits, one of which contains the experi- 
mental condenser alternately filled and emptied of 
gas. The electrical beats are made audible by a 
telephone receiver and produce acoustical [beate with 
the sound from an electncally driven -fork. 
eTEN is capable of measuring ajchange in 
ca one part in two milions. By plotting 
t2 wor, where v is 1/D, a straight line id ob eins 
m which A, the binding constant r and B, or the 
3 ent electric moment » of the molecule, may 
computed. The values of » so found|vary from 
1 03 x 10-* for iyctogen chloride to 0:06 x 10° for 
carbon dioxide. the case of liquids, the yalues vary 
from o-2z0 x 10-* for benzene to 2-15 x 10°* for amyl 
alcohol; the value for water is 198xt10-". The 
application to liquids is not very good, probably on 
account of the mutual achons between molecules not 
-allowed for in Debye’s formula, and Gans derived 
a much more complicated formula. C. P.|Sm has 
rentz 
m formula to permit at leasi an oximats 
calculation of the electric moment in noo cases. 
In some cases the moment varies with temperature, 
apparently due to association. | 
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If assumptions are made as to the structure of 
molecular models, the consideration of dielectric 
constants will enable these to be tested, although 
of course it will not explicitly give us the structure 
of the molecule Prof. Compton gives examples of 
the Lewis-Langmuir type and shows that the electric 
moments produced by the shifts of the electrons in 
the formation. of molecyles are reasonable values. 

The. binding constant may also be calculated from 


refractivity data, and. the fi derived by Born 
and Hesen , Fajans and (noe, Smyth and others 
indicate that the electrons are most easily shifted in 


ions with small central positive charges (cores) and 
also ın large atoms, where they are far removed from 
the centre. The deformability of molecules thus 
indicated has an fo sd bearmg on the theory 
of spectra, and a difficulty in the Ritz formula may 
perhaps be resolved if ıt is-assumed that the electron 
shell is distorted by the field of the valency electron 
rotating about the core of the atom. Prof. Compton 
mdicated that numerous interesting problems still 
await investigation in other aspects of dielectric 
constants. ` g 





University and Educational Intelligence. 


ABERDESN.—The Senatus has resolved to confer 

the honorary degree of LL D: on Prof. F. W. Olver, 
rofessor of botany ın Univermty College, London ; 

Br. R. W. Reid, emeritus poran of anatomy in the 
University of Aberdeen ; f. T.B Wood, professor 
of agriculture in the University of Cambridge. ~ 

BrrWINGHAM.—The report’ of the Ponapal (Mr. 
C. Grant Robertson) ted to the annual meeti 
of the Court of Governors on Febr 25, shows tha 
the number of students, which been steadil 
imini since the abnormal period of inflation fol- 
lowing the War, last reached its minimum, and 
theré are indications that recovery has already begun. 
The tage of unmatriculated and part-time 
students continues to decrease. Be a. 

The construction of the new block for the tipogra 
departments at baston 18 rapidly progressing, an 
it 18 ex tha the bel Ai be ii ase nét 
session, The transfer of these departments, however, 
will raise a serious Lalas ain that the 
Library ın ita present form will be quite inadequate 
+o meet the consequent increase in the demands on 


ats apana: k 3 
~ The new building for the Department of Petroleum f 


Mining is already occupied, and 1s shortly to be 
ionnail opened. In addition, a new laboratory has 
been erected for the Mining Department and equ 

with large-scale experimental plant for the y of 
scientific and technical problems of coal treatment, 
the funds vid the Central Committee 
of the Miners’ Welfare Fund. , The Principal directs 


attention to the fact that the Mining Department 
now serves as the pen ye miting school for 
the Universities of ‘ord and Cambridge. 


Ah -appeal is made for more generous su of 
the De MA the midland area gen y. In 
“particular, “ t is needed to-day. 1s the establish- 
ment, on an adequate scale, of post-graduate scholar- 

ips. Its absence is a cause of national waste; 
‘and no better ice to the cause of true education 
-and a heeghtened national efficiency could be rendered 
than by the creation of such an.endowment.” 

‘Camuripcr.—Mr. G. F. Shove, University lecturer 
ın economica, has been elected to a fellowship at King’s 
College. Mr. I. A. Richards and Mr. F. McD. C. 
Turner have been elected to fellowships at Magdalene 
College. i 


NO. 2940, VOL. 117] 


A slight change has been introduced into, the le 
tons governing medical studies ; it is now laid down 
that no student may attend any course of instruc! 
tion ‘for the third M.B. examination until he shall 
have passed the last part of the second examination 


(pharmacology and general pathology). Some‘ 
men ina h ’ may is distaste el, bat hare 
principle on which the change 


“little doubt t the 
is founded as sound. 
. The Board of Research Studies is p ing that a 
of each successful thesis for a research degree 
shall be published in the R . . Such summaries 
would then be distributed the universities from 
which non-graduate research students are diawn. 
The present practice is that dissertations are placed 
in the University Library ; some of them never appear 
in print, and in this way good work is sometimes lost 
to sight and memory. It is thought that the present 
proposal would obviate this possibility and also 
avoid overlapping in research work. Incidentally, 
the t increase in numbers of research students at 
Cambridge ın recent years will become apparent. 

The governing body of. Emmanuel College is offering 
to a research student, commencing residence in 
October 1926, a studentship of the annual value bf 
150%. Preference will be .to a candidate who 
has already completed at least one but not more than 
two years of research. Applications should reach the 
Master of Emmannel d Master's Lodge, Emmanuel ` 
College, arinen ngland) not later than June 30. 
Candidates ah submit certificates of good 
character, a statement of the proposed: course’.of 
research, and evidence of general abihty and of special 
fitness for the proposed course of research. 

Lonpon.—The offer of the Petrie Medal Committee, 
on behalf of the subscribers, of a Petrie Medal and 
Fund amounting to 75/. has. been accepted. The 
Medal is to be awarded once in every three years for 
ical Nenana work in archsology, preferably to a 

ish subject. ; ; : 
. Prof. C. A. Lovatt Evans has been a nted as 
from Aug. 1 tothe Jodrell chair of physiology tenable 


at University lege. Since 1922 Prof. -> 
Lovatt Evans has University professor of 
tal Medical 


physiology at St. Bartholomew's H 
College. Dunng this period-he has published “ Re- 
cent Advances in Physiology ” (1925) and edited a 
new edition of Bainbridge and Menzies’ “ Essentials 
of Physiology ” (1925). _ : 

Dr, G. V. has been appointed as from March 1, > 
1926, to the University rane ge physiology 
tenable at University oega, . Anrep was 
educated at the University of Dorpat and at the 
Medical Faculty of the University of Leningrad. 
From 1912-14 he was 4 in research work at the 
University of i and at University College, 
London. aoe IQI7 fare 1920 he was senior 
assistant physiol at the Institute of Experi- 
mental Medicine of i and in 1920 he was 
appointed assistant,,and in 1923 senior assistant 
in physiology at University College, London. He 
‘obtained the D.Sc. degree in physiology in 1923 and 
has been awarded the Schafer Prize and the Jae 
Mickle Fellowship (1924—25) for his research work in 
this University. i blished work includes numer- 
ous articles in the Jouta, of Physiol. (1912-25) ; 
Proc. Roy. Soc. (1923-25); and in Heart. 





APPLICATIONS for the Beit fellowships for scientific 


research should be’ made upon a i form and 
sent to reach the’ Rector, College of Science 
and Technology, South Kensington, S.W.7, by, at 


latest, April 19. 
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Contemporary Birthdays. 


March 8, 1855. Prof. Karl E. Ritter von Goebel 
March 8, 1859. Sir Robert Blair. 
March g, 1862. Sir Sidney F. Harmer, K.B.E, 


FRS. 
Maj.-Gen. Sir R. Havelock Charles, 


March ro, 1858. 
G.C.V.0. 

March 10, 1861. Sır Arthur E. Shipley, G.B.E., 
E.R.S. . £ i 





Prof. Kart E. RITTER von GOEBEL, LL.D. 
St. Andrews), a forei member of the Linnean 
ety, was born at Billigheim, Baden. He was 
educated at the universities of Tübingen, Wurzburg, 
and Strasbourg. Elected to the chair of botany at 
Strasbourg ın 1881, he later occupied posts at 
Rostock and Marburg, down to the time. when he 
became essor of botany at the University and 
director of the Royal Botanic Gardens, Munich. An 
authority on the mosses and hverworts (Bryophyta), 
some of his work has appeared in English cane the 
titles, ‘Sketches of Plant Biology” (1889), “ The 
Organography of Plants ” (Oxford, 1905). 


Sir Ropgert Barr, Education Officer of the London 
County Council from Ea a graduate of the 
University of Edinburgh. ly he had practical 
experience as a schoolmaster, afterwards engaging in 
new avenues of work.as Chief Inspector, Technical 
Edncation, Ireland, 1901-4. In 1903 he was a member 
of the Mosely Education Commission. to America. 
He was prendent of the Educatonal Science Section 
at the British Association meeting in 1920. Sir Robert 


has written.informing on features of American 
education; on the ion of science to industry, 
and cognate subjects. 


Sir SIDNEY HARMER, Director of the Natural 


History D ents, British Museum, was born at 
Norwich. ucated at University College, London, 
he uated at King’s College, Cambridge; after- 


w he was Assistant Tutor there (1890-1908) and 
Superintendent of the University Museum of Zoology. 


Sir HavELock CHARLES, sergeant,- surgeon to the 
King, isa Knight of Grace of the Order of St: s 
of Jerusalem. He was educated at Queen’s College, 
Cork, Dublin, and at one or more foreign universities. 
He passed into the Indian Medical Service from 
Netley in 1882. Formerly professor of surgical and 
denpi anatomy in the medical colleges at Lahore 
and cutta, he was also surgeon of the Mayo 
Hospital, Lahore. Sir Charles accompamed their 
Majesties the King and Queen to India, 1911-12. 
Formerly he was president of the Medical Board and 
Medical Adviser to the Secretary of State for India. 
An authority in tropical diseases, he was for some time 
Dean of the London School of Tropical Medicine. 


Sir ARTHUR SHIPLEY, eminent as a zoologist, 
Master of Christ’s College, Cambridge, since 1910, was 
educated at Universty College, London, and Christ’s 
College. He was demo tor of comparative 

“anatomy in his university, 1885-94. From 1917-19 
he was vice-chancellor of the University of - 
bridge. In 1887 he was delegated by the Colonial 
Office to apie i a plant disease in the Bermudas. 
Translator of Weismann’s work on heredity, he has 
been a voluminous writer in all branches of zoological 
science. Sar Arthur is chairman of council of the 
Marine Biological Association. a ‘ 


NO. 2940, VOL. 117] 


NATURE 


Se 363 


= 


Secieties and Academies. 


(E LONDON: 


Royal Society, February 25.—O R. Baldwin and 
G B. Jeffery: (1) The relativity theory of plane waves. 








Weyl showed that vitational waves| of small 
amplitude may be resolved.into waves of types-— 
longitudinal-longitudinal (L-L), longi al-trans- 
verse (L-T), and Eransverse-tranaverse (1-1) | Edding- 
ton showed that the only physically ves are 
T-T waves, and identified a particular of T-T 


wave, accompanied by an electromagnetic Wave, wi 

light. It appears that these waves are not purely 
SEAE but are accompanied by a cumulative chanse, 
which seems to indicate that pans light wayes cannot 
be propagated indefinitely. aves of finits amplitude 
are now discussed without approximation. hether 
accompanied by electro-magnetic waves or not, L-L 


and L-T waves are fictitious, while T-T waves pro- 
ted with the velocity of light are physically real 

e exact differential equation of t| waves 19 
obtained. Eddington’s conclusion that e light 
waves cannot be pro ted without a alative 


e is confirmed by the more exact treatment. 
(2) Electronic orbits on the relativity theory. Foran 
electron and nucleus attracting carers pa the law 
of the inverse square of the distance, either one can 
describe about the other a circular orbit of any radius, 
or, if on the balance there is a mutual repulsion, no 
circular orbits are Sarees On the relat 
the inverse square law is no longer accurate 
and the circumstances in which a circular orbi 
described are less simple.—Margaret Stimson and 
G, B. Jeffery : The motion of two spheres in a viscous 
fluid. The stream Sadao of the motion} generated 
two spheres moving with equal velocities in their 
re of centres is calculated. The fluid thrdst on each 
of the spheres 1s calculated and numerical values are 





computed for the case of equal spherés—-A. L 
McAulay and F. P. Bowden’ Evidence ‘for a film 
theory of hydrogen ov tential from su tension 


measurements. In order that hydrogen may be 
liberated at the cathode a film of high s tension 
must first be formed over the mercury. In a pure 
acid electrol the passage of extremely small 
quantities ‘of electnaty produces this which 
remains intact when the circuit passing the current is 
broken. Addition of small quantities df ions of 
metals more noble than copper destroys the film 
completely and instantly; metals less noble than 
copper leave the film intact. The film when fully 
formed seems to have a definite place in the electro- 
chemical series. Production of overpo at the 
cathode requires the initial establishment ðf the film, 
In building up the film, single electrode potential 
measured above reversible potential of ury is 
roportional to surface tension of film; and finally, 
Rather addition to the film increases singlb alenado 
potential, but leaves surface tension approximately 
constant.—J. H. Wolfenden: Critical potentials of 
hydrogen in the ‘presence of catalytic nickel and 
copper. By comparison with results obtained when 
molecular hydrogen was the preponderating source of 
ionisation, it is concluded that substan uantities 
of atomic hydrogen are present at the metal surface. 
Similarity exists between the effect upon the form of 
the ionisation curve of the presence*of the catalyst 
metal and that of an incandescent grid (as determined 
by Olmstead).—J. P. McHutchison: Adsorption ex- 
iments with radium D and radium E. isotopic 
precipitate, formed under such conditons that one of 
the two analogous radio-active compounds is soluble, 
exhibits a preference for 1ts own isotope, | whereas a 


304, 


non-isotopic precipitate la 
The addition of a soluble 
radium p and radium E sto 
radium D by charcoal, and in 





no such erence. 


18 way radium E Has 


been extracted in a state of great purity. The half- 
iod of radium E has been so determined as 


life 
4:9 days —J. S. Dunn: (1) High-tempereture oxida- 


tion ot metals. The oxtdation of three copper-zinc 
It is controlled by 


alloys has been investigated. 
diffusion through a protective film of oxide, and the 
rate of omdation varies exponentially with the 
temperature. The vanation of diffusion rate with 
témperature is deduced. (2) The low-temperature 
oxidation of copper. Oxidation of copper in its 
normal commercial state follows the theoretical 
eee law over com tively short time intervals. 

dation of catalytically active copper proceeds more 
of this departure from the ideal 

occurring in the oxde film, 
and a general el is established between catalytic 
behaviour and oxidation rate-—J. Heyrovský: A 
note on the significance of the electrode potential. 
The stages of the author's cycle, described by J. A. V. 
Butler as irreversible, involve the correct free energy 
terms. 


Geological Society, February 3S. James Shand: 
The alkaline rocks and ring-intrusions of Pilansberg 
(Transvaal). Pilansberg, a group of hills in the 
western Transvaal, is the largest of the secondary 
eruptive complexes which are super-imposed upon the 
great complex of the Bushveld. The en which 
caused the extrusion of the Bushveld felsites, and the 
intrusion of the sheets of norite and red granite, was 
not quite exhausted by these tremendous events ; 
but reactions went on underground, which led to the 
opening of new channels through which alkaline 
magma ascended. Plugs and dykes of syenite and 
`~ foyaite cut the granite and the norite in Seknkuniland, 
in the Pretoria district, and in the west, where Pilans- 
berg ts one of the peer intrusions of purely 
alkaline rocks in the world. The Berg is circular in 
outline, and covers about 200 square miles. The 
rocks may be grouped into (1)-a volcanic series and 
(2) an intrusive series. The former includes felsites, 
phonolites, mS and a great development of tuff 
and breccia ; these rocks formed a cover under which 


the intrusive series crystallised. 


Linnean Society, February 4.—A. Bruce Jackson. 
On a new hybrid conifer (Cupressus macrocarpa x noot- 
Ratensis). e tree was raised in 1911 from seeds 
of a cone taken from a tree of Cupressus macrocarpa, 
growing about 50 yards from one of C. noothatensts, 
which was evidently the ‘pollinating plant—B. O. 
Coventry: Coloured photographs of Cashmir plants. 
—C. C. Hurst: On the nature and origin of species in 
Rosa. The genus Rosa may be divided into two 
major groupe: (1) Diploid, with 7 gametic chromo- 
. somes ; (G) Polyploid, with multiples of 7. Diploids 

fall nat y into 5 discontinuous species which 

true to their structural characters, are intrafertile 
and interstenle. Polyploids (except a few duplicated 
cultivated forms) are composed of various combina- 
«tions of characters and chromosomes of the 5 diploid 
species. Chromosomes of diploid and polyploid 
species may be frequently observed working in 
_septets dunng mitosis and meiosis. This presents a 
new mode of hetedity with non-Mendelian ratios, and 
offers a solution of the problem of the inheritance of 
uired characters. diploid species which 
do not conform to the septet formule are classed as 
distinct genera; they may be relics of the noe 
flora. the distribution of species comcides wi 
accepted views of the arctic ongun of the land flora 
-NO. 2940, VOL. 117] 
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of the northern hemisphere, and points to an origin 
by descent from an arctic decaploid species with 
5 double septets of chromosomes and characters, 
ponsreed and adapted to vanable conditions, which, 

y successive losses of whole septets, gave rise to the 
lower polyploid ea and even y to the five 
srecialleod diploid spectes. The original decaploid 
species would most probably arse by duplications of 
an ancient diploid species under luxuriant conditions. 
This would be followed, in secular time, by differentia- 
tion of the five double septets of chromosomes and 
characters by duplicational segregations and gene 
mutations. Evolution would be an alternati 
process, from diploid to polyploid species (i.e. creative 
and from polyp id to diploid species (1.8. emergent), 
according to geological conditions. 


Optical Society, February 11.—W. M. Hampton: 
The ann and reannealing of glass. (ui.) The 
determination of annealing temperatures. e for- 
mule deduced in pts. 1. and ii. are applied to the 
case of heating glass under constant ent, and the 
temperature at which strain cere is obtained, 
the effect of the known change the coefficient 
of ee cae on this temperature being discussed. 
iv.) The annealing of glass at low temperatures. 

annealing equation is considered from the point 
of view of dimensions.—F. W. Preston: The nature 
of the polishing operation. The evidence for the 
existence of a surface layer on polished glass differing 
from the under! material and from the surface 
layers of ground, or fire-glazed glass, or crystalline 
surface layers in the case of quartz, is slight or nega- 
tive. The poli process may be one of ultra- 
microscopic abrasion complica by the fact that 
the fissures produced by one grain of the abrasive le 
in the territory of its neighbour, and that the abrading 
efforts of the several grains tend to nefitralise one - 
another. 
$ DUBLIN. 


Royal Irish Academy, January 25,—H. Ryan and 
Amy Markey: The action of nitne acid and of 
nitrogen peroxide on triphenylamine. Nitrogen per- 
oxide converted triphenylamine (in solution) into a 
tetranitrotriphenylamine .which did not t below 
280° C. Nitric acid at the ordinary temperature 
and at low concentrations ın acetic acid or carbon’ 
tetrachloride solution converted triphenylamine into 
the same tetranitro derivative, and in addition to it 
a trinitro derivative melting at 219° C. and a hera- 
nitro derivative melting at 272° C. were obtamed. 
The nitrotriphenylamine melting at 139° C. previously 
obtained by Herz (Ber. Chom. Ges., 18, p. 2157) was 
shown to be 4-nitrotriphenylamine by theeis from 
~nitrodiphenylamme.—H. Ryan and Glynn: 
the relative s of the removal of nitric acid from 

ms Carine certain aromatic compounds. 
uimolecular amounts of nitnc acid and diphenyl- 
amine, diphenylnitrosamine, stilbene, phenylbenzyl 
ether, diphenyl ether, ee diphenylure- 
thane, and ethyl-o-tolylure e respectively were 
allowed to interact at the same concentrations in 
carbon tetrachloride solution at 60° C. The speed 
of the removal of the nitric acid was greateat in the 
case of diphenylamine and diphenylnitrosamine.- The 
initial in the case of stilbene was greater than 
that with phenylbenryl ether. Diphenyl ether rə- 
acted less rapidly than phenylbenzyl ether but more 
rapidly than the urethanes.—H. Ryan, D. T. Flood, 
and P. T. McNulty: The nitric compounds of 
f-dinaphthylene oxide. f-dinaphthylene oxide, in 
carbon tetrachlonde solution and at the ordinary 
temperature, was converted by nitric acid at low 
concentrations into mononttro-s-dinaphthylene oxide, 
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melting at 185° C., which was previously obtained 
by Podeis and Limpach (J.C.S., 59, p. 1100), 
and a dinitro-$-dinaphthylene oxide melting at 
318° C. The latter substance was also got by the 
action of nitrogen peroxide on #-dinaphthylene oxide 
in acetic acid solution, but ın the absence of a solvent 
a tetranitro-s-dinaphthylene oxide decomposing about 
320° C. was obtained. Another es tetranitro- 
@-dinaphthylene oxide melting with decomposition at 
342° hA was formed by treating the dimaphthylene 
oxide with fuming nitric aad 


EDINBURGH. 


Royal Society, February 8—NHenry Briggs: The 
Wheatstone bridge as the means of measuring linear 
and an dimensions at a distance, and its applica- 
tion to borehole surveying. The paper consisted for 
the most part of a description of the author’s bore- 
holé surveying instrument known as the “ Clino- 
phone.” 
resistances held in shallow cups provided with 
electrodes, the principle of Wheatstone’s bridge can 
be utilised in obtaining polar co-ordinates and in 
reading such co-ordinates at any distance. Thus a 
transmitter, placed in a borehole of any depth, 
automatically furnishes messages to a 
receiving station, from which thé direction and 
amount of deviation from the dicular of the 
hole can be obtained —E T. ttaker. On the 
adjustment of Sir J J. Thomson’s theory of light 
to the classical electromagnetic theory. In a recent 
paper Sir J. J. Thomson has suggested a corpuscular 
or quantum theory of light, in which the light is 
supposed to consist of closed circular tubes of electric 
force moving, with the velocity of light, at right 
angles to their planes, like vortex-rings. This theory 
is now brou within the com of the classical 
Maxwell-Lorentz theory of the electromagnetic field. 
Thomson's theory is extended by adjoining to the 
Maxwell-Lorentz equations certain terms which repre- 
sent a “magnetic current.” Any theory of the type 
of Thomson’s necessarily involves the mtroduction 
of these terms A kind of “electric vortex-ring”’ is 
thus obtained and expressed analytically: such a 
structure would behave as a light quantum. 


LEEDS. 


Philosophical and Literary Society, January 27.— 
W. P. Milne: The ten nodes of the’ Hessian of the 
cubic surface —S. Brodetsky: The equations of the 
gravitational field in orthogonal co-ordinates. The 
equahons of the gravitational field in Einstein’s 
theory, when put down in their general form in terms 
of tensors, have the disadvantage of not being im- 
mediately intelligible. On the other hand, if an 
attempt is made to write out the equations in explicit 
form, the result is too complica for analytical 
use. The gravitational equdtions are now worked 
out in terms of orthogonal co-ordinates with. no 
other restriction. The similarity with Lame’s trans- 
formation of Laplace’s equation is interesting and 


suggestive.—E. C, Stoner: The atomic moments of 
ferromagnetics. The etic moment per atom of 
ferro etic metals and alloys may be found from 


the variation in ibihty with temperature 
above the’ Curie point, and from the saturation 
intensity of magnetisation at low temperatures. 
Interpreted on the basis of the quantum theory of 
atomic magnetism, the ap tly discordant values 
deduced by the two edela are compatible with 
each other, and with the values found for = 
magnetic ions in solid salts and solutions. E: 
Brett and R. Whiddington: Note on the passage of 
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In this instrument, by means of liquid 


. It is known that under certain conditio: 


electrons through small apertures. It ‘has been 
found in agreement with previous workers that if 
electrons in vacuo are ted towards, dn anode 
furnished with a narrow and more or less central 
aperture, only a small fraction of those] electrons 
which ap on the further side sek aS 
correspon , en 


the magnetic s is examined, there is not a 
continuous tion of energies as hitherto|su posed, 


B. Whytlaw-Gray: Photopboresis. Phatophoresis 
is of very general occurrence; it es from 
“substante to substance, and the negative effect never 
occurs without the positive. In some substances the 
negative effect is very difficult to detect. ‘The effect 
is most marked with highly absorbent bddies such 
as carbon and organic dyestuffs.—Mrs. M? S Burr: 

imi note on solvate formation. An equation 
has been deduced representing the solubility of 
2 : 4-di-nitrotoluene in sulphunc acid-watet mixtures 
of different concentrations between 84-5 per cent. 
and EA w cent. aad Similar equations E to 
be 





for other nitro-compounds, and may be 
explained by supposing that the solute forms, with 
the better solvent, a continuous series of solvates in 
uilibrium with a certain amount of solute. 
e application of the equation may be complicated 
by the formation of compounds betwee e two 
constituents of the solvent, although no great diffi- 
culty 18 experienced where the compound is. sharply 
defined, as, for example, in sulphunc acid mono- 
hydrate.—Sylvia Garstang and W. Garstang: Pre- 


liminary note on the development of trylloides 
and its bearing on the ancestry of the (Chordata. 
The inclusion (Tunicata) or exclusion (Amphioxus- ' 
Craniata) of the hypophysial region within the neural 
folds is com with the continuity or minuity 
of the longitudinal cihated bands of inoderm 
larve. The evolution of Chordata is due to elabora- 


tion of the original larval organisation, and its partial 
(Tunicata) or complete (Amphiaxus-Craniata) le. 
secie t8. 


session of an original adult condition 
pedomorphosi) .—D. Greenwood and W. H! Pearsall : 
bservations on geotropism. Earlier conclasions are 


confirmed that geotropic curvatures are pasociated 
with changes in oe ee concentration of 
tissues during the period of curvature. In (Vicia faba 
stems and roots, the convex flank is shghtly more 
acid. The differences in pH value observed -are 
sufficient to cause differences in volume on the 
convex and concave flanks and hence account 
for the curvatures observed. The different behaviour 
of the stem and root is associated with obbervations 
on the pH value of the fluids exuded from;stem and 
root—these being of low pH in the stem It is also 
found that geotropic curvature is more, rapid m 
lants grown in the light (as compared w those 

pt in the dark), and also in plants which have 
been exposed to coal-gas. 


Paris. 


. Academy of Sciences, January 25.—Léoh Guillet : 
The properties of certain treated chrome-nickel steels. 
of heat 
treatment, some special steels, es ally) ghrome- 
nickel steels, become very fragile, although their other 
mechanical properties remain practically unchanged. 
Details are whe of experiments forming a system- 
atic study of this phenomenon.—A. Vayssfére: The 
systematic position of the genus Erato, a prosobranch 
gasteropod mollusc.—A. Myller: The pping of 
surfaces.—Arnaud Denjoy: The iteration of analytical 
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functions —-D. Mordoukhay-Boltovskoy . The general- 
isation of the theorem of Eisenstein indicated by 
Tchebychef.-René Lagrange: A class of conforntal 
representations.— — Kivéliovitch: The calculation of 
the conditions of shock in the problem of 
three bodies—V. Fock: reduction of the plane 
roblem of elasticity to an integral equation of Fred- 
Im.—Bernard Lyot : Fhe polarisation of the planet 
Venus. The lanation of the polarisations found 
for Venus would appear to depend on the properties 
of cloudsyformed of minute drops of water—-E Dar- 
ofois and P. Gabiano: The polanmetnc study of 
mineral and organic dimolybdomalates. An applica- 
tion of Oudemans’ law. An extension of work y 
published on the dimolybdomalates of sodium and 
ammonium to other bases (lithium, potassium, aniline, 
barium, calcium, methylamine, etc). All these are 
characterised by the anion 4Mo0O,,2C,H,O, —V. 
Posejpal: Resonance absorption in the domain of the 
X-rays.—Jean Gandillot : presence of a bed of 
coal in the metamorphic strata to the south of 
Limoges.—P. Fallot and R Bataller : The tectonic of 
the mountains between Montalban and the coast of 
the Province of Castellon (Spain) —L Ebléand J Itié: 
The values of the magnetic elements of the station of 
Val-Joyeux (Seine-et-Oise) on January 1, 1926.— 
L. Blaringhem : Methods and results in the formation 
of hybrids of lax.—Mille. Laura Kaufman. The growth 
of the body and o; of the pigeon.—Lucien Daniel : 
The variations of inulin in the grafted Jerusalem 
artichoķe.—F. Granel: The morphological and func- 
tional signification of the pseudobran of fishes.— 
Auguste Lumiére: The invisibility of certain fioccu- 


lates —Mme. Phisalix: The rabicidal er of the ` 


blood of the hedgehog-——-H Violle. The antiseptic 
power of chloropicnin, Details*of experiments prov- 
ing the great antiseptic power of aqueous solutions 
of chloropicrin ‘with various types of pathogenic 
organisms, 


February 1.—H. Deslandres: The magnetic per- 
tarbation of January 26, 1926, at the Meudon Ob- 
servatory. bis magnetic storm was indicated on 
the recording instruments for about 15 hours, and 
at the same. time an aurora borealis was visible 
The state of the sky prevented simultaneous ob- 
servations of the sunspots with the spectro-helio- 
graph. Measurements of the intensity of wireless 
waves received from Rome and Bordeaux are made 
daily at the Observatory, and on this day ıt was noticed 
‘that the intenarty of tion was greatly increased, 
those from Rome being about four times the average 
strength.—A. Blondel: The reversibility of poquency 
tmoultipliers with iron cores.—V.-Grignard and 
Chambret- The ketomic splitting of the tertiary 
alcohols. The decomposition by distllation of tertiary 
alcohols into water and an unsaturated hydrocarbon 
is well known, but in a few cases a ee into 
ketone and hydrocarbon has been observed. It has 
been found t under certain conditions, detailed 
in the paper, the dehydration can be suppressed and 
the formation of ketone imcreased.—M. Camile 
Matignon was elected a member of the section of 
Chemistry in succession to the late M. A. Haller— 
Charles Jordan: New developments for the applica- 
tion of the theorem of Bernoulli —N. Mandelbrojt : 
Transcendant numbers and analytical functions.— 
Nikola Obrechkoff: The' summation of divergent 
series and the cal prolongation.—V Nechville : 
A new form of differential equations of the restricted 
elliptic problem.—Jean Fallou and A. Mauduit: The 
mamtenance of a non-sinusoidal free oscillation by 
resonance of one of its harmonics.—Pierre Thomas 
and Mile. Marie Sibi: Contribution to the study of 
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- Pt. xxix—On some te 


the structure of jellies Details of the study ‘of the 
behaviour of the gel formed by the dibenzoyl acetal 
of sorbite—Etienne Audibert: The mechanism of 
the fusion of coal. A study of the effect of rate of 
heating on coke formation.—Louis Grenet: Quasi- 
limiting states in crystalhsed bodies —Ch. Courtot 
and Jan Krolikowski: A new p tion of a-inda- 
none. This substance is obtamed with yields of 90 
to 95 per cent. by the oxidation of a-chlonndane with 
chromic acid. de indene, obtained by a careful 
rectification of phenolic oils from coal tar and sub- 
sequent removal of phenols by soda, can be con- 
verted into the chlorindane by hydrochloric acid.— 
Pastureau and Mlle. Zamenhoi . e preparation of 
propylidens and isoamylidene acetone with inter- 
te production of the corresponding ketols. 
Propionic aldehyde and alcohol are condensed with 
ueous soda in the presence of ether to the ketol 
cl, —CH(OH) —-CH,-CO-C. and this is 
yd ydrated by oxalic acid to ə unsaturated 
ketone. Isoamylidene acetone is obtamed by a 
simular reaction.——L Royer: The mutual onentations 
of crystals determined by the 
plane link of the two species. Maurain and L. 
Eblé: The magnetic storm of January 26, 1926. 
Details from the records of the magnetggraph at the 
Val-Joyeux Observatory —Raymond Chevallier: Ex- 
tinction of the magnetic perturbations at the periphery 
of Etna.—Jean Dufay Polansation of the ight from 
the nocturnal sky.—P. Lavialle: The polymorphism 
of the anthers in Knawtta arvensis —Pierre Lesage : 
The camosty of the cotyledons and the bushy 
form of the stem in Lepidium sahoum acclimatised 
to salt water.—Francois Pellegrin: The affinities of 
the flora of the volcanic summits of Tibesti (Central 
Africa) —R. Souéges: Embryogeny of the Umbelli- 
fere: The development of the embryo in Carum 
Camm. —Armand Dehorne: Cytological indices of the 
resence of cholesterol in the normal eye —J. Wolff: 
e presence ın various fungi of an oxydase not 
previously described. In a certain number of fungl 
there exists an ory dage, “apcompanying laccase and 
but distinct from two ferments, 
which has the property in the presence of oxygen of 
oxidising ferrous salts of organic acids to ferric salts. 
The namé ferrase is proposed for the ferment.—G. 
Leven and Emile Coudert: New data on the patho- 
geny and therapeutics of incoercible vomiting in 
pregnancy.—Georges Mouriquand: Pellagra. Its ex- 
permmental realisation.—L. Auger: The experimental 
realisation of vitular fever. i 


MELBOURNE 


Royal Society of Victoria, December 10.—E. Kidson: 
The annual vanation ın the velocity of cirrus clouds over 
Melbourne. The velocities were deduced from nepho- 


‘scope observations. The predominating westerly 
‘component has a marked minimum (16-5 m/s) ım 


February, a second in May, then rises to a maximum 
(26-3 m/s) in November. The vanation is of a 
similar for the south component, but opposite 
for the north and east. There 18 close correlation for 
each component between the velocity and the fre- 
quency of observation. The resultant mean direction 
18 approximately 270° from January to April, 280° 
from May to Au thence veering to 265° in 
December.—Gerald F. Hill: Australian termites 
propeta Notes on Stolotermes, Calotermes, and 

ptotermes with descnptions of new species.—New 
or lrttle-known fossils in the National Museum, 
plant remains from 
Narracan, S. Gippeland. The flora deacribed occurs in 
a com tively thin seam on the Ten Mile Creek 
near Thorpdale, and is part of a thick bed of sand- 
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stone and quartzte underlyin g the older basalt, It 
is apparently older than that of the Morwell Coal, and 
of a kind that compares closely with Berwick in 
Gippeland, and even with Dalton near Gunning, New 
South Wales. The“ Acer” earlier recorded from the 
Australian Tertiary undoubtedly belongs to Sterculia. 
—A. J. Ewart and A. H. K. Petrie: Contributions to 
the flora of Australid (xacx1). Noteworthy among the 
new genera and ies from the Northern Territory 
are the genera Wycliffea and Sideria, the former of 
which belongs to the ee ar rt and shows a 
response to xerophilous conditions by complete 
‘cleistogamy, while the latter belongs to the Malvaces 
and shows remarkable reduction of the andrecum.— 
A. D. Hardy: Delayed dehiscence affecting several 
in the families M , Proteacee, and 
niferæ. Ah of Hakea leucoptera, twenty years 
old, bas retained its earliest ts unopened, and 
several yog ypres Pe ” have withheld seed of 
six years of fruitings. Callistemon and Melaleuca 
delay is habitual. Some hedge plants of Cupressus 
macr a showed five years’ reservation. In Exca- 
lyplus platypus var. acumtnatus specimens from one 
tree in vanous ee that in six years the 
inch-long umbel became immersed in the stem 
or branches. Protea melifeva and Is 
phylus retain indehiscent fruits in 


Rome. 


Royal Academy of the’ Lincei, December 1925.— 
G. Bruni and A. Ferrari: Solid solutions between 
compounds of elements of different valen Anhy- 
drous lithium and magnesium chlorides. en exam- 
ined by the powder method, anhydrous magnemum 
chloride gives a photo corresponding with a cubic 
lattice comceident with that of lithium chloride; the 
elementary cell contains two molecules of magnesium 
chloride or four molecules of lithium chloride. Since 
the magnesium salt is doubly refracting and uniaxial, 
it has a peeudo-cubic structure belonging to one of the 
tetragonal or hexagonal systems.—I’, Zambonini and 
R. G. Levi: Isomorphism of molybdates of rare earth 
metals with those of calaum, strontium, barium and 
lead. In the isomorphous molybdates of the alkaline- 
earth and cerium group metals, the elementary solids 
are found to contain equivalent volumes of these 
compounds —E. Bompiani: Construction of projective- 
differential invariants of a surface — Carlo Severini : 
Convergence of the series of oppona functions. 
—Beniamino Segre: Quadratic complexes of straight 
lines of S —Giıovannı Sansone: Indeterminate equa- 
tions of the unit of negeaye type in real quadratic 
bodies —Antonio Signorini: Presso-flexion of masonry. 
—Amnaldo Belluigi: Somighana’s theory of seismic 
waves —G. Natta: C ine structure of cadmium 
and nickel hydroxides. For these hydroxides, which 


on cerato- 
t heads. 


in the rhombohedral system, the dimension. 


of the cell has been verified by calculation of the 
density and the atomic arrangement controlled by 
calculation of the intensity, various values being 
ascribed to the parameters. Both hydroxdes are 
analogous in structure to esium and aneso 
hydrondes.—A Terni and C. Padovani: Action of 
sodium hypophosphite on stannic chloride. In dilute 
solution these compounds do not appear to interact, 
but at higher concentrations they eld a voluminous 
white precipitate of the formula, SnCk, Sn(H,PO,),, 
pao —Nathan Shalem: A new cenomanian fauna of 

alestine.—Virginia Gennaro: Piedmontite in mica- 
schists in the (Piedmont Alps).—G. 
Amantea and G., Martino: Investigations on spermatic 
secretion (xvii). .Fasting and testicular activity m 
the pigeon—Luigi De Caro: Variations of the 
electrical resistance of the muscles. 
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» Academy of Sciences, December 17.—M! Kohn and 
A Segel: Communicatons on Poroa ols, (x1x.), 
Brominated nitro- and dinitro-cresol.—L. $chmid and 
B. Becker: Condensation of 2-amino pyfidine with 


thiophosgene, and condensation of 2-amino pynidine 
with aliphatic aldebydes—E. Schrodinger: The 
relation of the four-colour to the three-colpur theory. 
—L. Waidmann: Geological survey of thé Moravian 
mountain foundations north of Sigmundsherberg.— 
R. Andreasch: Carbamide and guanidine derivatives 
of the sulpho fatty aads (iv)—O. Abel: An 
attempted solution of the Flysch problem. The 
Flysch sediments in the Alps and thians are 
very uniform, poor in fossils, with unexplained traces 
of hfe and associated with petroleum, |suggesting 
that the Flysch must be a shallow watẹr depoait. 
The ve swamps of south Flonda and of Cuba 
suggest that the Incceramen strata of thé Alps and 
Carpathians may have been laid down jin a tidal 
mangrove girdle—H. Handel-Mazzetti: New Chinese 
lants (xxxvin.), with index to species described 
uring the year 1925.—R. Schwinner:| Mountain 
land north-east of Graz. 









Diary of Societies, 

- SATURDAY, Manon 6, 
Borar Soourry or Mxvicoms (Otology Becton), at 10.804 K,—Sur Willam 
: Hemorrhagio of Ear cog dunng 
Byndrome, — 


Dr. A. R. Fnal: [Acton 
Roya. Lesrervrion or Garat Britany, at 8.—fir t Rutherford ; 
Tho Rare Gases of the Atmosphere and thar Im e ın Atomie 


Theory (1 
QALET Wore Failowstr (at 6 Queen Square, W.0.1), at 8.— Annual 


Conversa none. 
bern oF Berm Foump: Brandh) (at College 


REYTHEN (Lancashire 
of Technology, Manchester), at 4.—G. Mortmar : Alumuum Foundry 
Practica. 


MONDAY, Manon 8. 
Bova Socumrr oy Ennrsuraa, ef 4.50.—Miss N. B Bales: The Anatomy 
of the Head of a Foetal African Hie: t, Hlephas (Loxodonia 


Laws of Visual Fat and of Resultant Sensation 
Crew: Fertality in the FowL—Prof. H. W. bull: The 
Invariant Theory at Tormis im Ax Yanana talang to W Lane Complex. 
—Rsad by hils only :-—Prof. P. Humbert: Some Harmonic 
Problema mtrodumng Extenmons of ‘ nanon- W. 

: A Geometry assomztod with tha Double B n ram 
RoraL Ixwrrruriox og Gamat Barrar, ab §15.—Piof. J. roit: 










Birost), £t 6.—HL J. Deane and otbers * 
Lasrirvrion oF ÅUTOKOBILE Bwaursrss 


ber of Oommerce, Birmmgham), & Topuss: The 
Metallurgut in and Design. 

lusrrrcriow oF Muxormida, Brooms ecting), at 7.—¥. 

Oreedy and others: Diseuamon on A Reosit Dereloparant in A.O. 
Apparstas, - 

a a Morte A Reng) af A NAN, 

Collage, N »upon-Tyne, —. ona: 

E a toh the Applicaton of Blatnel to Agrioulture 
Gusscow Umivursrry ALoumuiers’ OLUB, at 7.50.—Annual General 





Tuerrrors or Awriars (Scottish Loeal Becton) (Annual' General M 
gt Instatation of Hngineers and Shipbuilders in Bootladd, 39 i 
t, Glasgow), at 7.80.—W. B. Barclay: Tapke en ita Alloys. 


BRrun PsronoLogioaL Boarwry (Ednuoakan and Bostons) (at 
Eoyal Bociety of Medicine), at 8.—Drs. Oym Burt, M. Hamblin Smith, 
W. Res ia tO Bh and A. F pedir (aremotelortaty 


The Definition and Diagnoms of oral Im beality. 


The Various Statutes which the New Law ot Hmp 
MaL Boarxrr or Lompom, at 8.90.—fur Hi Oo X. 
and others: Discussion on Obscure P in Adolts, 
Bora. Grograrnicar Socusry (et Holun Hall), at 8.90. | e 
or Onmarrey (Manchester and Seption),—Dr W 
G 


TUESDAY, Manon 9, 
GEOLOGICAL AKD Mimmo Soaery, ab 4 


MANCHESTER 
MiNCHLSTER LITERARY AND PHILOSOPHICAL BOCIETT, 4-—Prof, G. 
Blot Smth: Brains of Apes and Men (Wilde Lecture). 
“Roya OoLLEGE oF PuymoLws or LONDON, at 5 —. . WwW a 
Milroy Lectures) (3). 


Topley : Expermmental Epidemiology 
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at 6 80.—Dr, A. Wede: The Search for Oil m A 
Pombo Icht rg pag at a Dr: Age Stowell: The 
Purification o e —Dr. B. Noposs: Heredity 
and Bvolntion.—Dr. W. O Feir: E A Competitive Study of the 
Pancreas.—Imibella Gordon: Notes on a Number of Munosid Gensia 


asrrrorion oy PwrsoLyom TECHNOLOGISTS (at Baya Sonety of Arta), 
P 


(Aleponarsa Gorgorsesa) with Referenos to Spiculation. a 
Lwerrrurion or SiactzicaL Erornrawas (North Canta) (a$ Hotel 
Metropole, Leeds), a+ 7.—B. A. Ohattook : 
{werTrrumom or Keenreces h Centre) (ab North 


104aL (Booths 
Bntiah Bawon Hotel, Bdmburfh), at 7.—Prof. & P, Bmith: An All- 


c House, 
Roray Proroana rnio BoarwrY, at 7,—Annual General Meeting. 
{wertrors or Barom Foumparmem (Lancashire Branch, Burnley 
Bection) (at Burnley Manmmpel Oo h at 7.18.—~A. B. Wilson: The 
Upefalneas of Wood Pateerns moun Boards. 


Café, Coventry), at 7.80.—P. Brewster: The of Motor 
Oycles for Trents. 
om OF Nwoinmmrs 4 BumrporLoaas iw Boortamp (ab 90 
Wimbank Orsscent, h ab 7.80 
Q at 7.80.—D. J. Seourfield: A IMierosoopic 


UEKXETT MICROSOOPIOAL 

Foam] Crustacean from the Rhyme Ohart, Aberdeenshire. 

PHagwaceorica Soorery or Gnaat Berra, xb 8,—Bdmund White: 
Bntsh Pharmacy and its Relation to Oontanental Precios. 

Rovac Soomry or Manton (i Wedicmne, Mlectro-Therapeu 

and Therapeutics Sections), at &—Discosmon on The Treatment 

Brophthalmic Golis (continued). e 


WEDNESDAY, Maron 10. 


Derrors or Mwrars (Annual General; ype (ab I ton of 
Moechauioal Bngmoers), at 10 au and 2.—G, Morimer: De- 
of Aldmtnmm Alloys—A Review of Ourrent Methods. —8, L 


Oold-Worke1 Me 
stroctare of Cast Metale —W. L, 
—D. Stockdale : The Oopper-Ruch Aluminfum-Oopper-Tm 

ewrtrors or Hyormrn, et 2.90.--Dr. O. B. Shelly: The In 
Infections Diseases in Publie Sohools, 


eno of 


ieetrrorion or HisorricaL Ewaramurs (South Midland Osntre) (at 
Simmgian University), ab Y.R B. Mattbews: Hlectro-Farmmg ; 
or the Application of Hlestricity to Agnmonalture 

Lwetrrors oF Murata (Swansee Loos! Sectacon) (as University Collage, 
Swansea), at 7.15.—Diaenasion on Annealing. 

ere Soarrry oy Gasa Burtace (ab Institutzon of Blestrical Hngmeers), 
a6 7.80. 

Rovan Moonerr or Axre, ab 8 —Dr. R. Thiessen The Microstructures 
of Ocal, 

Imetrromiow oy Crmtoat Ewonrsaas (at Burimgton House 
E M. Dunkerley > Refmgeration in Chemmcal Manufsc 

RovaL Boorery.or Mniam (Burgery, Mediene, Blectro- Lagan 
and Therapeutios Secixons), at 8.—Discusion on Thea Treatment o 
Hvophthalmn Gottre annnm) x 

Hvemncs Hovoarox (ab Royal Society), at 8&80.—Dr. A. 8. 
Parkes: Sterility and Vitamm Deficiency: a Review. 

Doertrcuriom or crural Boromrames (Lancashire and Obeshire 
Branch).—R. Travers Morgan’ Burlding Coustroction from a Burveyor’s 

+ Point of View: a Surrey of Regulations governing Baudings. 


THURSDAY, Manon 1. 


Deercrors of Myrats (Axtraordmary General Moeting and Adjourned 
General Mocting) (at Institution of Mechan Bugmoms) at 
10 ax. and 3,—T. B. Orow’ Some 6n the ft- 


at &— 


Porten : Straten dus to Working or to Corrowon in Microseopioal 
Motallomaphy. A cit pace Btudy of the Node of Action 


bell: The Bffects of Ultra-Violst 


i 
i 
Fé 
f 
i 
i 
$ 
È 
i 


PL 
Fowl —Prof. B. P Oathoart W. A. Burnett: The Inftuence of 
Muscle Work on Yeteboldr m varying Conditions of Diet. — H. 


Fischer: The Heat hberated by the Beating Heart. 

Awran Desrrrom and the Lothians 
Roya OPOLOGIOAL (din burgh m DOL : 
Prehistoric Trepinning. 


Branch) (ab Roy] Oollage of Surgeons, Hdin burgh), 
<Lowpow MareomcarioaL Boowrry (at Royal Astronomia] Somety), at 6.— 
R. H Fowler: Atom-Mechanws ) —W. Saddler : Apolar Trads 
on Cubis Currea.—J. H. Grace: (a) A Point in Knumeratave Geometry ; 
) The Four-square Theorem, —W. H Baker :-A Partoular Onbo-cubis 
ons Transformatson.—H. B, O. Daring: On the Sums of Divisors 
of Numbers (Modaolt:8 and 6).—-Prof G. Hardy: A Thearem-Oon- 

corning Harmonic Fnnefhons, 
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RovaL Oovuece of Poystciams of Lompom, at &.—Dr. B Hart: The 
Deyelopment of ee and its Place in Medscone (Gonl- 


bionan Leotui es 
aL loerrroriom or Garat Bertram, at §.15.—Dr. O D. Mls: The 
Atom of Light end the Atom of Hlestnoity 7 


Borat Ammomautican Bocurrr (Btudents’ on), ab 6.—Flying-Offloer 
from the Pil Point of View. 


RL * Brpermentel Fi 

Socurr or dat Lrpvsrayr cal Bog Group) (jointly 
Pii n a Stone ant iT J. Ae a ae 5. 
— vo’ — a n: 
and Proosssos. : ‘he 


Testrrotion or MLEoTRIcaL hala (Ondas Sab-Oentre) (ab Univer- 
mty College, Dundes), at 7,80.—A. F. Stevenson. Cable Troubles, * 

Orra Socurry (at Im of Science), ab 7.80 —B. 
Application of the t to the Measurement of 
A fiona-—W. G. Collins : è Phymoal and Ophoel 


istics of the Stylos-on-Oellulosd Method ot Reoordmg. 
ah Oentre (Dublm)) (at 
Reeant Dare 


ke: 
bhqua 


Grertroriow or MiwormiaalL Ewarwemes 


Tnuty Oollege, Dnblin), at 745—Dr J. P. Crowley: lop- 
ments ın the uchan of Byntheiie Ammonia. 
Royva Soammry or Mroiama (Neurology Section) (at Natronal Hewpital 
for the Paralysed Queen Square), at 8 
FRIDAY, Maron 12." : 
Borar caL Sootery, at 5.—P. ten Bote on the 
- Problam of Oepheid-Yanation —8, D Taoberny. tations of Stars 
and Planets by the Moon, observed at Kiew ın the 10%4,—W. 


Hhchelberger 

the Pole of Neptune's a gaa H Jones: Note an the 

Becular Motion of the Pole,—-Prof. B. A ‘ The Strustare of 
the Solar Uluster.—M. O. Johnson: Phe Velocittes of Ions under 
Radiation in e Stellar Atmosphere, and their Hffect tn ths 
Ultra-Violet Ooptnuocs Spectrum. 

Roya. Soonsry oF Maprours (Ophthalmology Bostaon) (Clinleal Moeting) 
(at Royal London Ophthalmic Hospital Road), at 5. 

Parma Soonsry or Loxpow (at Imperial of Bum 
B W. Archer: Heat Losses -from Vaeuuni Y: 
AR Tank for the Btudy of the Acoustios of Bald 

Rorau LLEGE oF Surqmous or et 6,—Sr ur Keath : 
Demm stratem of Parts concerned in the tion and Absearptaon of 
Osrebrospinal Fluid. ~ 

HiuicoLoarcaL BoorwrY oF Lowpom (at Linnesn Bocety), a$ & 

Noarn-Hast Coase bearrrviicy oF Hywouremas amp BuIFSUTLONRS 
Sareea. peoues, Corine bi Taa uga ieee as Wingineers) 
at Armstrong at Y — . : Paper 

ROTAL PHOTOGRAPHIC at T.I. A Hodgea: Whaling tn the 


Bouth (Lecture). 
Ixsrrrora or Merats (Swansa Local Section) (ab Unirersity Oollege, 
Bwansea), at Y 15.— Discussion on Annealing. r $ 


Soorry or Tepowrny (South Wales Boston) (at Swanses 
Technical Oo } at 1H —E A Tyler: Some os on Pure 
CGhemivela: An 


nquiry inte the Parity of Available Supphes, 
Jonoa Iwercroriow or Bwarwxmns, at 7.0. —F¥. a Webb: Paint 
8 


Noxru-Hasr Ooarr aia oF oa AND panao Dim (at 
Neweastle-upon-Tyne), at 7.80 —. . Eyra : Whats 

Rowan Baxrtany Layrecrs (af Town Hall, Hastangy), at &— LR 
Kenwood: A Clty of Health 

Bova [wertrvmiom or Gamar Barran, at 0—Sir J. J. Thomson: 
Radiation from Electric Discharges. 

Wrs or Soornaxp Inow Awp Graa Tusrrrore (at Royaj Techmcel 
College, Glasgow).—J Mitohell: Carosion. 
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` British Science and Invention. 


F the importance of research to thel electrical 
industry; or of the notable improvements ın 
machines, appliances, and processes brought about in 
the industry by special investigation, there be no 
question. The new types of electric lamps, hich give 
far better light at a smaller cost than those they super- 
seded, and the new forms of submarine cables enabling 
speeds of working to be increased three or four times, 
are but two familiar instances of the happy results of 
successful research. Formerly progress was achieved 
mainly by the discoveries of inquirers wor single- 
handed, but nowadays we speak of team {work and 
communal research. The simple apparatus of bygone 
days has given place to plant of an ive and 
expensive character quite beyond the pocket of the 
ordinary individual, and because of this, i financial 
requirements of industrial research have to be seriously 
considered. The subject crops up at the meetings of 
every research agsociation, and at the annual luncheon 
of the British Electrical and Allied Industries Research 
Association on February 12 provided the president, Mr. 
Ll. B. Atkinson, with a'theme for his ad 
The position of this particular Association, which 
was founded in 1920, is that though it is admitted it 
has done fine work with good results, yet the Depart- 
ment of Scientific and Industrial Research has had to 
announce that the grant to the Association for the next 
five years will be only half that given d 1920-25, 
while in 1930 it will be stopped altogether.| Many of 
the leading technical journals have referred to this 
matter, and though it is generally regretted that the 
Department is withdrawing its support, ‘yet there 
appears to be no doubt that the industry will rise to 
the occasion, find the whole of its own research fund, 
and probably benefit itself in so doing. Thk Electrical 
Review declares, “ Research is no mere accomplishment, 
something merely ornamental ; it is bedrock necessity,” 
and “ the partial withdrawal of Government aid must 
be accépted as a challenge to greater efforts.? “ Those 
who have saved large sums of money ugh the 
work of the Association know that it is sojand ought 
to subscribe freely to its funds.” 
As to the position of the industry itself, it is a really 
active branch of engineering, and it has not had to 
go through the prolonged depression of many other 
branches. According to one return, the value of 
British electrical exports during 1925, exceeded those 
of both the United States and Germany, thé figures for 
the three countries being: United Kingdom, §,762,000l.; 
United States, 3,977,c00/.; and Germany, |2,876,o00l. 
From these figures it is evident that |the with- 
drawal of the few thousands of pounds allocated 
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to the Research Association by the Govemment 
can make no very appreciable difference to the 
volume Of research if all ın the industry are fulty 
alive to the fact that research is a sound proposition 
commercially. 

In the course of his presidential address at the 
luncheon at the Savoy Hotel, Mr. Atkinson referred to 
the lack of national interest and understanding of 
scientific matters, and towards the close of his remarks 
said: “ Research Associations and research workers are 
not asking for charity; they are urging that the present 
squalid civilisation should be replaced, as it can be, by 
a far better one, if applied knowledge in every sphere 
is encouraged and developed; that instead of being a 
last charge upon the resources of the nation, research 
should be a first charge.” In pressing his claims, 
Mr. Atkinson referred in eloquent words to the epoch- 
making discoveries and invention of British men of 
genius,’ and to Great Britain, “which in science has 
towered above all others.” He remarked that “ modern 
industrial and scientific knowledge is almost wholly 
the production of British effort.” He mentioned the 
work of men such as Watt, Bessemer, Faraday, Davy, 
Kelvin, Lockyer, Newton, and Joule in glowing terms. 
Not only in practical mechanics, but also in mathe- 
matics, in chemistry and in physics, Britain had led 
the way. As to electricity, “ the voltaic battery and 
the magnetic action of currents of electricity are not 
British discoveries, but that said we have finished,” 
while “ our fundamental discoveries have been carried 
forward and applied by hundreds of brilliant workers 
in all lands, but the claim that every great step forward 
in modern science is a British product cannot seriously 
be refuted.” 

No one of British birth fully aware'of the achieve- 
ments of the men of oar race can fail to be proud of 
our record, but whether we are justified in regarding 
ourselves as the fount and origin of these things to 
the extent implied by Mr. Atkinson may be doubted, 
and some of his statements would, we think, be difficult 
to substantiate before an impartial tribunal. If one 
speaks of Dalton and Davy, it is not right to forget 
Lavoisier. If Perkins laid the foundation of the coal- 
tar colour industry, it is well to remember he gained 
instruction and inspiration at the hands of Hofmann, 
to whom English chemists owe a great debt. At one 
time British students eagerly sought the laboratories 
of Magnus and Bunsen and Liebig. What sort of history 
of physical science could be written without a mention 
of Keplery Galileo, Huygens, Leibnitz, Euler, Lagrange, 
Fresnel, Fourier, Regnault, and Helmholtz ? 

Though we are aware of the brilliant work of English- 
men in many fields of discovery, we should be surprised 
to find a foreigner who would assent to Mr. Atkinson’s 
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estimate. Neither barometer, telescope, thermometer, 
microscope, air-pump, Leyden jar, thermopile accumu- 
lator, phonograph, or gramophone can be claimed for 
Britain. If we have had our Arkwrights and Cromptons, 
others also have had their Vaucansons and Jacquards. 
In practical chemistry the French can claim Berthollet 
and Leblanc, the Belgians Solvay, and the Germans 
Achard, Wohler, and Welshach. Onur title to the steam 
engine and locomotive and the fundamental processes 
in iron and steel manufacture cannot be disputed, but 
once launched upon industrial development, the United 
States in some ways surpassed the mother country. 
In a well-written and balanced “ Popular History of 
American Invention,” which appeared a short time 
ago, the writers had evidently been to some pains to 
give honeur to whom honour was due, but just as 
Mr. Atkinson claimed the carbon incandescent lamp 
for Swan and failed to mention Edison, so the American 
writer gave the credit to Edison and omitted to mention 
Swan | z 

“There have been many causes contributing to 
British eminence in the worlds of science and engineer- 
ing. Great Britain was never cursed by such à disaster 
as the Thirty Years’ War, neither were the industries 
of the country subject to the grievous taxation due to 
the extravagances of a Louis XIV. The success of 
British arms and the spread of British commerce both 
influenced national development, while with its freer 
political institutions Britain has from time to time been 
the asylum of many able foreigners who have added 
their quota to the common stock of knowledge. Of 
these the great Herschel is the outstanding example, 
but other names, such as Mond, Siemens, Dollond, 
De Moivre, and Sprengel will be recalled. It is most 
desirable that, if lessons from history are to be used to 
stimulate inquiry, the historical views should be broad 
and just, for,as Davy remarked when presenting the 
Copley medal to Arago, “ Science like Nature, to which 
it belongs, is neither limited by time or space. It 
belongs to the world and is of no country and no age.” 
The British share in the spread of natural knowledge 
was admirably set out in “ Britaim’s Heritage of 
Science ” by two distinguished men of science, but that 
review does nothing to detract from von Zittel’s remark 
that “all civilised nations have shared in the develop- 
ment of the natural sciences, the history of any one of 
which must be to a certain extent the history of a 
scientific freemasonry.” While this is true enough, 
Mr. Atkinson was perfectly correct in showing that 
British achievements in pure and applied science have 


“had world-wide influence in modern civilisation, and 


his address should serve a useful purpose in enlightening 
the public as to the fertihty and power of British 
scientific genius and purposeful mvention. 
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Simple Natural History. 

(1) The Life Story of a Badger. By J.C. Tiganthen; 
Pp. xvi+3152+8 plates. (London: John Murray, 
1925.) 6s. net. 

(2) Rownd about Sussex Downs. By Frederick F. 
Wood. Pp.222+8 plates. (London: Gerald Duck- 
worth and Co., Ltd., 1925.) 75. 6d. net. 

(3) Ths Natwral History of Hertfordshire. By Dr. 
A. Wilmore, Albert N. Wilmore, W.: Graveson, 
Richard Morse and W. Bickerton. Pp. viii+ 152+ x6 
plates. - (London: G. Bell and Sons, Ltd., 1925.) 
as. 6d. 

(4) More Chats on British Mammals: Rodents and 

` Bats. By Dr. J. J. Simpson. PP. 125+4 plates. 

(London: The Sheldon Press; New York and 

Toronto: The Macmillan Co., 1925.) 2s. 6d. net. 
(5) The Umiy of Life: a Book of Nature Study for 

Parents and Teachers. By H. R. Royston. Pp. 

281+16 plates. (London, Calcutta and Sydney: 

George G. Harrap and Co., Ltd., 1925.) 7s. 6d. net. 

HE natural history of these small volumes is 
simple in the senSe that it tends to confine 

-itself to observations of first degree, and to avoid the 
more difficult ways of biological truth. This simplicity 
almost implies that its descriptions are of a kind made 
by many earlier observers, even where they have not 
been compiled from already existing sources of informa- 
tion. There is here, then, little that can be called new 
knowledge, but there is a great deal thet is of interest 
to the general reader with a leaning towards natural 
history, and for such the books are intendéd. In 
their diversity they illustrate a noteworthy character- 
istic of natural science, the variety of avenues by which 
the subject may be approached ; for although each is 
typical of a distinct class of treatment, any one might 
be taken as an easy introduction to the ‘study of 
natural history. 

Mr. Tregarthen’s work (r) is an excellent example 
of the individual life-history. He traces with vivid- 
ness and insight the adventures of one of the most 
interesting survivors of the old carnivore fauna of 
Britain, which he classifies in his own way—“ scientists 
tell us that the badger belongs to the weasel tribe; 
to me, however, who am concerned more with its 
habits than its anatomy, it is a bear.” In the course 
of his descriptions he brings out two very striking 
facts: theabundance of badgers in the Cornish district 
with which he is familiar—twenty-six earths from 
St. Ives to Land’s End, averaging about one to every 
mile of coast, and eighty-one earths inland—and the 
extraordinary extent and ramifications of some of the 
century-old earths (one with forty-five holes), where 
many pairs of badgers repose in amicable security. 
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It is gratifying to find that an English naturalist can 
avoid the tendency to a misleading anthropomorphism, 
which characterises a school (peculiarly Amefican) of 
simple natural history, without sacrificing P whit of 
the interest of his story. 

The nature essay is represented by (2). h series of 
disconnected chapters, with a geographical link, gathers 
ap odds and ence of ailormaten abil appeals es the 
lover of the country-side. The essays, which 
from old country sayings to butterflies, bird /life, foxes, 
dogs, hunting, coursing, etc., reveal great enthusiasm 
and close observation. Particularly interesting are the 
short chapters on tracks and tracking, and on the 
ingenuity displayed by hares in misleading hounds 
upon their scent. 

A much more comprehensive treatise is the county ` 
natural history of Dr. Wilmore and his colleagues (3), 
in which are given simple accounts, adapted for school 
use, of the geology, physical geography, ‘plant and 
animal life of Hertfordshire. Appendices to the sections 
suggest many promising experiments and exercises for 
the use of teachers and their pupils. The authors 
have wisely adopted a regional grouping of their 
information, for this affords an easy apprdach to the 
discussion of adaptation in both physical and bio- 
logical spheres. The treatment in the latter sections, 
however, is unequal, and where a1 pages {have been 
given oyer to mammals and 38 to birds, it|is scarcely 
sufficient merely to mention that fishes, insects, and 
other invertebrates exist. The latter groups are not 
only of supreme importance to man, but they also 
form essential links in the chain of existence. 

Dr. Simpson continues the systematic! survey of 
British mammals (4), of which he has already issued 
one small volume. The present series of ‘‘tén-minute”’ 
broadcast “chats” contains concise yet well-balanced 
and wonderfully complete accounts of the appearance 
and habits of almost all the described species of British 
rodents and bats, special attention directed 
to their human interest. The adoption of Latin 
systematic names as chapter headings is ecessary, 
and must be repellent to many of the ordinary English 
readers for whom the book is intended. | 

Of our five types, “ The Unity of Life” (5) is the 
most ambitious, for it essays to cover the field of general 
biology with a variety of purposes. It aims, at assisting 
parents and teachers in imparting a systematic know- 
ledge of nature-study, at educating the general reader 
who is interested in evolutionary biology, at instructing 
the elementary biologist in the wider‘pringiples of his 
science, and running throughout is the desire “ to help 
all who are brought into close association with children 
to impart naturally and easily a knowl of the 
main facts of the reproduction of life.” The author 
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' finds it difficult to keep his balance upon these many 
stools. The foundation of his work is laid on a modified 
type system, for he discusses in detail the relationships 


of a few selected examples, and here hig descriptions 


are all that is required. But the foundation is too 
narrow to bear the superstructure of biological prin- 
ciples which he would erect pupon it, with the result 
that the treatment of the wider aspects is sketchy and 
incomplete. The book will probably appeal most to 
teachers of school biology’ who wish to make plain the 
vital connexion between the botanical and zoological 
sides of their nature-study. ` 


Physiology for Clinicians and Students. 

(1) Clinical Biochemistry. By. Dr. Ivan Maxwell. 
Pp. r24 (interleaved). (Melbourne: W.: Ramsay, 
1925.) ras. 6d. 

(2) An Intermediate Text-book of Phystologtcal 
Chemistry : with Experiments. By Prof. C. J. V. 
Pettibone. Third edition. Pp. 404. (London: 
Henry Kimpton, 1925.) 155. net. 

(3) Banbridge and Mensies Essentials of Physiology. 
Fifth edition, edited and revised by Prof. C. Lovatt 
Evans. Pp. viii + 508. (London: Longmans, 
Green and Co., 1925.) 14s. net. 


ERHAPS the most striking development of 
physiological knowledge in recent years has 
been on the chemical side, which has been due to a 
great extent to new and more accurate methods of 
analysis. Mention need only be made of the advance 
in knowledge of the oxidative process in muscle, of 
basal metabolism, of hemoglobin, and of the ductless 
glands. It is important that this knowledge should 
be made available for the clinician as soon as possible. 
The clinician, however, cannot be expected to apply 
to his problems the elaborate methods which are 
necessary for scientific research, unless he can appeal 
to someone with the necessary skill in a well-equipped 
laboratory. But since the chemical changes occurring 
in disease are often well-marked, methods which 
require but little apparatus or time for execution 
are sufficiently accurate to afford valuable informa- 
tion. 
(x) The application of such methods to clinical work 
is well carried out in Dr. Ivah Maxwell’s “ Clinical 
-Biochemistry.” He has selected his methods with 
good judgment and has wisely refrained from making 
his book too large. Moreover, the book is not a mere 
reiteration of méthods of analysis, for it is made interest- 
ing by some information about the diseases which lead 
to abnormalities in the blood and in the various 
secretions. The opening chapter on the urine is very 
well done, and is followed by an account of the estima- 
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tions which can be made of renal efficiency. In this 
connexion we miss figures of urinary casts, glucosazone 
crystals, and of certain apparatus—in fact there are no 
diagrams at all. The book, however, is interleaved 
with blank sheets for the student to make his own 
drawings, and we think this is right. The chapter 
devoted to glycosuria is good, but might have been 
fuller with advantage, especially with regard to insulin. 
The estimations to be made in acidosis are well dealt 
with. There are welcome chapters on pancreatic 
efficiency and on hepatic efficiency, the van der Bergh’s 
jaundice tests being given. There is also a very good 
account of gastric analysis—urimary sediments, calculi, 
variations in blood corpuscles and in hemoglobin are 
all dealt with. The book can be safely recommended ` 
not only to the medical student but also to the clinician. 
A few slips have been left which would have been 


_ avoided by a careful revision of the proofs. 


(2) Prof. Pettibone’s text-book is a work of a very 
different character. It is divided into two parts, 
physiological chemistry and laboratory work. The 
latter part is the better, but some of the methods of 
analysis given are too elaborate for the clinician. The 
best chapters are those which deal with the proteins, 
the carbohydrates, the urine, and with blood analysis ` 
by ‘ Folia’s well-known methods. The accounts of 
gastric and pancreatic digestion are scarcely adequate, 
for but little is given of the methods of testing gastric 
and pancreatic activity. The first part of the book is 
not well constructed ; parts of it are quite elementary 
while other parts are highly technical and difficult. 
It must, however, be borne in mind that it is not easy 
to write a text-book on physiological chemistry, because 
it is almost impossible to say what processes are not 
chemical in the phenomena of life. 

The book opens with a chapter on physical chemistry, 
with an ‘account of hydrogen ion concentration and 
of colloidal solutions, and then deals with the chemical 
properties of the various substances connected with 
the animal body. AI this is well done. The author 
then gives an account of f digestion, bringing in scraps 
of knowledge about the processes of secretion and 
absorption, which are inadequate and some of them 
loose and inaccurate. It would have been better if 
these bits of physiological knowledge jumbled up with 
purely chemical matters had been omitted. There 
is a good chapter on protein metabolism, with an 
excellent account of the experiments initiated by 
Horace Fletcher, who, with his son-in-law, Dr. Van 
Sommeren of Venice, practised the chewing craze 
with such good results that several physiologists, 
notably Chittenden, investigated the effects of the 
low protein diet which the chewing leads to. Basal 
metabolism and vitamins, among other matters, are 
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well dealt with, but this cannot be said of the treat- 
ment of the endocrine glands. The book will not 
seriously compete with those already published in 
Great Britain. ; 
(3) It is gratifying to know that the editing of 
Bainbridge and Menzies’ well-known ‘text-book on 
"physiology has fallen into the able hands of Dr. Lovatt 
Evans. This book has long supplied enough -sound 
physiology for the unambitious medical student who 
has not the time or the ability to read one of the larger 
text-books. It is a pity that it has not been purged 
of some of its truly dreadful diagrams, such as that 
of the'tracts in the spinal cord. Several other diagrams 
in the chapters on the nervous system are crude and 
inaccurate; Fig. 36, for example, is quite wrong and 
does not agree with the description in the text. The 
drawings of real structures, however, are clear and 
good, and several new ones have been. introduced. 
It is difficult to decide how much histology should be 
introduced into a book of this kind. Yet Ranvier’s 
drawings of degeneration ard regeneration of nerve 
fibres are put in, without any drawings of normal 
nerve fibres. It would be impossible to point out 
the many little additions which have been made, 
but a notable one is the account of the work of Sir 
Gowland Hopkins and his school on tissue oxidations. 
The book has grown a little—it will defeat its purpose 
if it grows much more. L. E. S. 








Chemistry and Atomic Structure. 


Chemsiry and Atomic Strudure. By Dr. J. D. Main 
Smith. Pp. 221. (London: Ernest Benn, Ltd., 
1924.) ` 12s. 6d. net. ` 


O the author of this book belongs the credit of 
having been the first to suggest what appears to 
be the correct modification of the scheme originally pro- 
posed by Bohr for the distribution of electrons among 
the different levels and sub-levels in the atom. For 
example, in the completed M-level, according to this 
modification, in place of the 6.6.6-grouping of Bohr’s 
original scheme, a 2.2.4.4.6-grouping is to be assumed. 
The probable correctness of this view is indicated by 
physical evidence, but the original presentation of it 
by the author was made in connexion with chemical 
considerations. A full statement of his evidence and 
reasoning, such as might be expected in this book, 
would therefore be exceedingly valuable, for it would 
be of the greatest imterest to know whether the 
effects of differences in the electronic sub-grouping 
can be recognised in the chemical properties of the 
elements. 
The first half of the book consists of an account of the 
development of the atomic and molecular theory from 
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the speculations of Hindu and Greek philosophers to 
modern structural and stereochemical theorids and the 
co-ordination theory of Werner ; the second gives 
an outline of some of the principal branches of atomic 
physics. It is in the last chapter that the cee of 
the atomic structure of the elements from theit chemical 
properties is considered, but the manner in which the 
evidence is presented is disappointing: It is difficult to 
gather from the statement there given a clear idea af 
what precisely the method is which has enabled the 
author to deduce the sub-grouping of the el ns from 
chemical facts. To take an example, he says: ‘‘ The 
detailed chemical evidence, by which it can be shown 
that thé first two valency electrons are differentiated in 
energy or firmness of binding from the third and fourth 
electrons, and that both of these pairs are differentiated 
from the remaining valency electrons, is so vast that no 
more than a tithe of this evidence need be cited to prove 
the point,” and this is then given in the form of a series 
of chemical statements. But these statements have no 
obvious bearing on the question at issue. Thus the 
first is: ‘‘ Cupric salts yield characteristically| insoluble 
and stable di-pyridino-compounds.” A ex- 
planation would be needed to show how this fact can be 
interpreted so that it can be brought into relationship 
with the detailed structure of the uncombined copper 
atom, but no explanation is given either of this or of 
the'statements which follow it. 

The difficulties involved on the electron-sharing 
theory of chemical combination in combining the two 
hypotheses: (x) that the maximum number of shared 
electrons is eight, and (2), that a single chemical bond 
always consists of two shared electrons, are discussed. 
The conclusion is drawn that the second hypothesis is 





- to be abandoned, and the view is advocated that atoms 


are frequently linked through a single shared. electron. 
(The author has further developed this view in a recent 
paper in Chemistry and Industry.) ; 

It is then suggested that easily hydrolysable bonds 
contain only one electron whatever the valenty of the 
atoms concerned. This, however, at once raises diffi- 
culties which seem to have been overlooked.. For ex- 
ample, if the readily hydrolysable chlorine atom in the 
acid chlorides is linked through a single-electron bond, 
how are the remaining bonds of the carbon|atom of 
the. — CO.Cl group to be interpreted ? | 

The mechanism of electron-sharing is considered i in 
an appendix.’ The possibility that the sharing is 
effected through the revolution of the el n in an 
orbit which encircles both nuclei is discussed in passage 
that ‘contains several errors, though in fairness to the 
author it should be stated that in the views which he 
expresses he is, in the main, following Prof. ‘Morgan. 
The passage contains the following statements:: 

R LI 
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(1) “ Obviously as such orbits have two foci of 
attractipg nuclear charges, electrons cannot describe 
elliptic orbits.” But it is well known that the 
ellipse is a possible and stable orbit for a particle 
revolving about two fixed masses situated at the 
foci. l 

(2) “The sections of equipotential surfaces about 
two equal similar charges [are] Cassinian ovals.” (This 
statement is attributed to Clerk Maxwell.) Cassinian 
ovals, as is correctly stated, are curves in which the 
product of the distances of a point on the curve from 
the two foci is constant. But sections of the equi- 
potential surfaces would only have this form in a field 
where the force varied inversely as the first power of 
the distance (as in that due to two parallel, infinitely 
long, straight, similarly charged wires). In the case 
under consideration it is the sum of the reciprocals of the 
two distances which is constant. 

(3) If suth a curve “ is an orbit of constant potential 
{it is] consequently, a possible Bohr orbit for an elec- 
tron.” This inference is, of course, entirely unjustified. 
The simplest considerations show that neither Cassinian 
ovals nor the true equipotential curves are possible 
forms for the orbits. 

There are other similarly unsatisfactory excursions 
into pure physics, including a theory of the ether which 
is claimed to elucidate the exchange of energy between 
electrons and radiation and the non-emission of radia- 
tion byan electron revolving in a Bobr orbit, discussions 





of the loss of mass associated with the loss of energy of a ` 


system, and a proposal that the orbital precession of an 
electron in the neighbourhood of other electrons should 


be regarded as taking place at right angles to the radius ` 
The ideas put : 


vector and the diréction of motion. 
forward in these passages are not in harmony with the 
spirit of modern physics, and in the opinion of the 
reviewer the author would have been well advised to 
have omitted them. 

The treatment of the more purely chemical subjects 
is much less open to objection—though Wemer’s co- 
ordination theory is very doubtfully simplified by its 
presentation in the form of nineteen generalisations, 
and a good deal of space is devoted to the mechanical 
task of enumerating the types of isomerism that could 
occur among the derivatives of elements of the co- 
ordination number six. 

Although there is thus much in this book which 
cannot be passed over without criticism, there is also 


much that is,of merit and can be read with interest . 


providéd that the reader is already familiar with the 
subject. It gives a useful survey of several branches 
of chemistry, and some of the matter is ‘presented in 
ways that are to a certain extent unusual and may pro- 
voke thought. í 
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Our Bookshelf. 


The Year-Book of the Sctentrfic and Learned Societies 
of Great Britain and Ireland: a Record of the Work 
done in Science, Literature and Art during the Session 
1924-1925 by numerous Socisties’ and Government 
Insistutions. Compiled from Official Sources. Forty- 
second Annual Issue. Pp.+ viit+4o7. (London:. 
Charles Griffin and Co., Ltd., 1925.) 15s. net. 

Ir is a pleasure to be able again to extend a welcome 

to this valuable reference- work. The issue before us, 

the forty-second, is about the same size as its pre- 
decessor, and its contents are arranged on the plan 
which has now become familiar: namely, the societies 
are grouped into fourteen main groups according to 
the subject of their activities, and under each group. 
‘the London societies come “first, followed by the 
provincial bodies, and finally those in Scotland and 

Ireland. Under each item are given details of the’ 

society's activities, publications, officers, address, and 

similar essential information. The word ‘ society ’ is 
interpreted very broadly, as the publishers are able to” 
include’ Government institutions such as the Royal 

_ Observatory, Greenwich, the National Physical Labora- 

tory, and so on, and in "each case a brief but compre- 

hensive account of the year’s work and publications is 

_given.. It adds to the value of the work that the infor- 

mation given is compiled from data supplied B officers 

of the bodies concerned, and the fact that few entries 
are followed by the words “ No Return ” shows that 
these officers appreciate the labours of the publishers 

in the service of | Y 
The proof of the value of an annual reference work 

such as this, however, is in the hands of those who are 

constantly using it, and we shall not be alone in affirm- 
ing repeated indebtedness to its pages. For that reason, 
and to enhance its usefulness, we do not hesitate to 
refer to some omissions we have noted. The majority 
of the research associations are still omitted, and also 
we have found no reference to the Society for the 

Preservation of the Fauna of the Empire, the British , 

Institute of Philosophical Studies, the Institution of 

Welding Engineers, or the newly-formed Electroplaters’ 

and Depositors’ Technical Society. Nevertheless, we: 

have no doubt that a year hence the volume will show 
similar signs | of honourable service to those which now 
mark earlier issues. 


The Essentials of Mental Measurement. By Dr. William 
Brown and Prof. Godfrey H. Thomson. (The 
. Cambridge Psychological Library.) Third edition. 
Pp. x+224. (Cambridge : At the University Press, 
1925.) 17$. Ód. net. : 
Tue latest edition of this book contains a new chapter 
dealing with the present position in the controversial 
question of the relation cen general and special 
abilities. In many respects this is the most, interesting 
chapter in the book: Following a critical survey of 
Prof. Spearman’s two-factor theory,- Prof. Thomson 
enunciates his well-known sampling theory of ability, 
and proceeds to show that the two theories are not 
mutually destructive, that, on the contrary, in certain 
circumstances the differences between them are not 
nearly so fundamental as might be thought. It will be 
a source of encouragement to the noh-mathematical 
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student of these problems to learn that, while there are 
. still vital differences between the various views, there 
is œ movement towards agreement. The results of 
present investigations which are expected to settle 
some outstanding differences will be awaited with 
interest. ` 

Meanwhile, it is perhaps significant to note that in 
some quarters there is an in ing tendency to 

roach the question from other directions. One 
feels that the study, with the aid of elaborate mathe- 
matical devices, of data derived from comparatively 


crude experimentation, is useful only within certain ' 


limits. This is, to some extent, confirmed by the note 
of caution maintained by the authors in regard to 
conclusions to be derived from the statistical study of 
mental measurements, ially from correlation 
coefficients. In this connexion it would be useful if the 
note on Kelley’s coeficient of alsenation were further 
developed in a later edition. In the main, however, the 
book remains unaltered, and contains, besides a well- 


developed statement of Prof. Thomsons own views,- 


sections on the psycho-physical methods and the theory 
of correlation. Some new footnotes bring the book 
up-to-date. 


Aphrodite aculeata. By Mahalah G. C. Fordham. 
(Liverpool Marine Biology Committee Memoirs on 
Typical British Marine Plants and Animals, 27.) 
Pp. vitit+96+10 plates. (Liverpool: University 
Press of Liverpool, Ltd.; London: Hodder and 
Stoughton, Ltd., 1925.) 5s. net. 

A SYSTEMATIC description is given of the external 

features of Aphrodite, of its respiration, and of the 

circulatory, digestive, muscular, - excretory, repro- 
ductive, and nervous systems. The lobules of the 

“cephalic nerve centre’ (i.e. the cerebral ganglia) 

and the associated nerves are described in some detail, 

but there is no figure illustrating the external topo- 
graphy ofthe centre. A giant cell from the ventral 
nerve cofd is figured without any comment as to 
whether dny other giant cells occur and whether giant 
fibres arespresent. A short account of the structure 
of the eye might have been added. In our opinion, 
too much is made of small differences between the 
types of cells in the cecal epithelium ; there are said 
to be eleven types, but it would be difficult to justify 
more than half of them. We note that many of the 
papers cited under “ Literature ” are not referred to. 

e must enter a dissent against ‘ plexi’ as the plural 
of ‘ plexus,’ and ‘nuchal’ is better than ‘ nucal,’ which 
is used in the work. s 

The eight plates contain a useful series of figures. 
The text-figure of a parapodium of Nereis was evidently 
intended to show the outlines of the setal sacs, for 
teferénce letters are given in the text below the figure, 
but the outlines have been omitted. An indication 
of the magnification of the sete shown in text-fig. 3 
would have been helpful. 

The exammation of the external features and internal 
anatomy of Aphrodite forms part of the second year 
course in many laboratories, and hitherto no com- 
preneo account has been‘available. Miss Fordham 

put a good deal of work into the preparation of 
the memoir, which will serve as a helpful guide to the 


study of an interesting polychext. 
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Recent Advances in Physiology. By Prof. C. Lovatt 
Evans. Pp. xi+ 364. (London: J.: and A. 
Churchill, 1925.) Ios. 6d. net. 

In a book covering recent advances, it is interesting and 

important to observe how the space has beeh allotted 

between the different fields of work. In this case Prof. 

Lovatt Evans has made a dull i ‘ with go 





on postural reflexes, 30 pages ; Pavlov on 
reflexes, 30 pages; finally the cheaper sensations of 
the endocrine world have some 20 pages. 


It will be clear that this small volume is adtonishing . 


in its scope, yet there is much evidence that theauthor 
has carefully digested his sources of information, 80 
that the presentation is logical and interesting. Even 
amid the technicalities of the mechanics of ‘muscular 
contraction, he writes in such a way as to make it 
comprehensible to the reader. The accounts of the 
work of Pavlov and Magnus are particularly 'valuable, 
as there is no other general] account of these in English. 

It is difficult to erate the importance of a Dook 
of this type, if it is short and good, for it plays a con- 
siderable part in deciding the questions to be asked in 
honours examinations during most of the next decade. 
By its means the habitual examiners bring themselves 
up-to-date, and it soon is responsible for the subjects 
studied by the students. Prof. Lovatt Evans’ book 
will play an extremely valuable in this direction, 
and it is fortunate that Messrs. Churchill should have 
persuaded a scholar at once so fundamental and clear- 
headed to write it. 





A Graduated Course in Strength and Elasticity of 
Materials. By Edward Percy Coston. (Broadway 
Engineering Handbooks, Vols. 37 and 38.) Vol. 1. 
Pp. xii+a64. Vol. 2. Pp. xi+436. ndon : 
Scott, Greenwood and Son, 1925.) a 6d. net 
each. 





Turse two volumes were left in MS. byjthe late 
E. P. Coston, of the Engineering Department of the 
University of Liverpool, and were prepared for publi- 
cation by students and colleagues upon the . it 
was a work worth undertaking, for the two! volumes 
reflect the thought and experience of a good teacher. 
Most treatments of strength of materials incline either 
to be a practical compendium of engineering data 
more or less critically connected, or a mathematical 
analysis of the elastic properties of simple geometrical 


forms more or less divorced from reality. Both these 
snares are here avoided. In preparing this book, the 
author had in mind the average student 


and his growth in knowledge of the gabled: 


e work 
is arranged so that the elementary pari is covered in 
vol. 1, in which the simple theory 1s interwoverr with a 


critical discussion of elastic data. Each partjof vol. x 
is developed to a more advanced stage in vol. 2. 
Copious examples graduated in difficulty and! many of 
them worked out in detail are a distinct asset to the 
work. l 


t 


376. 


NATURE 


[MARCH 13, 1926 





Letters to the Editor. 


[The Edilor does not hold himself responsible gor 
opinions expressed by kis correspondents. Neither 
can he tt ake fo return, nor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of NATURE. No notice ts 
taken of anonymous communications. | 


The Motion of Radiating Masses and the Effect 
of Radiation Pressure. 


* Tm equation of motion of a body which 1s losing 
mass by the emission of radiation 18 


mon =F, ee ow we (E) 


where + 13 the momentary mass of the body and F 
the applied force. The simplest justification for this 
equation 18 found in the principle of relativity, which 
requires that v shall be constant when F=o. 

n NATURE of February 27, p. 300, Sir Joseph 
Larmor suggests that considerations of inertia would 
seem to require the equation 


slm)=F, ‘a ‘| 2) 


and finds an apparent paradox in the incompatibility 
of this with my equation (1). The ox dis- 
appears as soon as it 18 noticed that’ equation (2) 
ignores the momentum carried away by the shed mass. 
In tme di the momentum mv experiences a gain Fadi 


from the action of the force F, and a loss pty 


am di 
through the shedding of the mass -~ ae Thus 
d dm 
a) =F+ Er 


which is equivalent to my equation (1). 

Either of these quite simple arguments appears 
to decide the question in favour of my equation (1), 
and this by a conclusive verdict, not the mere 
“adequate practical settlement” of Sir Joseph 
Larmor. 

Sir Joseph further suggests that the aberration 
effect of radiation pressure may be of im co 
in the dynamics of binary systems. culation 
scarcely supports this view. In the average binary 
orbit the force exerted by radiation pressure ıs about 
io times that exerted by vitation, and the 
tangential force is v/C times this, or say ro-” times 
the force of gravitation. Ths cumulative effect of 
this force might become serious as the number of 
revolutions of the system approached ro”, but 
binaries do not live long enough for this to happen, 
and the actual effect must be negligible. 

Consequently I adhere to the solution I originally 
gave (Monthly Noticas, November 1924 and October 
1925) for the orbit of a radiating binary. The orbit 
is an ellipse, the shape of which undergoes no change 
bnt the dimensions of which steadily increase as the 
mass wastes away, the product of the mass and the 
diameter of the orbit remaining constant. For example, 
the sun’s wastage of 250 million tons a minute to 
produce radiation must result in an ion of the 
whole solar system; the diameter of the earth’s 
orbit increases by two centimetres per annum, those 
of the ôther planets, comets, and meteorites expanding 


in exact proportion. If higher accuracy than this 
is called for, dynamical factors arisi from tidal 
nction and elongation of mass seem likely to have 


more importance than pressure of radiation. 
J. H. Jeans. 
February 27 s 
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The Spectra of the Neutral Carbon Monoxide 
Molecule. 


We can now claim to have a fairly extensive know- 
ledge of the radiation of the ionised carbon monoxide 
molecule CO*. The three associated namely, 
Deslandres’ first negative bands, e comet-tail 
bands, and the associated system (mde Proc. Roy. 
Soc., A, vol 108, p 349) have been discussed by Prof. 
R. T. Birge and others, and in particular by Dr. 
Mulliken in an excellent comparative study with 
other typical one-valence electron emitters (Phys. 
Rev , ii. 26, p. 561). i 

With regard to the spectra of neutral CO, I bave 
recently been investigating some carbon spectra, 
arranging them in series, and i vibrational 
quantum numbers, arid the results of this are pre- 
sented in the present communication. About the 
time I had discovered the relationships referred to 
below, I had a communication from f. Birge in 
which he informed me of the substance of some of 
his work (published since in NATURE of February 13, 
p. 229). As my own findings are related to those 
of Prof. Birge, I am able ugh his kindness to 
correlate some of these results with mine; and these, 
together with a discussion of their significance, are 
given in this letter. 2 á 

In a paper entitled ‘‘ The Effect of Neon on Certain 
A mage ” to be published shortly in the PhU. Mag., 

. Cameron has given the wavelengths of a new 
band-spectrum associated with carbon, the conditions 
for the production of which seemed to be peculiarly 
tavgurable in high-pressure neon. The trum hes 
between about Azroo and A26o00, and falls into three 
or four groups having about five bands in each. 
Each band, however, 1s complex, being composed of 
five distinct sub-heads, and resembling the complex 
bands of the third positive carbon system or the 
fourth positive nitrogen tem. I have made a 
quantum analysis of the above system and give it 
below (where only the second member of the quintuple 

BE 


heads 18 recorded for simplicity, mds Table 

~ TABLE I. 

whe" o I 2 3 4 5 6 . 7 8 
o .. Present 44,244 42,160 40,108 oe 

I Present 43,575 41,809 39,770 coe 

2 "A Present Obo. 41,457 AH .. 

3 E oo 42,099 39,113 

4 49,739 35,783 


Even under the most favourable conditions the 
mis not very strong, and Mr. Cameron suggests 
at his errors of wave-length ma haps 80 
much as 0-5 m units. I find that the system 
can be represented by ' 
r= K + (17282 w — 14:6 8) — (2151-7 0” — 12:7 n”’), 
where #’ and s” areinitial and final quantum numbers, 
and K has the values 48534'3, 484965, 48478-2, 
484610, and paora 
f. Birge informed me that the fourth positive 
carbon bands are completely represented 4 the 
formula 
y= 64721 + (1499°28 wm’ — 17-24 n^’) 
~ (2147°74 H” ~ 12-703 n”¥), 
and that they are the ‘resonance’ band system of 
CO as shown by Lenison’s absorption work in the 
extreme ultra-violet. 

It 18 clear, therefore, that within the limits of 
expermmental error Cameron’s bands and the fourth 
positive carbon bands have the same final electronic 
state, which 18 the normal state of the carbon mon- 
oxide molecule. 

Prof. Birge has informed me further that the 
Ångström bands are represented by 
v= 22162 + (2158 n’ — 76 n") — (1499-28 n” — 17-24 n°»), 
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80 that ¥ we æ have the interesting relation- that the 
final state of the 
with the inital state of the fourth positive carbon 
emitter. 

I have discovered an analogous relationship by a 
quantum Aaa ae of the third ai carbon. bands, 
namely, that final state of third positive band. 
emitter 18 coincident with the “initial state of the 
emitter of Cameron’s bands. The available measure- 
ments of the third positive carbon system are not 
good, so that any formula re tng them is 

very approxmmate. I have, however, 
roughly - 


¥ = 35300 + (2258-5 n’~ 48-5 #1) 
— (1728-2 n” - 14:6 #3) 


` for p of the “completion of Table Il. ‘The 
main series, which 18 n’=o0,'n” =o to 5, permits of no 





Angstrom 


Normal, 
Level 
( Johnson } 


(Birge) 
Fra, 1.—Enargy levels of the neutral CO molecule.) 


doubt whatever of the above identification of the 
initial electronic state of Cameron’s bands and the 
final electronic state of the third positive system. 
The multiplet structure of the common vibration 
levels is very conclusive. The best values of the 
separations in wave-number units are: 
Cameron’s bands : 37:8, 18:3, 17-2, 29:8 
Third pos. carbon : 36-4, 17°4, 17:8, 29-6. 
ment ıs well within the limits of error. 
five intensities of the sub-heads correspond 
possible that there 


17:8, 29:6, boe thls head b 
would not be visible in the Cameron system. The 
uestion is important from the point of view of 
ion of mult Pitiplicity in band It may 

be that the quintuplet is a characteristic of 2-valence 
electron emitters. We have the analogous fourth 
pane nitrogen structure in the case of N}. With 
in view I have examined Dr. Jevons’s reproduc- |_ 
tion of the spectra of silicon oxide and aluminium 
chloride (Proc. Roy. Soc., A, vol. 106, p. 174), which 
should present analogies, but I have not been able 
to arrive at any definite conclusion. 
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m band emitter coincides - 





of siliçon chlonde shows doublet separation chatacter- 
istic of the 1-valence type. 

In view of Birge's work on the energy levis of.the 
neutral ‘nitrogen molecule (NATURE, November 1, 
1924, and January 16, 1926), we now have the material 
for an in -comparative study of two very 
similar molecules, CO and N,. This, to ex with 
the above questions, is reserved for fuller discussion 
elsewhere. f 

Our knowledge of the neutral carbon monoxide 
molecule is summarised in the diagram, Fig. 1, andi im 


TABLE IT. 
Emri. Specirum, re Exetted States, Normal Stats, 
: w) (0) ( (Cat) 
<E ESS m bens ow 
à arena ere, AR EM aury taos 


Table II. With r to the possibility of aTa 
tion of the initial levels of the third positive s 
and the Ångström bands, which are not very keny 
it does not seem possible to pronounce finally until 
more complete measures of the third itive bands 
are available. With regard to the latter, I have 
found that apparently the initial states; n’=0, I, 
and 4 are present, while »’=2 and 3 are absent 
Gicidentally, this-curious probability distribution in 
the various vibratonal states is quite 4 common 
henomencn). I intend to discuss this elsewhere. 
am afraid the weight of evidence at ee 18 
against the identification of the above int 
levels. The two values 10-34 volts and ro-73 ole 





may possibly be identified with the ionisation age 
Io-I volts (Foote and Mohler) of CO, Dat i 
raises the tification difficulty. ~ 

With to Table II., I must be content merely 
to record the facts and discuss them fully elsewhere. 


As with r-valence electron emitters, the greater 
stability of the second excitation level in comparison 
with the first may be noted. - 

Excepting the fourth positive bands, which must 
now be attributed definitely to CO, the surmises of 
a previous letter (NATURE, October Io, 1925) based 
on experimental evidence as to the CO origin of 
Cameron's bands, the Ångström bands, and the third 
positive bands are now seen to be confirm 

Contrary to the- views some ps held} ‘it seems 


doubtful if we can attribute to a carbon 
dioxide molecule. This woul a with its 
structure, which is of the ‘inert gas *and may not 


be expected to radiate (cf. BN). For similar reasons 
heed silicon oxide and titanium oxide band spectra 
bably due to SiO and TiO and net to SiO, 
and iO is may, therefore, have an pmportant 
bearıng fom a thermochemical point of view on the 
temperature of the titanium oxide stars. | 


R. C. JouNson. 
Physics ent, a 
Queen's University, Belfast. 


, 





_ The Constancy of Atomic Weigh 
Tae natural desire we have to attain eee oe in 
argument or experiment 18 usually helpful to 
but sometimes needs restraint. a ise 


to exist in current thon nght upon TA of this 
letter, we enter a plea ior the retention dfn open 


mind as to waethar in fact, elements as naturally 
occur have always and everywhere the e atomic 
` weight. . The problem is evidently of damental 


importance, and 1ts elucidation is Lkely to bp hindered 
if chemists generally it as solved. We can 


The spectrum a a a T as 


+ 


l means, whether or no the atomic weight 


' is fallacious. 
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work done in these laboratories has provided the best 


evidence yet available for both constancy and varia- 
bility in ‘atomic weight. e 

Determinations of the ratio of boron trichloride to 
silver carmed out by the writers in 1924 afforded 
purely chemical evidence that samples of boron from 
widely separated sources differed in atomic weight 
by about o-02 unit (Jowen.. Chom. Soc., 1925, 127, 
696). Later determinations of the density of c 
oxide’ from the same and other sources disclosed 
differences in density which in sign and magnitude 
confirmed the variations in atomic weight previously 
found (ibid., 1926, 128). While we are unable to 
trace any flaw in this work, we have expreesed our 
view that, in such a matter, it is unsafe to base 
conclusions on one set of researches and that 
ind dent work 18 urgently needed. 

At about the same time, Jager and Dijkstra (Versi. 
Akad. Amsterdam, 1924, 33, 333; Proc. Acad. 
Amsterdam, 1924, 27, 393; Zes. anorg. Chem., 1925, 
143, 233) seeking to ascertain, by pusy pe 

silicon 
were constant, prepared tetraethyl silicane from six 
terrestrial sources and six stony meteorites, com- 
pared the densities of the samples by a pyknometer 
method. They record, in their pa the observed 
densities and the corresponding differences m the 
atomic weight of silicon. This method of stating the 
results may evidently give an erroneous im ion 
of their ision, because Dr. Aston (Annual Reports 
on the gres of arany 1924, 21, 243) was led 
to describe this as a “ conclusive paper” affording 
evidence “ that the ratio of the isotopes of silicon is 
constant within the hmits of harsh ated accuracy 
attainable at present.” We have, therefore, calculated 
the actual atomic weights of silicon corresponding 
with the observed densities, ei Or assumption, 
obviously reasonable and pole for com: tive 
purposes, that the mean o density of 1 
ee ee g corresponds with the most probable 
value of the atomic weight of silicon Si=28-o60. 
From these values it is at once apparent that the 
maximum and minimum values are 28-051 and 28-060, 
with a difference of 1 part in 1477. When we 
remember that many atomic weights have an un- 
certainty much lees I part in 5000, it is difficult 
to jushfy the terms “ conclusive” evidence and 
“highest attainable ’’ quoted above. r 
o are aware that Jager and Dee observed. 
that the refractive index of their samples of tetraethyl 
éilicane showed a variation corresponding with the 
variations in density, and hence concluded that the 
latter were, at least in a t , due to i 
traces of impurity, but de tat this facet 
ere is no direct evidence on the 
int, but it seems not unlikely that an increase in 

© proportion of a heavier isotope of mlicon in a 
silicon compound would increase the refractive index 
of that compound, just as, say, substitution of barium 
for calcium increases the refractive index of glass. 

It happens that during the last three years wo 
have been en in preparing to make are-determina- 
ton by chemical means of the atomic weight of 
silicon using, as in the case of boron, samples from 
widely separated known sources. In the course of 
this work the opportunity has arisen for one of us to 
make a careful comparison of the densities of samples 
of silicdn tetrachlonde prepared from these sources 
and subjected to the same rigorous procees of 
ponia on. From thege densities it 1s ble to 

educe values for the atomic weights of mlicon which 
show a maximum difference of 0-005 unit. These 
density figures will, we hope, be published shortly, 
and we give here simply the atomic weights deduced 
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from them together with those cited earlier in this 
'letter. ‘ 
TABLE. 
Atomic WEIGHTS or Boron awp SILICON, 





28-051 
28-055 
28-051 
28-070 
28-066 


28-062 
+ 28-059 


28-060 
28-060 
28-060 
28-066 
28-060 
28-060 
28-061 





* Standard. 2 


- We do not, of course, believe that the new data 
for silicon prove that its atomic weight cannot vary, 
but they do afford evidence that the vgriation, if it 
occurs, does not exceed about 1 part in 6000. 


H. V. A. BRISCOE. 
Armstrong eee P. L. ROBINSON. 
Newcastle-upon-Tyne, E 
January 26. p 


Hybridity, Parthenogenesis, and Segregation. 


In a recent paper entitled “ On Parthenogenesis 
originating in idopterous Crosses ” (Trans. Nai. 
Hist. Soc. of N land, Durham and Newcastle- 
upon-Tyns, N.S., 6, Part II.) we discussed certain 
hybridity experiments between the geometnd moths 

ophrosia crepuscularia, Bkh., and Tephrosta bistortata, 
Goeze, both of which species had been previously 
proved to be non- ogenetic ; in that work con- 
clusions were set out which may be briefly summarised 
as follows : ae Sian 

1) These two species cross readily, yielding hybri 

ick are fertile ster se and fertile also when back- 
croesed on either parent ; this fertility continues un- 
impaired when any of these hybrids are continuously 
inbred : 


(2) -Several unmated females, the outcome of cross- 
ing Gk alae Gand T. bistortata_3 3, deposited 
freely, and in Serene ste percentage of 
eir develo enogen : 

(3) From pel ep we concluded that there was 
some relation between parthenogenesis and hybndity 
which, in our opjnion, was one of cause and effect. -` 

(4) Specially noteworthy was-the fact that the 
Ba pat ache offspring showed segregation in 
Poe to wing colour, pattern and sex. `. 

ese results are of importance inasmuch as the 
thesis that enogenesis could be smduced by 
hybridity been advanced by Ernst (1918) on 
theoretical grounds in his ‘‘ Bastardierung als Ursache 
der A o ım Pflanzenresche,” and accepted-by | 
Tackholm, Holmgren and others as a, satisfactory 
explanation of the observed facts in critical genera 
like Rosa, Erigeron, etc, Whilst we agreed generally 


. 


Marcu 13, 1926] 


NATURE ; 


| 
. 379 


i 





with this position, we felt, and therefore stated, that 
a rigid proof of its validity was lacking, $.e. the 
experimental production of an apogamous hybrid 
from parents conclusively shown to be non-apogamous 
had never been achieved. 

Our ents, curiously enough from the zoo- 
logical side, provided the desired case and we had 
thought that they were ue. Sensa vee 
we received papers from Prof. ‘Nabours, State 
Agricultural College, which recount his pai i 
genetical experiments with grouse locusts (1919, 
‘Parthenogenesis and Crossing Over in the Grouse 
- Locust Apotettix,” Amer. Nat., 53, No. 625; 1925, 
‘Studies in Inheritance and Evolution in Orthoptera, V. 
The Grouse Locust Apotetisx halus, Hancock,” 
Technical Bulls 17, Kansas State Agr. Exp. Stn., 
Manhattan), and afford welcome support to our 
work. This „however, does not seem to have 
occurred to Prof. Nabours. 

From his 1925 paper (p. 229) Prof. Nabours’ con- 
clusions may briefly be quoted: (1) “The members of the 
oe Apotettix eurycephalus, Hancock, are bisexual, 

e fertilised eggs producing males and females in equal 
numbers, and pec tenogone io the unfertilised eggs, 
with rare exceptions, hatching females .. .,’’ and 
(2) it respect colour and pattern and, to.a less 
extent, ın sex, he asserts “ the segregation of factor 
occurs in individuals producing parthenogenetically 
apparently to the same extent as in those reproducing 
bisexually.’’ 

Nabours believes that “ segregation and crossing 
over occur before the inception of the parthenogenetic 
processes,” and as a possible explanation of his results, 
that “ the chemical changes which take place during 
the wait of the pronucleus, in the absence of fertilsin 
Tn, furnish the stimulus to parthenogenesis. 

urther, he seeks to lam his hom by 
various hypotheses donaa the doubling of chromo- 
somo number. 

In view of the easential similarity of these results 
of Nabours and ours, we consider that one explana- 
tion may cover both sets ; in short, the solution sug- 
gested lies in hybridity. 

This opinion receives weighty support from evidence 
we adduce from Prof Nabours’ own . In the 
second (1925) paper he writes (p. 7): “ Messrs. Rehn 
and Hebard * have examined specimens of these and 
definitely determined that they belong to the same 
species (Nabours, “19).”” Turning to the 1919 paper, 
we find in a footnote (p. 131), “ Identified by Mr. 
Rehn as Apotetirx halus Hancock, and by 
Doctor Hancock as follows: ‘nearer the Mexican 

ies Apotsttix convexus Morse, than the nearly 
ed Texan species, Apoistiix eurycophalus Hancock. 
Inasmuch as you have used material from both Texas 
and Mexico in your experiments, ii 1s possible you have 
hybridtsed the two ' . .'” (:talica ours). In tions 
into Prof. Nabours’ i tables of the females 
used in enogenesis show that the ancestors 
can be traced to both stocks, the Texan and the 
Mexican. 

Recognising the implication in this footnote, we 
submit, therefore; that Prof. Nabours, in supplymg 
mom a Pein group of insects this additional ex- 
ample o 
furnished, although he has not appreciated the fact, 
a case of parthenogenesis consequent upon hybridity. 

` A. D. Peacock. 
f J. W. Hestop Harrison. 
da e (University of Durham), 
ewcastlo-upon-Tyne. ‘ 


1 Hoberd rs obviously a misprint for Hanoook, who is ated as ane of the 
eutbon tes m Nabours’ 1919 paper. E 
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tion under parthenogenesis, has also - 


a if 
Measurement of the Discharge of the Blhe Nile 
through the Sluices of the Sennar ` 


WEEN the Aswan Dam was completed in 1902, very 
little was known about the discharge of sluices 
of we ee constructed at Aswan. By means of a 
large of. 22,000 cubic motres capacity, the dis- 
charge of one type of stele, 25 metres h by 2 
metres wide was determined discharges ranging 
from I to 96 cubic metres second and for heads up 
to 13°5 metres above the The discharges of other 
types of sluice were then com with those of the 
standardised by means of the river level. Thus 
the discharge of the Nile at the im t time of the 
year is known for monthly sos Wiik a, probable 
error of about 0-6 per cent. (For an account of this 
see MacDonald and Hurst, Min. Proc. Inst. C.E., 
phe a No. 4350, 1921.) 

e fundamental tank measurements were used as a 
standard with which to compare the di es of a 
series of scale models of the ental sluice. It 
was found that the ratio of the discharge of the large 
sluice to that of its model was closely ni where n 
is the ratio of their linear dimensions, The mean 
departure ‘of the ratio of the } from nf 
using six models and three different scales over a wide 
range of conditions was o-4 per cent., and the largest 
departure for a group of expermments on one model 
was 4:6 cent. The condition throughout was that 
Bf fies discharge io air (For an account of this 
work see Hurst and Watt, Min. Proc i. CEB; 
Paper No. 4450, 1924.) The above ents show 
that models can be used to predict the discharge of 
large works, and this is borne out by many Sper 
ments made at the Delta Barrage, Egypt, by . D. 
Butcher with models of weirs and regulatom. 

Another result of the fundamental measurements 
Se ee eee 
measured by current meters of the Price pa agree 
closely wıth the results of tank measurements, for 
ordinary velocities of flow. The mean! value of 
(sluice -current-meter) for measurements during the 
low stage of the river for 3 years is o-2 cent. 

I have recently pada Pt a series o experiments 
on a model, scale 1/50, of one of the sluices of the new 
Sennar Dam on the Blue Nile. These i 
2 metres wide and 8-4 metres high, and 
under varying conditions of upstream and downstream 
head, having sometimes a small depth of water above 





the sill downstream and being at others completely 
subm: downstream. The di e of the Dam 
sluices been deduced from the model eriments 


for all conditions. Since the filling of.the reservoir 
was started last July, a vari of conditions has 
occurred. During this time the di of the river 
has been measured downstream of the Dam every 
fow days by means of a current-meter. ae interest- 
ing to state that a comparison of the discharges 
measured by current-meters and those deduced from 
the sluices shows that there 1s good agreement between 
them. irty-five discharges are available, and the 
mean regult deduced from the model e iments 18 
about 3 per cent, ter than that deduced from the 
current-meters. is may be modified slightly when * 
the current-meters are re-rated. l 

These results show the value of model experiments. 
Their principal value is that though they, cannot be 
relied upon to give resnlts in which the {systematic 
error 18 less than 5 per cent., the accidental errors are 
small. For many purposes an accuracy of!5 per cent. 
would be good enough., However, when once the 
systematic error has been found from a few current- 
meter measurements well distributed over the whole 
range of practical conditions, the model can be used 
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to give the discharge of a sluice under any conditions 
of upstream and downstream level and sluice opening 
within‘ the range of practical conditions. Informatipn 
thus becomes available with very little labour which 
would otherwise take many years and great di- 
ture of money to collect. In the case of the ar 
Dam, the resident engineer has a table of the dis- 
charge of the sluices from the commencement of the 
working of the Dam, upon which he can base his 
regulation of the river. Without the model results 
he would have had to experiment for years after the 
completion of the Dam before he could have con- 
structed a discharge table for the sluices. 


H. E. Hurst. 
Physical Department, Cairo, 
January 25. 


The Fundamental Level of the Iron Atom. 


THERE is still some difference of opinion about the 
fundamental level of the iron atom, From Laporte’s 
analysis (Zew. für Physik, 23, 135, 1924) It appears 
that the chief lines proceed from five damental 
levels, constituting a quintet d-group. But this us 
at variance with the experiments of Stern and Gerlach 
on the directional quantisation of atoms. Gerlach 
states that there is a group of strong lines at about 
Az2ioo A.U., which are not imcluded in Laporte’s 
classification. But Laporte, in support of his view, 
states‘that the 5D group for iron fits with the rule 
given by Catalán on the normal orbits of the elements 
of the transitional series from po en to nickel 

ourn. Opt. Soc. America, November 1925). Laporte 

er states that his pomt of view “ is favoured by 

some astrophysical facts, and by the almost complete 

classification of the Ln of iron, which now makes 

_1t improbable that any important low terms are 

unknown.” ‘I am not aware of the astrophysical 

facts which Laporte has ın view, but such facts as 
are available to me seem to favour the other view.. 

In the pooner seas experiments of Grotrian and 
Gieseler (Zeit. f. S., 23,245, 1924), the strong grou 
of D —*D* lines of the iron was obtai 
in aang dieu at 1250° C., so that this experiment 
may be interpreted ‘as deciding against the existence 

of a higher s-term. But we cannot hold this sort 
of eyidence to be decisive, because at this temperature 
of the furnace it is Nad sega that a large amount 
af §D-orbits are uced. Once they are produced 
they will remam fairly stable, for the transition 
D—>»S being forbidden, the D-states will be meta- 
stable. This is supported by evidence from the 
chromospheric . The pes lines ın the 
iron EP = 3856-46 and A=3 or, reach in 
the so chromosphere a height of 6000 km., and 
Evershed (Phil. Trans., 201, 470) notes’ that they are 
intensified from intensity 8 (Kowland’s seale) in the 
Fraunhofer to 15 ın the flash spectrum, 
and this behaviour is typical of lines arising from 
metastable orbits. 

Miss Payne in her recent onoga pe on stellar 
atmospheres (Harvard Observatory eet) has 
traced the viour of iron lines in ditferent classes 

of stellar Unfortunately, she has not treated 
the behaviour of §D -*D’ Hne of iron, but of 13D -1™F 
lines. These are intercombination lines, and should 
- therefore be strengthened at lower temperatures. 
At any rate, they enable us to trace the viour 
of Lapofte’s fundamental (*D) levels in stellar atmo- 
spheres. Miss Payne states that these lines reach 
a maximum in the K2 Pre stars. According to 
- the theory of Fowler and e this 1s ical of the 
behaviour of lines arising from subordinate series. 
So the astrophysical evidence seems to indicate that 
5D’s are subordinate levels. But in order to be 
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certain on the point, the behaviour of either the 5D - §F 
group lying at about }=3700 A.U. or the §D-*D’ 
group ought to be traced in stellar atmospheres. The 
stellar data in this region are not very satisfactory. 

Laporte’s second pomt of contention, that the 
almost complete classification of the iron spectrum 
makes ıt improbable that any important low terms 
are unknown, cannot be jed as conclusive, and 
I will dlustrate my point by an analogy from the 

of neon. All the strong lines of neon ob- 
tained within the Ə à =2000 A.U. to \= 8000 Å U. 
have been classified Paschen into series, and “t 
eae shown that there are o s-levels, denoted - 
iM 88 Sp Se Sy and Ss ere are apparently 
no strong lnee left outside Paschen’s scheme of 
classification, yet we now know that these four s-levels 
do not constitute the normal level.af neon, because - 
it is perfectly transparent to all radiation from 
à = 2000 A.U. tod = 8000 A.U. in the unexcited state. As 
a matter of fact, Hertz (Zest. f. Physik, 32, 933, 1925) 
has discovered two strong lines at à =735 7 +0 5 A.U. 
and 7435 +05 A.U., and finds that these can be re- 
po by s-s, and *-s, Goudsmit (Zei. f. 
kysik, 32, 794, 1925), rediscussing the whole data 
on neon, including Landé’s system of grouping the 
neon series, finds that the term's may be regarded 
as à singlet, S-term, having the inner quantum number 
o, while Paschen’s s, is a P term of the singlet group, 
having the inner quantum number I, and s, Se Ss 
constitute the p terms of a triplet group, having the 
inner quantum numbers o, 1, 2 respectively. 

Here we have the undoubted evidence of the 
existence of a normal term sẹ, which does not give - 
rise to any one of the familiar strong lines of neon. 
It 13 now recognised that the spectra of elements 
having a large number of electrons-in the outer ring 
have more or leas a neon-like structure, and if iron, 
nickel, or cobalt have a still lower fundamental 
term s or p, it would not be responmble for any 
strong lines in the usual range. To find this term, 
the spectrum in the Schumann region must be very 
ey investigated, and then only can the point 
be ed. N. K. Sur. 
Department of Physics, 

Univermty of Allahabad. . 


The Constitution of the Heaviside Layer. 

In the issue of Nature of September ‘5, 1925, 

p. 357, Mesars. Breit and Tuve give a method for 

e i the height of the Heaviside Layer at- 
night. It consists essentially in transmitting a series 
of impulses and recording’ them on a receiver at about 
7 miles distance. Two groups of impulses were ob-. 
tained, the time interval between two successive 
impulses giving the difference in time taken to 
traverse the two paths, one g direct to the 
station, and the other by the indirect path up to the 
Heaviside and back. From the results a height of 
about 80 km. was deduced. 

The authors state that other experiments were 
tned on a 600 metre wave-length over distances of 
100 to 150 miles, but these gave no definite results, 
there being, I presume, no second impulse due to the 
indirect ray. 

The object of this letter is to point out a possible 
reason for this failure. At these distances the in- 
direct ray strikes the Heaviside layer at practically 
45°, assuming the height of 80 km. 1s correct. Now 
if the constitution of the layer is one in which there 
are free ions and electrons, the pressuré being so low 
that the average time between collisions is large 
com: with the time period of the waves, a 
constitution which from other api PERRE evidence 
we have reason to expect, and if waye is polarised 





` 4 - $ 


. MARCH 13, 1926] 


with the electric force in the vertical plane, nothing 
will be reflected at 45° incidence. This angle isin fact 
the polarising angle of the layer, and is independent of 
the Pa. and moreover does not d d on how 
the layer is graded, that is, whether it is a gradual 
ora transition. Under these conditions only 
the direct ray will be received, the indirect ray not 
being reflected. 

If this reasoning 18 correct the results obtained over 
these distances constitute not only a rough confirma- 
tion of the height measurements, but also of the 
assumed constitution of the layer. i 

: T. L. ECKERSLEY. 


Research D ent, 
Marconi’s Wireless T wi he Co., Ltd,, 
, -~ Chelmsford. 





British Chemical Glass. 


Pror. W. E. S. Turngr, of the D ent of 
Glass Technology in the University of Sheffield, in a 
letter to the Times of February 15, stated that “ this 
ind as 
Jackson and the hearty co-operation of several glass 
man turers in r914 and 1915.” I am sure that 
Sir Herbert Jackson would regret that the sole credit 
should be given to him and no mention made of Prof. 
Meldola, the chairman under whom he worked, and 
I trust, therefore, that NATURE will be able to find 
space to correct a statement so deficient as that made 
in the Times. ’ 

So early as August 29, 1914, Meldola realised the 
difficulties ahead, and wrote to a colleague: “I 
think of preparing a general plan of campaign for 
recovering British chemical industries lost through 
German competition.” On 22 he pre- 
sided at a joint meeting of the Councils of the Institute 
of Chemistry and the Society of Public Analysts, at 
which special committees, one of them dealing with 
glass, porcelain, and filter-paper, were appointed. 

e was chairman of the latter committee and also of 
the ial Glass Research Committee appointed on 
October 30 by the Institute of Chemistry. He pre- 
sided at nearly all the numerous m of thi 
committee, attending one only three days before he 
died, ‘‘ working to the very last in His great desire to 
advance the interest of country and of chemical 
science.” I quote the words of his coll e, Prof. 
E. G. Coker, in the brief reminiscences of Meldola 
published by Willams and Norgate in 1916. 

The letter which a in the Tsmes is sufficient 

pee that these are not known as they should 
~ or have passed out of mind. Nevertheless, there 
must be many who remember the debt that is owing 
to Raphael Meldola, and they surely will “ see to it 
that name be not forgotten.” 


_ Epwarp B. Povutton, 
Oxford, February 25. 


Names for Companion Stars. 


THOUGH it has not been customary to give 

c names to the dark or inconspicuous com- 

ions of bright stars, there are one or two such 

es of so much interest and importance, and likely 

to be so constantly referred to in the science of the 

future, that poe exceptions might be made in 

their case. -write, therefore, to ask whether an 

outsider ın astronomy may modestly make a sugges- 

tion for astronomers to consider, ate to reject 1E they 
do not approve. ` 

The com on of Sirius is so extraordi 

and the detection of its specific p jes is the out- 

come of such brilliant work, that suggest that the 

name Eddington might be appled to it. Presum- 
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ably less is known about the companion of Algol— 
the first preted a binary—and posit: as it 
seems dark, ıt scarcely deserves a name; but dhe name 
of its discoverer, Vogel, might perhaps be attached to 
that. i 

These suggestions may be rather presumptuous ; 
but no harm seems likely to be done by their publica- 
tion. Oxtver' LODGE, 


February 6. l 





The Nature of Active Nitrogen, 


- I mave not been able to follow in detail: the recent 
discussion on the nature of active nitrogen, being 
closely occupied with other problems. | It seems 
worth while, however, to direct attention to a part of 
my early work which seems to have dro out of 
notice, but is, I believe, worthy of attention (Strutt, 
Proc. Roy. Soc., A, vol. 86, pp. 264-267, 1911). It is 
there shown that the luminosity of active nitrogen can, 
as it were, be squeezed ont of ıt by compression, the 
luminous emission of the a (1st positive) group of 
bands, and, perhaps the other series also, but this was 
not inv ted, g immensely enhanced by com- 
obama en the old volume is restored, it is 
ound that the capacity to produce the glow is 
exhausted, though, apart from the com ion, it 
would have much longer. 

- The ent was ed at the time as prov- 
ing that the action is bi-molecular, and I think is at 
least as telling as any other evidence poin, in the 
same direction. RAYLEIGH. 


- As the result of investigations which have been 
proceeding for some time, writer, in collaboration 
with Dr. E. K. Rideal, has been able to show by 
three independent methods that the heat of formation 





of active nitrogen is about - 43,000 cal per gm. 
molecule. | 

This is in agreement with the value ested by 
Strutt m IgIr, and since it is known that the heat of 


dissociation of the nitrogen molecule 1s most probably 
of the order of -300,000 cal. per gm. molecule, the 
hypothesis that active ni is atomic cannot well 
be substantiated. Rather would it appear that 
‘achive’ nitrogen represents a metastable molecule 
at not a yery high en level. i 

A full account of the investigations will shortly be 
published. E. J. B. WEEE: 


Department of Physical Chemistry, 
University of Cambridge. 

| 

_ A Mistaken Attribution in South 
American Linguistics. ` 


WirTH reference to the note under the above title 
in NATURE of February 20, p. 283, ıt may ,be of some 
interest to pomt out that the in question no 
doubt refers to Ardra, Arder, or Allada, formerly one 
of the greatest towns on the Dahomian which 
was conquered by King Agaja of Dahoméy ın 1724. ° 
The inhabitants speak a variety of Ewe, yery similar 
to the ordinary Popo. ' 

There was a considerable trade in slaves between 
Dahomey and the Branis, and ıt is concejvable that 
descendants of Ardra slaves penetrated to the part of 
Amazonia mentioned in the text. | 

P. AMAURY TALBOT. 
Bıshopton, i 
Stratford-on-Avon, z i 
` February 22. 
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The Species Problem and Evolution.! 


II. 
CORRELATION. 


HE mutual relation and interaction of the various 
characters by which species are distinguished 
from each other is very imperfectly understood at 
present. On one hand, all the characters distin- 
guishing a species may, or may not, form an inte- 
grated system. On the other hand, certain characters 
may be correlated with one another to some extent. 
The possibility that the characters of different 
species may form integrated systems is at present 
very uncertain. The only evidence in support of 
this view is derived from certain inter-specific crosses 
in which the parental characters segregate en bloc; 
and further investigation of this subject is urgently 
needed. 

Whenever two characters always seem to occur 
together they may be related as cause and effect, or 
both may be due to the same cause. When this is the 
case, and when the effect cannot be traced clearly to the 
cause, such a relation will be called merely correlation. 
Two characters may be also correlated by genetical 
means, either being linked or by a varying number of 
individuals of a population being homozygous for both 
of them. These types of correlation will rarely be 
absolute. The former must be of some importance, 
but cannot be a universal explanation of correlation, 
since it will not often happen that all the characters 
that are found to be correlated in a species are due 
to genes situated in the same chromosome. The 
latter means of correlation is certainly of wide import- 
ance ; perhaps two characters which are highly corre- 
Jated in a species, but segregate out when an inter- 
specific cross is made, are always correlated in this 
way. A special agency must obviously be invoked to 
account for the existence of a character in the homo- 
zygous condition in most of the individuals of the 
species when it arose originally in only a few. 


ISOLATION. 


In this section are to be considered causes of isolation 
other than topographical barriers. A number of ex- 
planations have been put forward to explain failure 
to interbreed on the part of species which seem to 
have every opportunity of crossing. Thus it has been 
supposed that differences in the copulatory organs 
might produce a mechanical barrier between species so 
differing. Such mechanical isolation, however, can 
not often be effective. In the first place, when such 
differences in the copulatory organs do occur, they are 
often restricted to the male and, when comparable 
-differences occur in the female as well, no coadaption 
of the organs of the two sexes has been shown (Bou- 
langé, 1924). Furthermore, species which differ in 
their genitalia have been crossed without mechanical 
difficulty. 

There are many cases known in which closely allied 
forms living together with ample opportunities for 
interbreeding rarely cross in Nature. The cause of 
this disinclination to interbreed (‘selective mating ’) 

1 Cont nued from p. 347 
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can rarely be assigned to known differences between 
them. There are certain factors which may be 
important in particular cases, for example, differences 
in scent and mating-behaviour. Selective mating may 
even occur within a ies; for example, Crozier 
(1918) has shown that in Chromodoris the pairs that 
interbreed tend to be of the same size and that large 
specimens rarely mate with small. Where differences 
in habitat and seasonal occurrence exist, they more 
obviously produce some degree of isolation ; but it is 
not often that either of these alone would be completely 
effective. As we have seen, none of these modes are 
universal causes of isolation when acting alone; but 
in any case in which several were involved at the same 
time, isolation might be nearly complete. When inter- 
breeding is not stopped by any of these means, stenlity 
may yet make it ineffective. In motile animals, in 
which alone selective mating can occur, sterility is not 
necessarily a primary cause of isolation. It has been 
already seen that it by no means always precedes or 
even accompanies the early stages of structural diver- 
gence. In these forms probably some kind of selective 
mating is most often the cause of isolation, and sterility 
is due to later divergence. 

In forms in which the male fertilising element is 
carried to the ovum by external agencies (for example, 
in plants and sessile animals, ste, isolation can only 
be produced by differences in breeding-season or by 
sterility. Although in some species isolation is pro- 
duced by the former means, ıt is probably not in the 
majority, and the latter must be more or less sterile 
when In the case of plants there are some 
genera in which the species concept breaks down owing 
to the absence of marked sterility or any other means 
of isolation among the members. 


EVOLUTION. 


The initial stages of evolutionary divergence in- 
volve three processes: (r) the occurrence of varia- 
tions, (2) the spread of new variations in a species, 
and (3) the break-up of a species into different popu- 
lations. 

1. The origin of heritable variation is still very 
obscure, and in particular there is as yet no clue to 
the origin of those changes in habits which must have 
played so important a in evolution. There may 
be said to be three main views on this subject: that 
heritable variation is the result of automatic change in 
the germinal material, that it is due to change produced 
in the germ cells by external causes, and that it is 
the effect of change produced by such causes in the 
soma and transferred to the germ cells. In practice it 
will be difficult to distinguish between the second and 
third of these. 

The experiments which have been conducted to 
elucidate this problem are by now numerous; but in 
spite of them the problem is still unsolved. For one 
reason or another, the results which are claimed to 
prove that the effects of the environment can be 
transferred from the soma to the germ cells have had 
to be rejected or are still sub judice. Each of these 
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expenments is of course entitled to separate con- 
sideration, and some are of greater merit as experiments 
than others. With justice, however, it must be said 
that they do not as yet collectively form a convincing 
body of evidence.* 


Of the direct modification of the germ cells as a. 


factor in evolution we have likewise no decisive proof, 
though there is some circumstantial evidence in favour 
of this possibility. The means by which the germ cells 
have been experimentally modified rarely seem, how- 
ever, to bear any relation to the natural environment 
of living organisms. It is a. fair criticism to suggest 
that very few of the experiments designed to elucidate 
this problem reproduce those environmental circum- 
stances in which evolutionary change must be assumed 
to have taken place. 

The action of the environment may perhaps be seen 
in the following examples, in which, however, it is 
difficult to say whether the effects have been on the 
germ cells and soma or on the germ cells alone. These 
examples fall into two classes. On one hand, the 
species of a genus may be so distributed that they 
occur at different points in the gradient of some 
environmental factor (for example, temperature, 
humidity) Some special variation in the species (for 
example, hair-length) may be correlated with the 
change in the environment. This variation may be 
seen both within a species in different parts of its 
range and by the comparison of species the ranges of 
which include different parts of a gradient. When a 
character shows a correlation with changes in an environ- 
mental gradient, it is of course difficult to prove that the 
changes in the character are neither phenotypic nor 
adaptive, though in particular cases this may be most 
unlikely. On the other hand, there are a number of 
cases ın which in allied species identical morphological 
varieties are of two kinds—heritable and non-heritable. 
For example, Crow (1924) has given examples in the 
Alge of characters which are only developed in special 
environmental conditions in one species, but appear to 
be genetically fixed in others. Though these examples 
prove nothing as yet, they suggest a useful line of 
inquiry into the causes of variation. 

In order to explain certain special types of evolu- 
tionary phenomena, some authors have recourse to two 
theories which are sometimes confused—the principles 
of Orthogenesis and of Momentum and ‘P e 
Evolution’ (Eimer, W. Lang, Dendy, Osborn. The 
former principle expresses the idea that in allied forms, 
for an indefinite time after divergence, there is an innate 
capacity to produce the same type of variant. If this 
were true in a wide sense (which is not yet shown) ıt 
would be wrong to assume that species could respond 
to environmental change by variations in all directions. 
The terms Momentum and Programme Evolution, 
though not applied to identical phenomena, seem to 
have very much the same implication. One refers to 
the development in certain groups of monstrous or 
over-complicated structures ; the other is applied to 
‘ determinate ’ evolutionary series, which are accom- 
plished without any apparent reference to Natural 
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Selection or any other principle. At present, however, 
thesé three terms are labels for types of evolutionary 
phenomena which are of obscure causation’ and un- 
certain frequency. 

It is perhaps necessary to point out that possibly 
new forms may arise by fresh combinations of pre- 
existing characters. There is a certain body of evidence 
that has been thought to show that new species may 
arise as a result of crossing. This evidence and the 
corresponding cytological data relate almost exclusively 
to plants. The rôle of this process in evolution is as 
yet very uncertain, and, if it is operative’ at all, its 
effect is probably limited. 

2. The process of divergence by which species arise 
consists either of the consecutive differentiation of one 
character after another, or perhaps in the change of a 
large set of characters em bloc. For the occurrence of 
the latter there is only a little evidence which has been 
mentioned previously. Variations as a rule must arise 
in a few individuals, except where the environment has 
some identical effect on all the members of the species ; 
so that as a rule the addition of new characters implies 
the spread of variations in the population. This is 
usually supposed to take y by the action of 
Natural Selection, which eae requires that species 
must differ in adaptive characters. 

In the first place, it is practically impossible to show 
that a character 1s not of value to an organism without 
an exhaustive knowledge of the life history and physi- 
ology of the latter. On the other hand, the adaptive 
value of a structure must not be presumed in default 
of evidence to the contrary. A character can only be 
called adaptive (a) if ıt is useful, (b) if its PaE 
does not entail a counterbalancing disadvan 
the following discussion it is merely the utility of 
characters which will be considered. 

A character which 1s not directly useful may be 
correlated with a useful one, as Darwin suggested. It 
would be a very difficult thing, however, to give an 
example of this in which the character is specific. No 
doubt such cases do occur, and perhaps even frequently ; 
but they cannot be assumed to play an important part 
in evolution until direct evidence of their frequency is 
forthcoming. 

The direct utility of the characters previously 
described as specific may now be considered. 

(a) Structural—There is not very much satisfactory 
evidence of the utility of the differences between closely 
allied species. There are some observations (sum- 
marised by Pearl (x917)) which suggest that certain 
small stru ers may be of selective value, 
though Pearl points out that other investigations of 
this sort yield no such result. It is also the case that, 
when allied species differ in their mode of life, their 
structural differences do not in general seem to be con- 
nected with such differences in the habits (but cf.. 
Regan, 1925, p. 5). 

(b) Phystological——_The evidence here is very un- 
satisfactory ; but such physiological differences between 
allied species as are known are not yet showr to be of 
survival value. 

(c) Reproduction.—It is difficult to see any sense in 
which the differences in sterility-between crosses can 
be adaptive. As regards the differences in secondary 
sexual characters, some seem to be quite unconnected 
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with mating, and many of them are very unlikely to 
be directly useful. Any character which plays a part 
in mating may, however, have been influenced by some 
form of sexual selection. 

(d) Habitat and Food.—When allied species differ in 
- habitat and food ıt has been assumed that they are 
structurally or physiologically adapted to such di- 
vergences ; yet it is not only in many cases quite 
unproved that such adaptations occur, but even if 
they do occur it is very uncertain which type of 
difference was primary. The rôle of Natural Selection 
in producing such differences is very dubious 

B Miscellaneous Differences. —]It is difficult to find 
any case in which survival value may be attributed to 
the differences in behaviour which come under this 
heading 

It thus seems that the direct utility of specific 
characters has rarely been proved and is at any 
rate unlikely to be common. Furthermore, since the 
correlation of structure, etc., with other characters 
shown to be useful does not at present rest on many 
well-proved examples, it cannot yet be assumed that 
most specific characters are indirectly useful. Thus 
the rôle of Natural Selection in the production of closely 
allied species, so far as it is known at present, seems 
to be limited. This statement is not to be taken as a 
wholesale denial of the power of Natural Selection. 
The latter is not in question when structural differences 
of a size likely to effect survival are involved. It is 
only the capacity of selection to use on a large scale 
the small differences between closely allied species that 
is unproved. 

Recently another process which occurs in Nature 
has been suggested as a possible cause of the spread 
of characters whether adaptive or not (Elton 1924). 
Many animals are subjected to severe fluctuation in 
numbers through epidemics, bad weather, etc., and 
this has two possible effects. The usual result would 
be that the small number of individuals left over after, 
for example, an epidemic, would not include many of 
the uncommon variations, and the number of different 
variants in the population would be continually limited. 
After a minimum there is of course room for many more 
individuals than are actually found, so that during the 
subsequent multiplication there may be little or no 
competition. If an uncommon variant survived by 
accident, or if an unusually low minimum did not leave 
a random sample of survivors, then in the course of 
multiplication the character of the population would 
be changed. At present this seems to be the most 
likely means by which an entirely unadaptive char- 
acter could spread. 

3. If variations arise in only a few individuals at a 
time, they will not often be spread quickly to all the 
members of a species, so that if samples of a widely 
. distributed species be taken from different parts of its 
range they are likely to differ in the collection of char- 
acters which distinguish them. Such difference will be 
further accentyated if the area occupied is broken up 
by topographical barriers which may cause isolation. 
This, however, to be permanent must be grounded in 
some of the other causes referred to above (for example, 
selective me: Some animals live in colonies, such 
as certain land snails (Cepea) and moths (Zygaena). 
Of these the former have a limited power of dispersal, 
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while the latter, in spite of their power of flight, tend 
to keep to their own colonies. Adjacent colonies which 
are not separated by impassable barriers may differ in 
the same way as do the geographical races of widely 
distributed species. Thus two forms living at separate 
points in the e of a species may differ ın a number 
of characters which, acting in conjunction, may cause 
isolation, while neither of them would differ from its 
next-door neighbour enough to produce this result. It 
has been suggested that most widely distributed forms 
constitute such “ syngamic chains” (Poulton). Any- 
thing which breaks this chain would isolate two groups 
which sooner or later might become two distinct species. 
The origin of variation in habits within a species is at 
present not yet well enough known to enable us to 
make further generalisation about the methods by 
which isolation 1s produced. 


CoNCLUSION. 


There are many characters (structural, physiological, 
etc.) by which species may be distinguished, but dif- 
ferentiation does not take place to the same extent in 
all of them, and sometimes, as criteria, they are at 
variance with each other. As no standard can be 
proposed by which species may be distinguished from 
varieties, there is no absolute criterion of species. 
Failure to interbreed 1s perhaps the nearest ap roxima- 
tion to such a criterion, and it is also possible that a 
special type of sterility may be revealed which might 
provide a more definite limit than that indicated by 
structure. The nature of the various PA of sterility, 
however, requires a more complete analysis. At present 
the incidence of specificity ıs very imperfectly under- 
stood, especially in physiological characters. Even in 
structural divergence it is not yet known why in each 
group of animals certain organs tend to show the 
effects of divergence sooner than others. 

Causes which in theory should spread new characters 
through a population are known; but much more 
evidence js required as to their actual operation and 
as to the extent and nature of the correlation that has 
been observed between specific characters. It is very 
unlikely that divergence at its earliest stages is pro- 
moted to an important extent by Natural Selection. 
In Nature, species are more or less broken up by causes 
leading to permanent isolation. These causes may be 
numerous ; but at present we know very little as to 
the primary cause in any poe case—whether, for 
example, divergence in habit precedes that of structure 
or vice versa, and whether sterility precedes or follows 
structural divergence. Finally, there is very little 
exact knowledge as to the physiological differences 
which must occur between forms having different 

habits. 
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The Electrical State of the Upper Atmosphere. 


TE meeting of the Royal Society on March 4 was 

devoted to a general discussion on the subject 
of “ The Electrical State of the Upper Atmosphere,” 
at which a number of prominent physicists interested 
in this subject had been invited to take The 
large attendance at the meeting showed the importance 
of the subject in the scientific world at the present 
time; and it was evident that a very useful purpose 
was being served in directing the attention of the 
meteorological and atmospheric physicists to the 
insistent demands made by modern wireless research 
for an upper ionised stratum,in the atmosphere which 
is capable of deflecting wireless waves and returning 
them to the earth’s surface. 

In opening the discussion, the president of the Royal 
Society, Sir Ernest Rutherford, outlined the three 
possible methods of investigating the upper atmosphere. 
Above the limits of direct observation, the pressure 
and temperature are to some extent calculable, while 
observations on meteors provide experimental in- 
formation. The highly penetrating radiation recently 
investigated by Millikan was found to increase. in 
intensity upwards from the earth’s surface, and the 
suggestion was made that this radiation might possibly 
originate in thunderstorms. It was pointed out that 
in order to obtain a permanently ionised layer it is 
not necessary to assume a very strong ionising agent ; 
since, owing to the slow rate of recombination at the 
higher levels, a small rate of production of ions may 
result in a very large permanent ionisation 

With the aid of a carefully prepared chart, Prof. 
Sydney Chapman, of the Impenal College of Science 
and Technology, then summarised our present know- 
ledge of the physical constants of the atmosphere. By 
means of self-registering instruments carried in sounding 
balloons, direct observations have been made at heights 
up to 30 km. The absolute temperature of the 
atmosphere decreases from 285° at the earth’s surface 
to 220° at a height of 10 km, which is the upper limit 
of the troposphere. Above this the temperature 
remains constant up to a height of 6o km., where it 
begins to increase again to a value approaching 300° 
for a height of roo km. At this height the pressure 
and density of the air have values which are about 
1075 of'those at the ground level, while the mean free 
path of the molecules increases from 1075 at the earth’s 
surface to 3 cm at roo km. height. The gaseous 
constituents of the atmosphere are thoroughly mixed 
as the result of winds in the lower regions, but they 
become separated at the higher levels with nitrogen as 
the main constituent The existence of aurora at 
heights of from go km. upwards appears to require 
the lifting of from the lower regions. Attention 
was further directed to the comparatively high con- 
ductivity which the ionised layer 1s required to possess 
in order to explain the phenomena of terrestrial 
magnetism 

Mr. C T. R. Wilson referred to recently published 
data on thunderstorm distribution, from which it has 
been deduced that about 1800 thunderstorms are in 
continual pro over the earth’s surface, accompanied 
by lightning faces at an average rate of one hundred 
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per second. Combining these results with the ex- 

rimental measurements of the quantity of electricity 
in each lightning flash, it was shown that these thunder- 
storms represent an energy supply having the enormous 
value of ro! watts, which, however, is only 107 of the 

energy received by the earth from ‘the sun in the form 
of heat. It was suggested that electrons moving in 
electric fields with strengths of the order of 10,000 volts 
per cm. in the neighbourhood of lightning flashes, 
may be responsible for a very penetrating form of 
radiation in the atmosphere. In a later portion of the 
discussion Mr. Dobson described results obtained in 
observations on the disappearance of meteors and 
showed that this leads to increased values for the 
temperature and pressure of the atmosphere at heights 
of the order of roo km. 

The radio aspect of the discussion was opened by 
Sir Henry Jackson, who emphasised the long-felt need 
of an adequate explanation of long-distance wireless 
signalling, of the variations in signal intensity, and of 
the more recently observed variations in apparent 
directions of arrival of wireless waves at a receiving 
station. He stated that during the last few years an 
enormous amount of experimental data on these points 
has been obtained by a group of investigators associated 
with the Radio Research Board and that the ex- 
perimental facts are now well established. All this 
work indicates the necessity for a layer in the upper 
regions of the earth’s atmosphere which is capable of 
deflecting waves reaching it in such a manner as to 
return them to the earth’s surface. A brief account 
was also given of some-recent experiments carried out 
on a wave-length of 12 metres in which a ship transmitter 
was employed. As the shi eaten away from the 
receiving station the si peared for a range 
of transmission of about roo aie This was pre- 
sumably due to the bigh attenuation of such waves in 
travelling over the earth’s surface, although accurate 
knowledge on this point is still lacking. As the ship 
proceeded on its course no signals were received until 
the distance was increased to rroo miles, beyond 
which the signals again disappeared. At 3000 miles 
and again at 6000 miles the signals were very clearly 
heard, although they were inaudible at intermediate 
ranges. Such results as these demand for their 
explanation an ionised layer which will permit the 
passage of wireless waves with a very small attenuation 
and will arrange for waves to be returned to the earth 
at certain places only. 

Prof. E. V. Applet indicated the desirability of 
investigating the wireless phenomena at comparatively 
short distances, and then described two sets of ex- 
periments, carried out with the assistance of alr. 
M. A. F. Bamett, which provide proof of the reception ` 
of downcoming wireless waves at the earth’s surface. 
The first of these demonstrated the interference between ` 
two sets of waves from the same transmitting station, 
one set having travelled along the earth’s surface and 
the other set via the upper regions ofthe earth’s 
atmosphere. The second experiment was based on 
the fact that, for an electromagnetic wave arriving at 
the surface of a conductor, the resultant honzontal 
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magnetic force is greater than that of the vertical 
_ electric force, and by measuring the ratio of these 
forces the angle of incidence of the waves can be 
calculated. Attention was directed to the importance 
of the earth’s magnetic field on the operation of the 
ionised layer, and also to the fact that, from observations 
on very short wave-lengths, information is obtain- 
= as to the density of electrons required in this 
yer. 

The next contnbution to the discussion was made by 

- Dr. R. L. Smith-Rose and Mr. R. H. Barfield, who 
gave a brief account of some of their recent experimental 
measurements on wireless waves received from the 
upper atmosphere. By means of careful measurements 
of the directions of both the electric and magnetic 
forces at the earth’s surface due to wireless waves 
from a distant transmitting station, it was shown 
that, at times in the neighbourhood of sunset and in 
the hours of darkness, some of the received waves were 
travelling in a downward direction, evidently the result 
of deflexion from the upper atmosphere. Several 
methods of measuring the angle of incidence and 
relative intensities of such waves have been developed 
and give consistent results. In an example given in 
the paper, the angles of incidence varied from 13° to 
34°, and the latter value is shown to correspond to a 
height of deflecting layer of about 88 km, which is 
in good agreement with the results of other investi- 





gators. The intensity of such downcoming waves 1s 
of the same order as the direct wave along the earth’s 
surface which is received simultaneously, and the 
combination of the two sets of waves is responsible 
for the variations in signal intensity in the readings 
of a direction-finder which were observed durmg the 
experiments. The need for further investigation and 
the lines of proposed future experiments were mentioned 
by these speakers. 

In concluding the radio side of the discussion, Prof. 
W. H. Eccles reminded the audience that the observed 
effects might vary very much over the enormous range 
of wave-lengths which 1s now being used jn practical 
wireless communications. The diffraction of the waves 
around the curvature of the earth would be appreciably 
different with wave-lengths of, say, 20 and 20,000 metres, 
and it is also possible that the shorter of these waves may 
be returned to earth at a comparatively low height, 
about 30 km ,in the atmosphere. The speaker directed 
attention to some lacunm in the Larmor theory of the 
popagation of waves, and emphasised the need of 

urther experiments directed towards the elucidation 
of some points which are at present somewhat 
obscure. 

Among the speakers who took part in the later 
portion of the discussion, Dr. G. C. Simpson stated that 
Britain now leads the world in the matter of knowledge 
and research on the science of the upper atmosphere. 


Transatlantic Radio Telephony. 


O“ Sunday, March 7, the General Post Office gave 
representatıves of the Press an opportunity of 
taking part in the engineering tests, made in the 
ordinary course, by the technical staffs of the General 
Post Office and the American Telegraph and Telephone 
Company. Mr. Shaughnessy, the engineer in charge, 
gave an interesting mé of what has already been 
done. He also described the route that is travelled by 
the voice signals and detailed some of the many 
difficulties that will have to be overcome before two- 
way telephony between London and New York can he 
established on a commercial basis. So far back as 1914 
the engineers of the Bell system in the United States 
succeeded in establishing one-way communication 
between Arlington and Panama, San Francisco, Hono- 
lulu and Paris successively. Three years ago similar 
experiments between London and New York proved 
that it was highly probable that a limited two-way 
service could be established. 

In England, the circuit ends at the London Trunk 
Exchange of the British Post Office. In the United 
States ıt ıs terminated at ‘the headquarters of the 
American Telegraph and Telephone Company at 24 
«Walker Street, New York City. In speaking from 
London, the signals are carried by underground 
_ telephone wires through two repeater stations direct 
into the microphone of the Post Office Radio sending 
station at Rugby, where the aerial used is carried by 
five lattice masts each 820 ft high and‘ quarter of a 
mile apart. The radio signals then go a distance of 
2900 miles to the receiving station at Houlton, Maine 
From there they traverse a distance of 600 miles 
through two repeater stations to New York. i 
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In transmitting from New York the speech is carried 
a distance of 70 miles to the sending station of the Radio 
Corporation at Rock Point, Long Island. From there 
It is transmitted by radio a distance of 3300 miles to the 
Post Office receiving station at Wroughton, near 
Swindon. From this point it is carried over a telephone 
circuit to London, a distance of go miles 

The wave-length utilised in England 1s 5770 metres 
and in the United States 5260 metres The power 
used at each end 1s about 200 kilowatts, but owing to 
improvements in the method of radio transmission 
adopted, the ordinary broadcasting telephony station 
would have to employ about double this power to attain 
the same efficiency. 

Arrangements were made by means of which some 
twenty press representatives in London had two-way 
conversations with their American confrères. These 
conversations could be overheard by all those present. 
The speech was remarkably clear, being quite equal to 
that heard in ordinary telephony. It was stated that 
the atmospheric conditions were favourable. Very 
little disturbance was produced by Morse or atmo- 
spherics. The difference between the voices of the 
speakers was clearly recognisable. This was the first 
occasion on which group conversations by the public 
were held between London and New York. 

The Post Office engineers are to be congratulated on 
the many difficulties they have overcome, particularly 
in balancing the land telegraph lines in order to get 
two-way transmission. We are still, however, a long 
way from commercial telephony across the Atlantic. 
Doubtless it will come in the future. We wish the 
engineers every success in their strenuous endeavours. 
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s, “Obituary. 


Pror. A. R. Cusuyy, F RS. 


ie sudden death of Prof. A. R. Cushny, professor 

of materia medica gnd pharmacology, University 
of Edinburgh, at the early age of sixty years, is a severe 
loss to medical science and to pharmacology in par- 
ticular, for he was one of the chief pioneers of this 
science. The outstanding events in his career are as 
follows :—He was educated at the University of Aber- 
deen, and then studied on the Continent, and from 
1892-1893 was assistant to Schmiedeberg at Strasbourg. 
Tn 1893 he went to the University of Michigan as pro- 
fessor of pharmacology, and in 1905 returned to peed : 
to take the chair of pharmacology at University College, 
London. In 1918 he went to Edinburgh to take up the 
post he held until his death. 

Cushny made many important contributions to our 
knowledge of pharmacology and physiology, but his 
name is associated particularly with his investigations 
upon the mode of action of digitalis on the heart, and 
upon the secretion of unne. Whilst at Michigan, he 
carried out a series of researches of fundamental 
importance which established the mode of action of 
digitalis on the mammalian heart ; and later in London, 
in association with his friend the late Sir James Mac- 
kenzie, he applied the knowledge gained in these 
researches to the study of the therapeutic action of 
digitalis. In 1925 he summarised our present know- 
ledge of this subject in a monograph on digitalis and 
its allies. 7 

Cushny carried out numerous important researches 
on the mode of secretion of the urine, and in 1917 he 
published a monograph, in which he advanced the 
first coherent theory ing the secretion of urine 
pee accords at all with modern ideas of physical 
che 

It is as one of the chief pioneers and founders of the 
science of pharmacology, however, that Cushny will be 
especially remembered. In 1899 he produced the first 
edition of his well known “ Textbook of Pharmacology 
and Therapeutics,” which was the first systematic text- 
book on this subject to be published in English He 
had a very remarkable power of shrewd and balanced 
judgment, and this was based not only on an exception- 
ally wide knowledge of pharmacological literature, but 
also on a personal knowledge of all the leading phar- 
macologists in the world. This combination of know- 
es and judgment gave his textbook an unrivalled 
authority. His whole influence was thrown towards 
making pharmacology an exact science, and he admitted 
no tradition of therapeutics as a fact unless it was 
supported by definite evidence. For these reasons, the 
work has had a profound influence on the development 
of pharmacology in Great Britain and has greatly 
assisted the growth of the subject as an exact science. 

Cushny’s personality made him an exceptionally fine 
teacher and inspirer of research. His kindness and 
patience were inexhaustible, but his wide knowledge 
and shrewd judgment made him the natural enemy of 
anything like slack or accurate work. He founded 
the school of pharmacology at Michigan and made it an? 
important centre of research, and repeated this per- 
formance in London. Finally, when he went to Edin- 
burgh he found research work in Pharmacology at a low 
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ebb and in a few years established a strony school. 
Cushny was the senior pharmacologist in Britain, and 
his wide experience and knowledge, his strong but 
kindly personality, and his great powers of judgment, 
made him the natural leader of his scientific colleagues, 
and also one whose advice was greatly valued on matters 
scientific, academic, and personal. 

In addition to his scientific and academic activities, 
Cushny also served on numerous commussions and other 
public bodies, notably on the Chemical Warfare Com- 
mittee, the Central Control Board (Liquor Traffic) and 
the Council of the Royal Society. 

Cushny was a great pioneer and leader, and his 
untimely death is an irreplaceable loss to the medical 
sciences. Those who, like the writer, worked under 
him as assistant, have double cause to mourn the loss 
of a great teacher and kindly friend. His circle of 
friends was world-wide, and the sympathy of all will be 
extended to his widow and daughter in their sudden 
bereavement. 


Pror. D. S. CAPPER. 


Pror. Davip Srne Capper, who died from heart 
failure following acute rheumatism on February 12 at 
his home in Golders Green, was for twenty years 
professor of engineering in the University of London, 
King’s College. He retired from this position in 1921 
to devote himself to the commercial side of engineering. 
At the time of his death—he was only sixty-one years 
of age—he held the position of director in the Haulage 
Improvement and Constructions, Ltd., a company 
interested in the development of mechanical road 
transport. : 

Prof. Cappers early training, like that of most 
educated Scotsmen of his time, was of a wide and 
varied nature with a classical bias. After taking his 
degree at Edinburgh, he adopted the engineering 
profession and studied for some time at University 
College, London, under Sir Alexander Kennedy. His 
practical experience was obtained first as a pupil with 
Messrs. R. and W. Hawthorns of Leith, and later with 
Messrs. Humphrys, Tennant and Co, of Deptford, 
where for two years he acted as assistant to Ar. R. 
Humphrys. He took an energetic interest in the 
proceedings of the principal engineering societies, and 
was a member of the Institution of Civil Engineers, the 
Institution of Mechanical Engineers, and the Junior 
Institution of Engineers. 5 

Prof. Capper was appointed professor of engineering 
at King’s College, Strand, in 1890, and in 1905 he 
published, in the First Report of the Steam Engine 
Research Committee, the results of his long and 
important research on yalve leakage carried out under 
the auspices of the Institution of Mechanical Engineers. 
The same year he became a member of the Senate of 
the University, and so many-sided were his manifold 
educational activities that at different time§ he had 
the distinction of being a governor of Sir Roger 
Cholmeley’s School, a member of the governing body 
of the Imperial College of Science and Technology, and 
a member of the delegacy of King’s College. He gave 
of his best in such services, where his long experience, 
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persuasive manner, an almost uncanny quickness in 
summing up the gist of a resolution, and an unfailing 
sense of the feelings of a meeting, made his presence a 
great asset. 

Consistent with his leaning towards the practical side 
of his profession, Prof. Capper carried on a consulting 
practice for many years in addition to his other duties. 
Incidentally he was one of the pioneers of the ‘ Sand- 
wich’ system of training for engineers, wherein a 
student gained works experience with some well-known 
engineering firm in tandem with his college degree 
course each year for four years, instead of the usual 
three at college only. 

When in 1908 Lord Haldane introduced his plans for 
the formation of Officers Training Corps at the various 
universities, Prof. Capper threw himself into the scheme 
with whole-hearted enthusiasm, and with characteristic 
zeal undertook the difficult task of commanding the 
University of London contingent. Later, with a 
stimulating sportsmanship, he passed all the exam- 
inations, and through every stage in the training 
curriculum of a territorial officer, from the barrack 
square at Chelsea to the School of Musketry at Hythe. 
In August 1914 he took command of a training camp 
for two hundred young officers at Headley, and eventu- 
ally commanded various training schools for officers. 
He transferred to the 2/5th Royal Warwicks in 1916 
as temporary major, readily sacrificing his rank of 


lieut.colonel in his keenness to serve overseas. Then 
at the age of fifty-one years this university professor 
went out into the trenches as second in command of 
an infantry battalion; an example of patriotism and 
pluck which is worthy of record. Early in 1917 he 
was invalided home on account of heart trouble and 
transferred his energies to the Ministry of Food, where 
he assisted in a research on food preservation until the 
end of the War, when he returned to his duties at ` 
King’s College. 0. S. S. 





WE much regret to record the death, on February 26, 
of Mr. Henry Hatfield, 1.S.0., barrister-at-law, for 
more than thirty years Chief Examiner at the Patent 
Office. Born at Stockport in 1854, and educated at 
Owens College, Manchester, and the Royal College of 
Science, Dublin, Mr. Hatfield intended to enter for the 
Geological Survey. He went to the Patent Office 
instead, however, in 1878, becoming Chief Examiner 
in 1888, and later was authorised to act for the Comp- 
troller-General. During his regime many changes in 
patent procedure were inaugurated, notably the 
modern methods of ‘ search’ by a scientific staff. To 
the general scientific public, his work in connexion with 
the founding of the Patent Office Library, which has 
now become one of the best scientific libraries in Great 
Britain, will be better known. 


News and Views. 


A LARGE company of the Royal College of Sciencé 
Association and others assembled at the Imperial 
College Union, South Kensington, on Friday last, 
March 5, on the occasion of a complimentary dinner 
to Sir John Farmer, profeasor of botany in the 
College, upon whom the honour of knighthood was 
conferred by the King at the beginning of this year. 
Sır John Farmer is the senior professor of the Royal 
College of Science, and when the Imperial College 
was instituted by Royal Charter in 1907 for the pur- 
pose of giving the highest specialised instruction, 
and providing the fullest equipment for the most 
advanced training and research in various branches 
of science, especially in its application to industry, 
donbt was expressed as to whether botany could 
appropriately be brought within the contemplated 
scheme. Fortunately, 1ts economic significance was 
realised, with the result that the department devoted 
to instruction and research in this branch of scence 
has become of the greatest value in the developmeht 
of the plant resources of the British Empire. Students 
trained by Sir John Farmer now hold responsible 
posts in educational institutions, agricultural stations, 
and great plantations throughout the Empire, and 
when he visited Trinidad a year or so ago, as many 
as five in that single place were at the port to welcome 
him. Mr. Herbert Wright, who proposed the toast 
of the guest of the evening, testified as an old student 
to the wide and stimulating influence of Sx John 
Farmer’s work. To have established a schoo! of 
pure and applied botany which has contributed so 
much to scientific progress and practical service is a 
great achievement, and we cordially associate our- 
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selves with Sır John Farmer’s colleagues and students 
ın congratulating him upon it and the recognition of 
his work represented by the honour recently conferred 
upon him. 


PROF. ARNOLD SOMMERFELD, who on Wednesday, 
March 3, delivered the first of a course of three 
lectures on “ Atomistic Physica” at the Impenal 
College of Science and Technology, under the auspices 
of the University of London, 13 one of Germany's 
leading mathematical physicists, He 1s now professor 
of physics at the University of Munich, where he is 
a colleague of Prof. Wien, who visited Great Britain 
last year Prof. Sommerfeld was born mm 1868, and 
during the early years of his career published many 
papers on various branches of theoretical physics and 
pure mathematics. He is known chiefly, however, on 
account of his more recent work in developing the 
application of the quantum theory to the problem 
of the spectra of the elements, initiated by Bohr. 
Independently of Wilson he showed that by a 
generalisation of Bohr’s onginal theory of the hydrogen 
atom to include the posaibility of elliptic orbits, and 


“the introduction of the relativistic change of mass 


with velocity into the equations of electronic motion, 
the existence of a ‘ fine-structure’ of the series lines 
of hydrogen and ionised helium might be expected— 
a prediction which was brilliantly verified in the case 
of ionised helium by Paschen. Later he mtroduced 


‘into the discussion of spectral term-relationships the 


idea of ‘inner quantum numbers,’ which, since the 
discovery of multiplets by Catalan, has received a 
very wide application His book, “ Atombau und 
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Spektrallinien,” first published ın 1920, has already 
passed through four editions, and 13 recognised as 
the standard work on the subject. -It has been 
described as ‘the twenteth century bible.’ An 
English translation of the third edition, under the 
title “ Atomic Structure and Spectral Lines,” appeared 
in 1924. _ 

A DEPUTATION from the Universities of Cambndge 
and Edinburgh was recently recerved by the Colonial 
Secretary with reference to the inauguration of an 
Impenal Forest Research Institute at the University 
of Oxford, combined with a fourth year’s course in 
forestry. This project had been recommended by the 
Empire Forestry Conference which met m London in 
1920. Few members of that Conference had full 
knowledge of the great progress made in forestry 
education at Cambndge and Edinburgh as the result of 
a recommendation of the Commission appointed ın 1908 
by the India Office after the closure of Cooper’s Hull. 
That Commission invited these universities to in- 
angurate and equip schools of forestry, pointing out 
that competition would be to the benefit of forestry. 
At both universihes forestry education up to a fourth 
year’s post-graduate honours course was instituted 
Only the Colonial Office and the Forestry Commussion 
took up the recommendations of 1920 and provided 
the funds with which the Institute and fourth year’s 
work were started at Oxford, provisionally for five 
years, ın October 1924. In selecting candidates for 
employment, from men with a degree or diploma in 
forestry, these two departments make an allowarce 
to the chosen probationers and imsist on their pro- 
ceeding to Oxford to take the fourth year’s course. 
The deputation pointed out the hardship thus incurred 
by men having to change their universities and, in 
the case of Edinburgh, to incur a far greater expense. 
In the opinion of the delegation, the innovation would 
result in a decrease in a good type of man coming 
forward to take forestry as a career. 


A PAPER on the applications of electricity to 
agriculture by Mr. Borlase Matthews was read and 
discussed at the Institution of Electrical Engineers 
on March 4. He succeeded in proving many useful 
and convenient applications of electricity in con- 
nexion with farming. In his opinion, when a quarter 
of the area near a transmission line 1s arable land, 
the supply will prove profitable to the electric com- 
pany. A specification is given of the author's 
electric tractor suitable for small farms. It is designed 
for ploughing, general haulage, and many other 
field operations. When carrying out field work, the 
machine takes its supply of current from an overhead 
wire and a cable laid on the ground. It has a 
“half creeper’ track so that ıt can go over rough 
ground. It also has a storage battery, so that ıt can 
proceed from field to field as well as haul loads on the 
public road It seems possible that the plough may 
be replaced by the rotary tiller, which has many 
points in its favour. This machine is excellently 
adapted for an electric drive, and the latest type of 
instrament buries the weeds and leaves, a result 
desired by most farmers. From the financial point 
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of view, however, a strong case was not made out. 
Ploughing only takes place over a hmited period of the 
year, and so it does not offer that unifdrm load 
desired by electric companies. Mr. Matthews’ electnc 
tractor, however, offers possibilities which should be 
further explored. 


Str HENRY MaysBury, Director-General of Roads 
Department, Ministry of Transport, in his discourse 
on “ London Traffic’ at the Royal Institution on 
Friday evening, March 5, stated that the problem pf 
the transport facilities of the great Metropolis cannot 
be solved unless it be approached on scientific lines. 
In 1903 a Royal Commission was appointed to 
inquire into the question, and made recommendations 
for 1mprovements to which effect was never given. 
Another Royal Commission was appointed in T921, 
and the outcome of its recommendations was the 
passing of the London Traffic Act in 1924, and the 
appointment, under the Minister of Transport, of the 
London and Home Counties Traffic Advisory Com- 
mittee. This Committee has made a thorough 
investigation of the various tramways and omnibus 
routes, and is required to supervise an area within a 
circle extending about 25 miles from Charing Cross. 
The engineering staff of the Committee has given 
much attention to the bridge question ın the traffic 
area, and is making areport thereon. The results of 
the Committee’s recommendation have been so far 
success{ul ın the adoption of the gyratory or continuous 
working arrangement as now in operation at the end 
of Parliament Street, Bridge Street, and near the 
Victoria Memorial; and schemes of identical character 
have been approved for Trafalgar Square and Hyde 
Park Corner. By utilimng many of the existing 
subsidiary roads, which may be made continuous 
and through routes, and by the use of effective 
direction signs by day and night, ıt ıs believed that 
with much advantage a large amount of traffic can 
be deflected. The Commuttee is proceeding with 
negotiations with the various local authorities, in 
order to find a satisfactory solution to the vast 
problem of London traffic, which is of so much 
umportance to the comfort, health, and general 
welfare of the citizens of London. 


SEVERAL valuable papers on power-plant design 
and operation were read and discussed at the December 
meeting of the American Society of Mechanical 
Engineers held in New York. These papers are of 
special interest in Great Britain at the present time. 
In the United States cheap overhead lines are 
permitted, and this leads to the building of super- 
power stations. As the cost of labour is high, this 
also accentuates the economies effected by their use. 
Mr. C. W. E. Clarke descmbes the rapid advances” 
made by the Colfax station of the Duquesne Light 
Company. It began to operate im 1920 with a turbo- 
alternator generating 60,000 kilowatts, The steam 
pressure used was 275 lb. per square inch and its 
temperature was 600° F. In 1923 ıt was decided to 
use pulverised fuel and to raise the steam temperature 
to 650° F., preheated air being supplied to tho 
furnaces. It was found, however, that the bricks 
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lining the furnaces were apt to be fluxed at this 
temperature In the newer boilers the furnaces are 
water lined and no trouble has been experienced. 
The boilers cost 16 per cent. of the total cost of the 
station, and the turbines and electric generators 
practically cost the same. The steam pressures used 
arerapidly increasing. American makers are prepared 
to supply boilers for a working pressure of 1200 Ib. 
per square inch. Turbine makers, however, are 
unwilling to go beyond a pressure of 600 lb. Their 
problem, being a dynamical one, is more difficult than 
the statical problem of the boiler makers. It is 
stated that the cost of a boiler to work at a pressure 
of 1000 Ib. is about twice as great as that of a boiler 
for a pressure of 200 lb. per square inch. As yet there 
is no British station working at a pressure much in 
excess of 500 Ib, per square inch. Sir James Kemnal 
recently suggested that, with very high pressures, 
steam drums should be drawn solid and not riveted 
as they are at present. 


Mount Smal has been considered as a site for a 
third Smithsonian station to study fluctuations of the 
sun’s light and heat, but it has now been abandoned 
as a possibility. Dr. C. G. Abbot, Assistant Secretary 
of the Smithsonian Institution of Washington, DC., 
and Director of the Smithsonian Astrophysical 
Observatory, has left the Red Sea and finished his 
tour of India. He is now on his way to South 
Africa, continuing his search for a suitable site. It 
is hoped that data obtained from a third station, and 
later from a fourth, if more funds should become 
available, will mcrease the posability of making 
trustworthy weather forecasts all over the world, 
weeks and even months in advance. Data are 
already being obtained from the study of the sun at 
Mt. Montezuma on the western slope of the Andes 
Mountains in Chile, and on Table Mountain in 
Southern Calhfornia; and the National Geographic 
Society has made a third observation station possible 
by extending financial aid 


Pror. FRASER Harris, formerly lecturer on physio- 
logy in the University of Birmingham, delivered 
the last of the present series of Monday evening 
lectures at the Midland Institute on March 8. His 
subject was “ Biology.in Shakespeare.” Prof. Fraser 
Harris said that he used the word biology as meaning 
all knowledge concerning life, vegetable and animal, 
both in health and disease; but for the purposes of 
the lecture, he would not include any references to 
botany, zoology, or medicine. He did, however, 
include one or two allusions to surgery, the most 
interesting of which were the bnes spoken by the 
„Archbishop of York in “ Henry IV.” : 

“Tf we do now make our atonement well, 

Our will, like a broken limb united, 

Grow stronger for the breaking.” 
Referenées to the physiology of the following were 
studied in the plays—sleep, the heart, arteries, veins, 
and nerves; fainting, the doctrine of the three kinds 
of spirits, the halitus sanguinis ; the action of alcohol; 
digestion; starvation; the description of Falstaff's 
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death ; infection; firstaid; the vis medicatrix nature ; 
the pia mater and the visceral distribution of the 
emotions. The physiological psychology of visual 
hallucination; trophism of nerves, sense before 
motion ; retina] fatigue ; the Sauson images ; giddiness ; 
psychical blindness and paraphasia were also ulustrated 
by references from the plays. 


THe anxiously awaited report of the Broadcasting 
Committee under the chairmanship of Lord Crawford 
and Balcarres was issued late last week (H.M.S.O., 
Cmd. 2599, price 6d.). The terms of reference were 
“ To advise as to the proper scope of the broadcasting 
service and as to the management, control, and 
finance thereof after the expiry of-the existing licence 
on December 31, 1926. The Committee wil indicate 
what changes in the law, if any, are desirable in the 
interests of the broadcasting service.” The Com- 
mittee recommends that after the end of this year, 
the broadcasting service in Great Britain should be in 
the hands of a public corpgration to be known as the 
British Broadcasting Corporation, consisting of not 
more than seven or leas than five commissioners 
nominated by the »Crown. These commissioners 
should be persons of judgment and independence and 
free of commitments; they should receive adequate 
remuneration. Advisory committees would be ap- 
pointed by the commissioners in consultation with 
appropriate societies and organisations, so that ‘all 
phases of broadcasting may receive consideration. 
As regards research, the Committee states that 
expenditure will govern progress: “ Outlay on bold 
experiment should not be meagre. Research should 
be constant, both official and unofficial.” The Com- 
mittee was much impressed by the evidences received 
on the importance of broadcasting in education in its 
widest sense, and advocates the extension of such 
facilities, if necessary, by the troduction of special 
wave-lengths for definite subjects. 


FEBRUARY temperature was a record in England, 
and the observations at Greenwich Observatory 
published in the Daily Weather Reports of the 
Meteorological Office and in the Weekly Returns of 
the Registrar-General show some exceptional results. 
The mean air temperature for the month at Greenwich: 
was 45°7 F., which is the highest mean for London 
or Greenwich in February during the last 156 years , 
it is 6°-9 above the monthly normal for the 150 years 
from 1770 to 1919, and in practical agreement with 
the normal for Apml. In this long series of years 
the February mean for 1869 was approximately in 
agreement with that for 1926, and the only other 
means of 45° or above were 45°-3 ın 1779 and 45°-1 
in 1872, There were two days, February 21 and 26, 
with the shade temperature above 60°, and there 
were eleven days with the temperature above 55°, 
there were eight days with the temperature for the 
24 hours 10° or more in excess of the normal,’ while 
the only days with the temperature below the normal 
were February 9 to14. The minimum or night tem- 
perature was above 40° on seventeen nights, and there 
were only two nights, February 13 and 14, with frost ` 
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in the shade. On two days, February 22 and 26, the 
black bulb thermometer ın the sun’s rays exceeded 
too’, the respective readings being 106° and 111°, 
but the duration of bright sunshine for the month was 
small, registering only 1-3 hours a day on the average, 
while the normal is 2-0 hours Separating the mean 
of 150 years into periods of 50 years, the means at 
Greenwich for February are 381 for” 1770-1819, 
39°-0 for 1820-69, 39°-4 fdr 1870-1919; the mean 
for the 150 years is 38°-8. The normal for 35 years, 
1880-1915, in general use by the Meteorological 
Office is 39°°8. 


ACCORDING to the Weskly News Bulletin issued by 
the U.S.S.R. Society of Cultural Relations with 
Foreign Countries, preparations are being made for 
the celebration of the eightieth birthday of Dr. 
A. P. Karpinsky, who has been a member of the 
Academy of Sciences for forty years and its president 
for the past ten years. 


Bagsrpes the earthquake felt at Comrie at 4:24 A.M. 
on February 21 (NATURE, March 6, p. 355), it 1s now 
stated that a second and perhaps slightly stronger 
tremor occurred at about 7-40 p.m. on the following 
day. Both were felt at Lawers, two miles east of 
Comrie, and at St. Fillans, four miles to the west. 
The epicentres’ probably le about a mile to the west 
or north-west of Comrie, and close to those of the 
remarkable series of earthquakes in 1839 and the 
following years, thus showing a slight displacement to 
the west since the shocks of 1895 and 1898 


Tue discovery has been announced, by the New 
York correspondent of the Times, of the element of 
atomic number 61, by Dr. B. S. Hopkins and others, 
of the University of Ilhnois, apparently by the use of 
X-ray methods. The full account of the work will 
be awaited with much interest, for element No. 61 
belongs to the group of ‘ rare earths,’ the separation 
of which has always been unusually difficult owing to 
the close resemblance in properties of the individual 
elements. On the evidence of high-frequency spectra, 
it has been shown that the group consists of fourteen 
elements ranging from lanthanum (At. No. 57) to 
lutecium (At. No. 71), with a gap represented by 
element No. 61. Prof Hopkins’ discovery would 
apparently complete the group. 


AT a meeting held at the Institution of Civil 
Engineers on March 5, the organisation of a body to 
deal with questions of fuel technology was discussed. 
The proceedings were opened by Su Wiliam J. Larke, 
of the National Federation of Iron and Steel Manu- 
facturers, who referred to the widely divergent 
character of fuel practice in industry, and emphasised 
the need for a body aiming at co-ordination of existing 
knowledge on the subject. Sir Philip Dawson stated 
that the fuel bill is a dominant factor in industry ; it 
forms 35 per cent of the production costs in the iron 
and steel industry ; 50 per cent. in the generation of 
electricity ; and 30-45 per cent. of locomotive costs on 
railways. Sir Richard Redmayne also supported the 
suggestion for the organisation of an institution of fuel 
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technology, and a committee was appointed to discuss 
preliminaries and to decide the question of collabora- 
tien with the Institution of Fuel Economy Efigineers. 


In 1922 the staff of the Research Laboratories of 
the General Electric Co. Ltd , Wembley, decided that 
in making communications in scientific journals, the 
most appropriate method of recognising the co- 
operative conditions under which their research work 
is conducted was by expressing authorship as in the 
name of the whole of the staff Mr. C. C. Paterson, 
Director of the Laboratories, now informs us that this 
formula has been misunderstood, and objections have 
been urged against it even by those who agree with 
it in principle. A change is therefore to be made, 
and the formula “ by . . . (Communication from the 
Staff of the Research Laboratories of the General 
Electric Company, Wembley) ” has been selected 


Tue Council of the Institution of Mining and Metal- 
lurgy has made the following awards: The gold medal 
of the Institution to Sir Robert N. Kotzé, Govern- 
ment mining engineer for the Union of South Africa, 
in recognition of his distinguished services tothe mining 
industry, with special reference to his work on the 
dust problem in the mines of the Rand, and of his 
public work in promoting the development of the 
natural resources of the Union of South Africa ; “ The 
Consolidated Gold Fields of South Africa, Ltd.” gold 
medal to Prof. L. H. Cooke, in recognition of his 
services, extending over many years, in the advance- 
ment of the science and practice of mine-surveying 
and the improvement of surveying instruments, and 
of his valuable contmbutions to the literature on the 
subject; “ The Consolidated Gold Fields of South 
Afnca, Ltd.” premium of forty guineas to Dr. H. C. 
Boydell for his paper on “ The Rôle of Colloidal 
Solutions in the Formation of Mineral Deposits ” 


Tue Geological Society of Pern, which was founded 
at Lima in July 1924, has issued the first volume of its 
Bolsin. Tho report of the second meeting includes 
a speech by the President of the Repubhc, who 
attended to express his sense of the value of a geo- 
logical society to a country so rich in mines as Peru. 
The first printed paper, on some fossil shells from the 
Cretaceous and Eocene of Peru, 18 by the president of 
the Society, Dr. C I. Lissén, professor of geology in 
the School of Engineers of Lima. He also writes at 
length on the palwogeography of Peru, and publishes 
a series of maps of the country at successive geological 
periods. Among other papers on Peruvian geology 
may be specially mentioned a valuable summary of 
the deposits yielding petroleum, by Mr. R. A. Deustua, 
The publication 1s well printed and illustrated, and 
shows that the Society has made a good beginning. * 
To our congratulations we would add our best wishes 
for its continued success 


THE United States Department of Agticulture 
Library has recently issued an author and subject 
index covering the publications of the Department 
of Agriculture on plant pathology up to January 1, 
1925, exclusive of the publications on the diseases 
caused by insects. In the author arrangement all 
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anonymous and some ephemeral publications have 
been omitted. The subject index aims at giving a 
complett record of the publications of the Department 
on plant pathology. Some selection has been made 
for subjects upon which there are many contributions, 
the brief and less important ones being omitted. For 
subjects on which there are few publications, all have 
been incladed The index covers 158 pages of close 
type-script, a preliminary account being given of the 
various ‘series of reports and bulletins that are dealt 
with. Some of the more recent papers are now avail- 
able for free distribution, and many of the others 
may be purchased from the Superintendent of Docu- 
ments, Government Printing Office, Washington, 
D.C, though most of the early series are entirely 
exhausted. The Library of the Bureau of Plant 
Industry is interested in establishing exchange rela- 
tions with other institutions which issue publications 
on plant pathology and other subjects pertaining to 
the work of the Bureau. 





A compact and ingenious sou testing outfit has just 
been put on the market by the British Drug Houses, 
and should prove of considerable value to farmers 
and research workers who may need to get a rapid 
indication of acidity or alkalinity ın field soils. The 
outfit consists of a small double-chambered porcelain 
boat, a porcelain spatula, and a dropping bottle of 
B.D.H. soil indicator. The soil and indicator are 
carefully mixed in the larger end of the boat, allowed 
to settle and the supernatant liquid decanted into 
the smaller end, where the colour may be observed 
readily, The colours range from red with a very acid 
soil, through orange and yellow, to green in a neutral 
soul, while alkalinity is shown by blue. The first 
three colours indicate that lime is needed to improve 
the fertility of the soil. Tests made with the outfit 
show that ıt is practical in type, is easily worked, and 
that the colour differences are clear and sharp, making 
it specially useful to observers who are not experi- 
enced in the manipulation of scientific apparatus, 


Mzssrs. Ogilvy and Co. have sent us the third 
edition of the pamphlet on how to use the microtome, 
prepared by Prof. S Becher of Giessen, which 1s issued 
by Messrs. Leitz It is an eminently practical com- 
pendium which describes clearly how to imbed tissues 
in paraffin and celloidin and how to use the various 
forms of microtomes made by Leitz; and most mucro- 
tomists will probably find in it some small points which 
they have not heard of or have forgotten. To 
beginners it should certainly be useful. The only 
serious defect is that 1t does not mention the Cambridge 
roclang microtome, the practical excellence of which 
seems scarcely to be realised outmde Great Britain. 
Fixation and staining are dealt with only incidentally, 
but we note that Prof. Becher thinks highly of some 
nuclear stains (naphtopurpurin, etc.) which are not well 
known here. The translation is quite clear 1f not 
always idiomatic : for Enghsh readers reference should 
have been made to Lee and Gatenby’s “ Microtomists’ 
Vade-Mecum ” rather than its collateral, P. Mayer's 
“ Zbomikrotechnik.” 
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Messrs. W. Watson and Sons, Limited, 313 High 
Holborn, London, W.C.1, have recently issued a 
catalogue of optical and other scientific instruments, 
with which is combined a dictionary. The latter 
contains all the descriptions and illustrations included 
in the “ Dictionary of British Scientific Instruments,’ 
issued by the „British Optical Instrument Manu- 
facturers’ tion, and referred to in our columns 
(NATURE, May 12, 1921, pp. 324-5) shortly after its 
publication. The combined catalogue and dictionary 
forms a work of reference which should be of great 
value and interest to the users of scientific apparatus. 
The catalogue contains a typical selection of instru- 
ments manufactured or supplied by Mesars. Watson. 
These cover a very wide range and include magnifiers 
and microscopes, telescopes and field glasses, optical 
projection apparatus, nautical and meteorological 
instruments, drawing and surveying apparatus. 
Among the newer instruments is the ‘ Binar'* 
pocket combined telescope and magnifier. This 
consists of an achromatised object glass and a focus- 
sing eyepiece, and gives a magnification of 2} dia- 
meters. The object glass alone can be used as a 
magnifier of about 6 diameters. The telescope is of 
such small dimensions that it can easily be carried in 
the waistcoat pocket. The‘ Window ’ telescope is a 
lens of 15 ın. diameter which can be placed in contact 
with the glass of a window. By its means, observers 
within a room may conveniently obtain a magnified 
image of distant objects visible from the window, 
and thereby the attractions of a house with a pleasing 
outlook become enhanced. 


Reapers interested in books relating to the Near 
East and Egypt should obtain Catalogue No. 476 of 
Mr. F. Edwards, 83a High Street, Marylebone, W.1, 
which gives particulars of nearly goo works con- 
cerning Egypt, Mesopotamia, Arabia, Palestine, 
Asia Minor, the Balkan States, the Sudan, etc. 


Tre latest catalogue (No. 265) of Messrs. W. Heffer 
and Son, Ltd., Cambridge, contains the titles of some 
1600 books and journals relating to mathematics, 
physics, astronomy, chemistry, and chemical tech- 
nology. It should be useful to those requiring pub- 
lications in the sciences named ; also for reference. 


Messrs. C. Baker, 244 High Holborn, London, 
W.C.1, have sent us a new issue of ther well-known 
classified catalogue of second-hand scientific instru- 
ments. Itcontains a noteworthy collection of physical 
and related apparatus, and in particular there is a, 
large number of student’s microscopes and accessories. 
A special catalogue of this section can be obtained 
post free on application. 


Maussrs. Crosby Lockwood and Son announce “ The 
Science of Flight and Practical application,” 2 vols., 
by Capt. P. H. Sumner. The work will be a study 
of the principles of flight and practical aircraft. 
Vol. 1, dealing with airships and kite balloons, will 
be published shortly. The same publshers will also 
issue “ Hydrology,” by J. M. Lacey, treating of rain- 
fall and the influence of its distribution on the earth. 
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APPLICATIONS are invited for the following ap- 
poimtments, on or before the dates mentioned :—Two 
junior engineers at the Forest Products Research 
Laboratory, South Farnborough, Hants—The Secre- 
tary, Department of Scientific and Industrial Research, 
16 Old Queen Street, S,W.1 (March 20). A senior 
technical assistant for expenmental work at Greenock 
in connexion with high-speed internal combustion 
engirtes of a special type—The Secretary of the Ad- 
miralty (C.E. Branch), Whitehall, S.W.1 (March 20). 
A number of assistant electrical engineers in the 
Admiralty Service—The Secretary of the Admiralty 
(C.E. Branch), Whitehall, S.W.1 (March 20). A head 
of the Engineering (Production) Department of the 
Joint Technical College under the Wolverhampton and 
Staffordshire Education Committees—The Director 
of Education for Wolverhampton, Wolverhampton 
(March 20). A senior botany mistress at James 

` Allen’s Girls’ School, East Dulwich Grove, S.E.22 
—The Headmistress (March 30). A phymological 
botanist and a biochemist under the Government of 


Our Astronomical Column, 


Recent MAGNETIC DisTURBANCE.—A magnetic 
disturbance was recorded at Greenwich on March 5, 
commencing at ro hr. and lasting until 6 hr. on the 
following morning. The most disturbed part of the 
m cope traces was between 16 hr. and 23 hr. 
on i , when the extreme range in declination 
amounted to 53’. The disturbance ıs thus somewhat 
inferior to those commencing on January 26 and 
Feb 23, but is of interest on account of its 
a connexion with a e sunspot im solar 
latitude 27° south, mentioned in NATURE of March 6, 
P. 356. e magnetic disturbance began when the 
spot was 21° or 1-6 days west of the sun’s central 
meridian. 

Ensor’s Comut.—The absence of any reports of 
Euro observations of this comet is cause for 
surprise. It was easily sean at Johannesburg in 
bright twilight towards the end of January, and it 
should have been equally bright early in March. The 
morning sky has been generally cloudy in England, 
but Dr. W. H. Steavenson utilised a clear interval 
- on the morning of March 5 to search for it; he found 
no cometary object as bright as magnitude 9 within 
30’ of the tabular place. that no error 
was made in setting, this would indicate a very 
unexpected decline in light. This would not be 
unprecedented; Westphal’s comet underwent a 
similar mysterious loss of light in the autumn of 
1913. Further obeervations are demrable before 
the fact is regarded as established. Mr. G. Merton 
noted that the comet approached Mercury within 
a tenth of a unit about Febru 11. The ma% of 
Mercury is, however, too sm to produce: any 
appreciable disturbance at this distance. 


TEE MEASUREMENT OF STELLAR RADIATION.—An 
interesting article by Dr. Hale on “ Heat from the 
Stars” is published in Scribner's Magarine for 
January. After an historical introduction, the work 
of the late Prof. Nichols with the radiometer is 
described, and an amusing reminder of the great 
sensitiveness even of his early’type of radiometer 1s 
afforded by the remark that the observed deflexion 
due to the heat radiation from a human head 
2000 feet distant was as much as 25 millimetres. 
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Madras (Development Department), for research work 
on cotton—The Secretary to the High Commissioner , 
for India, 42 Grosvenor-Gardens, S.W.1 (April 1). A 
pathologist under the Manchester Committee on 
Cancer—The Chairman, Manchester Co ttee on 
Cancer, 1 Mount Street, Manchester (April 3). A 
professor of physics in the Univermty College of South 
Wales and Monmouthshire—The Registrar, Cathays 
Park, Cardiff (April 17). A warden of the College 
House of Bedford College for Women--The i 
Bedford College for Women, Regent’s k, N.W.r 
(April 30). An assistant in the department of 
entomology (Division of Tropical Medicine and 
Hygiene), London School of Hygiene and Tropical 
Medicine—The Secretary, 23 Endsleigh ' Gardens, 
W.C.1 (May 31). A chemical laboratory, assistant 
in the Experimental Department of the Fine Cotton 
Spinners’ and Doublers’ Association—F. P. Slater, 
Rock Bank, Bollington, near Macclesfield. teacher 
of engineering subjects at the Wandsworth (Technical 
Institute—The Principal. ' , 
1 


! 


Work with thermo-couples by Pfnnd, silanes and 
Petit and Nicholson is next described : sensi- 
tiveness of the instrument used by the two latter 
observers being so great that the tion from stars 
even so faint as the thirteenth magnitude has been 
measured. Finally, after an account of Abbot's work 
on the energy distribution in stellar spectra, Dr. Hale 
explains the relation between facts obtained in the 
manner described and theories of stellar constitution 
and life-history, -as exemplified by the work of 
Eddington and Jeans. The article is well illustrated 
and interestingly written for the eral reader, 
forming a useful of the wor. mplished 
up to the present time in this department of agtronomy. 

Nova Pictoris.—Astr. Nach., No. pats, contains 
an interes paper on this star by Prof. J. ann 
of the La Plata Observatory. The position is given 
as R.A. 68 34™ 568-58, S. Decl. 62° 34’ 327-7’ (equinox 
rapo itudes of the star are tabula from 
1925, May 27 (mag. 2-8) to Nov. 23 (mag. 4°4). The 
principal maximum (mag. 0:96) was on ‘June 9; 
there were secondary maxima on July 2 . 1-8) 
and Aug. I0 ee: 2:3). The star con- 
spicuously visible to the naked eye for more than 
seven months, which is longer than the duration of 
most recent nove. 

Prof. Saman, elaboratæ a new theory of novæ ; 
a great increase of tem ture is su to anse 
in the star’s central Pins, E Aei ri 
of the surface. In the present case the radial 
velocity due to this ion was found to average 
140 km./sec, The star's radius prior to the! outburst 
is estimated as 1,400,000 km.; on May Fine had 





increased to 141,000,000 km. and on © 9 td 
298,000,000 km. Throughout the ion the 
surface tem: ture is assumed to remain unaltered, 
but after the manmanm, tooling sets iniand the 
spectral type changes. Taking the star's orginal 
spectral as A 2, its parallax is found to be 
0-0007", and distance 4500 light-years. 
Prof. Hartmann notes that a change F surface 
temperature from the coolest to the hottest stellar 
would account for only one-tenth of the increase 
of hght, so that increase of diameter is also required. 
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Research Items. 


ORIGIN oF THE ESKIMO. — Wniting on the results 
of the fifth Thwle ition, 1921-24, in the Geo- 
Porma Journal for “February, Mr. K. Rasmussen 

eves that the o Eskimo culture must have 
been of an exclusively inlgnd , that of a e 
dwelling by lake or Beam, In course of time, ei 
by following the wandering reindeer or driven by 
hostile Indian tribes, the a Eskimo moved to 
the Arctic shores, adapting their implements to the 
nebds of hunting in the sea and on the ice. Reindeer 
appear to have led them to the région between 
Coronation Gulf and Boothia 
they moved west to Alaska and east to Greenland. 
The belt of tundra west of Hudson Bay barred the 
Ekim, of one large group now known as the Caribou 
kimo, among whom the aboriginal inland culture 
reserved. The Eskimo who moved to the 
ently flourished, and hence their extensive 
iA iA west and east. Finally, in OMET 
recent times, a new migration has taken p 
the interlor down to the coasts. These conclusions 
are in close accordance with the views first advanced 
many years ago by Prof. Steensby. The papers 
contain a summary of the main results of the expedi- 
ea and has several photographs of the Caribou 
kimo. $ : i 


' Sprrit WORSHIP IN THE NıLciris.—In the Indtan 
Antiquary for January, Rai Bahadur B. A. Gu te 
gives an account of a curious family of ‘ , 
© who lived in the Nigiri Hills about twenty years ago, 
“two of the members of which were said to be spirit- 


pren and to have certain powers. Not only 
d they fees to foretell the future, but they also 


claimed be able to ward off calamities, exorcise 
demons, give children to the barren, and regulate the 
sex of un children. Their influence was so great 


that although ‘ untouchables,’ Brahmans and their 
womankind mixed with them freely. The pear 
members were the younger son and yo qog ughter, 
the former by Manamma, the goddess of cholera, and 
the latter by Kani-amma, the virgin goddess. Marı- 
amma, ferocious and wild, was represented as a widow 
who guided Kani-amma, who was fair, young, and 
attractive A small hut was set out as a shrine of 
Mariamma, who was re ted by a small stone 
figure about g inches h. The author witnessed, 
avp TOE by the family ın one of which 
the g Pe Mea o girl, answered 
questions pro y him ; in another the son as 
“god ’ went ugh a dancing Fp in the 
course of which he stood on the edge of a scythe. No 
mention i is made of the more violent symptoms usual 


in ‘ possessions.’ 


. GEOGRAPHY OF WIscoONSsIN.—Wisconsin has an 
active Geological and Natural History Survey which 
has been responsible for several memoirs on the 
State. The latest of these is a well-illustrated volume, 
ee by the State at Madison, on the geography 

south-western Wisconsin (Bulletin No. 65), by 
. W. O. Blanchard. The various geographical 
factors of topography, soil, climate, mineral regources, 


and ition are treated in turn by an author’ with 
a wide mal knowledge of the country. The 
result is & lucid explanation of the past and present 


economic conditions ae distribution of ulation. 
Another publication by the same arse ulletin 
No. 67) is a brief on a Mec 
whole State by Mr. W. O. Hotchkiss an 

Beau. This is written in a more pu style, but 
forms a useful summary. 
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peninsula. From there - 


PRENATAL DEATH AND SEX RATIO IN THE ean 
Dr. F. A. E. Crew (Proc. R. Soc. Edin., vol 46, pt. 
finda that ‘ie primary sox ratio in. pigs is at 2 

150 males to every too females being 
pon uced as a result of fertilisation, due either to a 
erential production of the two sorts of toroa 
or a differential functional activity on sal of 
these. There is a serious prenatal mortality affecting 
chiefiy the males and operating in such a way as to 
make the secon sex ratio ically equality. 
The reason for this 
believes to.be fundamentally genetic in its nature, 
and sug that the male type of phym ysıology is lee 
able to withstand the stress of ctioning both 
prenatally and ane aerva than ıs the female.’ His 
results confirm ived at by Parkes in a similar 
inquiry. 

ASYMMETRY IN MAMMALIAN SKULLS,—Mr. A. B, 
Howell (Proc. U.S. Nat. Mus., vol. 67, art. 27) ‘has 
iny ted very thoroughly four mammal skulls 
which exhibit definite etry, two primates and 
two pinnipedes. From his examination of this material 
the author concludes that the primary cause induang 

asymmetry in the skulls of mammals is probably 
accident or disease to the bones or muscles of one 
side of the head at an early age, of such a character 
as to result in a stunted or infantile condition of a 
crucial part of the bony framework and a reduction 
in the rate of growth, or strength, through lesions, 
of the apone oe muscles 6 no develop- 
ment of th es of the skull is directly dependent 
upon the growth of the attached muscles. If the 
latter for some reason or another remain infantile or 
fail to grow, the bones to,which they are attached 
will remain proportionally undersized. In the four ` 
skulls examined, the orginal seat of the injury was 
in thé neighbourhood of one of the glenoid fossæ, and ' 
the author discusses the relations of the temporal and 
masseter muscles in their size and strength with the 
extent of the asymmetry observed in thé skulls. 


Tue VASCULAR SYSTEM OF THE Myxinoips.—Prof. 
F. J. Cole has continued his systematic study on the 
ei ae fishes, and in pt. vi. (Trans. Roy. Soc. 

tm, vol 59, pe ü., 1925) of his monograph presents 
a detailed an excellent account of the vascular. 


system of Myxine. Many important new features 
are bronght out. nr ewe of the veins is of con- 
stant occurrence, with the result that vessels which 
are not-homologous perform the same functions on ' 
the two sides of the body. A third pair of local 
hearts is described in relation to the cardinal veins, 
in addition to the previously known un portal 
and paired caudal hearts. The cardinal hearts are 
sacs formed by swellings of the veins in question, 
guarded b ves, and aes extrinsic structur- 
ally modified muscles the possesion of an exten- 
sive lacunar myxinoids are specialised, and a 
complete account of this is now available for | 
the time. 
and are divisible into red and white lymphatics. 
The former alwaysa-contain red blood which enters 
them from the arteries, and they also communicate 
with the veins by valved apertures. They form, 
therefore, of the blood vascular system in y 
between the arteries and veins and take the place of 
a closed capillary 
regions where these ymphatics occur. The dominat- 
ing feature of this system 1s an extensive subcutaneous 
sinus, so that the animal lies in its skin as in a loose 
sac. The white lymphatics represent a true lymphatic | 


igher male death-rate the apthor, - 


These lacunz are lined by endothelium’ - 


y-which is absent in those ', 
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system corresponding to that of 
It forms a complete system in 1 
HIDE ate bas alls ef rein crea aa 


discharging finally into the veins, indirectly throug 
the red lymphatics, and also directly via cau 
hearts. 


Snow mn EASTERN Srpprta.—To the Recueil de 
ibe Oe rg (vol. 4, Fee A Wes Sh of the Geophysical Observa- 
tory of Shostakovitch contributes 
ERT on the mow covering of eastern 
Siberia since paper , when eure observations were 
first made, untl 1913. The data, while showing a 
distinct correlation between the thickness of the snow 
cov! and the quantity of winter precipitation, 
prove t various have importance. aa 
graphical features have great influence ; on wind 
Hopes ihe snow cover i greater and on aeward gps | Hon 
less than the precipitation would suggest 
in however, is the conclusion that the annual 
variation in thickness of the snow cover is especially 
ada in regions where snow is comparatively scarce. 

is the month of maximum thickness, the 
depth of snow in that month a giocm.tozocm. 
in the Amur , except at the mouth, where it 
rises to 70 cm., and in penecally towards the 
north-west and north-east but kapuig comparatively 
shallow in the Okhotsk district Lena valley. 
Practically the whole of eastern Siberia, except the 
oest cospi has a snow covering for Gt imaat 750 daye 
a year, the duration increasing with latitude to 
250 days. 


Isostasy IN WESTERN SIBERIA. —In 1912 the’ 


` Russian Astronomical sent an expedition to 


Western Siberia to determine the force of gravity at 
evarious stations. From the results obtained, isostatic 
reductions have now been made by Wm. Bowie and 


lus co-workers (Am. Journ. Sci., Feb. 1926, p. 113). 
The remaining anomalies are very small, and pro 

further su for the view that isostasy obtains 
for all portions of the earth’s crust. The data for 
Siberia and for other regions are conveniently sum- 
marisecd in a table, part of which is here reproduced. 
The figures refer to the number of gravity stations 
and to the mean anomaly in dynes with regard to 


: 296 — 0:006 

Southern Canada 42 — 0'609 
Northern Canada 9 + O°00I 
India ' . 73 — 0°004 
Holland . 51 — 0-001 
Alps and vicinity 31 +0019 

ı Western Siberia 9 - 0'005 

To these may be added, È 

Southern Pacific Islands . 5 +0030 


This last result should probably be reduced 
half to take into: consideration the much higher 
density. of Pacific as compared with continental 
rocks ourn. Wash. Acad. Sor., Dec. 4, 1925). 


Eco SOUNDINGS IN THE INDIAN OcEan.—In the 
waters to the south of Java and Bali and around 
Christmas Island, where soundings hitherto have not 
been numerous, several hundred echo soundings were 
taken last autumn from four Dutch submarines and 
the depôt ship Pelikaan. An account of the work 
with a chart of the waters is published in Verhand- 
slingen No. 17 of the Royal Observatory of Batavia. 
The, instruments used were those generally employed 
for, -submarme communicaton between vessels. 
Several observations being made for each determina- 
tion, the time error was reduced to about o-1 second. 
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The few previous soundings on the whole dgree with 
the echo soundings ; occasional discrepancies may be 
due to maccuracies in the geographical peditions of 
the earlier work. The regulanty of the submarine 


contours in a rgan with great differences ın depth 

ests the reliability of the echo work. remark- 
able result is the discov of a row of submarine 
elevations in about lat. 11° S., or more or less in a hne 


with Christmas Island, and immediately-to|the north 
of them a long steep-sided trough of more 3800 
fathoms and reaching in one place to 4107 fathoms. 


THE DETERMINATION OF THE Wave-iahorns oF 
X-RAYS BY MEANS OF A REFLECTION GRATING — 
Doan and Compton have recently observed the diffrac- 
tion of X-rays falling on a metallic grating|at a very 
small pee ag oe with the surface, and, a the Comptes 

cad. Sci., Pans, January 4, x. Ji Thitend 
degcribes measurements made on the and K8 
copper rays, using tar e glass grating with 200 lines 
Se, with a width of less than 4 mm. {The angle 
n the rays and the surface of the gating was 
legs than the hmiting angle for total reflection, and 
the sa ast phic plates showed two b stripes 
ponding to o direct and the totall: 
rays, yn and. a diffraction spectrum with remarkably fin 
lines. The wave-length for the line Ka Cu was te 
mined as \=1-540 A U , correct to about 1|per cent., 
while measurements on diffraction in ent using 
the accepted values for their lattice co , give 
1-538 A. The Compton effect did not appear be mn- 
fluence the result, and theory shows thatiany such 
influence would be extremely minute for angles 
employed. f : ; 

A NEw X-RAY SPECTROGRAPH. —At the thesting o of 
German physicists in are nace in eee es eet 
H. Seeman of Freibur -ray 
spectrograph without a eala a wht allowed 
its zero point to be accurately determin econ not 
depend on focussing, aoe could be peg with 
surfaces far from -o in me 
issue of the Physi seks bo e tox for 
The camera holding the plate on which the diffracti 
photograph is taken is bounded on one 
plane surface at right angles to the plate. 
plane surface a bridge-piece, in the centre of which 
the is fastened, can slide. The of the 

is adjusted to be nearly parallel to|the plane 
surface. In front of the surface of the 18 & 
knife edge, the distance of which from the crystal can 
be adjusted. The X-rays fall on the crystal at an 
angle of 10°-20° to the surface, and the knife edge 
prevents their direct access to the plate. Two photo- 


oes 
On this 


graphs are taken, the crystal being rotated through 
80 about an axis perpendicular to the p e side of 
the camera by moving the bridge on the plane. A 


wider beam is used in determining the zero. Fhe 
author describes two other methods of {ising the 
camera: one, which he calls the ‘ pin-hole camera,’ 

suitable for all X-rays, and the other a transmussion 


‘method suitable for thin crystals and are they do 


not absorb. 


Frsrous CRYSTALS oF SODIUM Cutortp¥.—we 
have received a communication from Mr. L. McCulloch, 
of -the Research Department of the Westinghouse 
Electric and Manufacturing Co., Pittsburgh] in which 


he refers to the statement by Ruslan, oted by 
Prof. Desch in hia British Association address on the 
chemistry of solids (see NATURE, Oct. 24, 19 . 610), 
to the effect that whilst red cuprous omde may 


sometimes form fine hair-like threads, sodi chloride 
and other cubic minerals never assume such a form, 
the statement being used to illustrate the 1mperfection 
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ofi a knowledge of the cause of variations of habit 
munerals. Mr. McCulloch sends photographs 
oe columnar or oR crystals of sodium chloride, 
obtain y in an acid repared by mixin 
a solution of sodium silicate R acı 
These crystals are slender rods, several millimetres 
long, with cubic terminations, Such crystals have been 
prepared on several occasions, one of the earliest 
records bemg thaf of A. Kn 
crystals of potassium chloride in his 
constitution und Wachstum der Pine ace Geer) 
y ilst others are recorded b hmann in 
ole h ” (1889). © presence of anes 
ous ma VOUIS Se growths, an 
observations of the kınd are found scattered Onek 
the literature. One of the photographs shows 


curving and distortion of the rods, which is also 
characteristic of growths in gels. 

SAMUEL HAHNEMANN as A CHEMIsT.—At the re- 
Vk of some of his medical friends, Prof. E. O. von 

ppmann has investigated (Chemther-Zeitung, 1926, 
Nos. x and 4) the chemical- knowledge of Samuel 
Hahnemann, the founder of homm@opathy. In books 
“on the subject, Hahnemann is often described as an 


accomplished chemist, and the investigations of von 
Lippmann show that the title is well deserved. So 


“ Molekular- 


far as chemistry is concerned, Hahnemann was entirely. 


self-taught, but he nevertheless -made rapid Pee 
and was one of the first to realise that a 
chemistry is of the test importance to the m call 
student. In 1784 Fema dertook the uction of & 
German edition of a work by Demachy (1728-1803), 
aie bee du Destillateur des eaux fortes” 
), and called it “ Der Laborant im i 
oder a r die chemischen Produkte bes key 
zu verfertigen.”” This book, which is a kind 
technological text-book of the most important chem- 
ical preparations, and is by no means concerned 
erely with acids, was enriched by Hahnemann with 
a large number of original contributions. Among 
these may be mentioned the detection of hydro- 
chloric acid by means of milver sulphate, and of 
sulphuric acid with lead chlonde; the estimation of 
ae acid and other chemicals by means -of 
pasar giarity determinations; and a clear realisa- 
ton of the importance of the newly-discovered ‘ fire- 
air’ in the poe of combustion. Hahnemann devised 
also a mothod of estimating arsenic by eaprenng 
it in the form of its sulphide from a solution made 
weakly acid with h ic acid, ee gave the 
alternative method of E peep auon witb anammoniacal 
solution of co About 1788 he invented the 
sulphuretted h en test for the presence of lead 
in wine. Although F Peery had suggested the same 
test, he was not able to overcome the difficulty that 
iron might interfere with it, whereas Hahnemann 
showed that by making the wine weakly acid with 
writ of salt, the iron would not be precipitated. 
Hahnemann carried out many more pieces of chemical 
research, notebly an investigation of silver nitrate, 


and von Lippmann concludes that he possessed an’ 


uncommonly good knowledge of the science. It is 
noteworthy | that, so early as 1792, he 1s described 
in Croll’s “Annalen” as a celebrated analytical 
chemist. z 
THE ALGEBRAIC Nowsmns AND Drvision.—In his 
residential address to Section A of the American 
tion for the Advancement of Science at the 
recent Kansas City meeting, Dr. J. C. Fields, of the 
University of Toronto, lectured on “ The Algebraic 
Numbers and Division.” The modern theory of 
algebraic numbers had its iga about a hundred 
years ago in attempts to prove Fermat’s last theorem, 
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, who records hair-lıke. 


.rapidly accum 


= ——~ eon 


where a crucial difficulty arose through the saed, 
that an integer in an algebraic field is not, it Ges 
ae uely expressible as a product of ‘ odie 

e field. Many attempts to extend the pias i 
a an ‘ integer ’ in such a way as to restore uniqueness 
of factorisation were made by various writers, the 
matter being finally settled by Kronecker and Dede- 
kind, whose definitiong of an ‘ ideal,’ the new entity 
required for the ded sy in view, differed mainly in 





-the matter of notation. More recently Hensel, in 


his ‘‘ Theorie der braischen Zahlen,” has develo 

yet another method which has enabled a to de : 
the most important known properties of. algebraic 
numbers with remarkable ease. Hensel’s me is 


based on the representation of a number r in the form 
rEmnp +a p+ ... + apt (mod pt"), ižo, 


where each coefficient a, is chosen'from the integers . 
0,31,2,...p-1. This p-adic representation holds 
not only for rational integers but also for rational 
fractions, and can be extended to apply to algebraic 
numbers too. In the application to a y num- 
bers the general memiber of a field is taken to be 
Ast Awt ... +A,yw,, where A,, Ap... A, 

a ee numbers and (w,, ws, . . . wa) a-basis of the 
field. By this means Hensel obtained’a complete 
solution of the problem of resolving a a number 
into its prime ideal factors, Most of Dr. Fields’ 
address was devoted to the detailed technicalities 
involved in the p-adic representation of algebraic 
numbers. The case of a quadratic field was discussed 
more fully towards the end of the lecture. 


ELECTRIC Inpuction Furnaces.—The evolution of 
the electric furnace in which the refractory materials 


are heated by -frequency induced currents, and, 
some of the eke tone of this type of furnace,” 
are well described by Northrup in a paper rinted 


in the-February issue of the Journal of the Franhkiin 
Insitute. The earliest fdrm of electric furnace used 
resistance heating. Then Moissan enclosed an electric 
arc ina box m e of lime and succeeded in obtaining 
temperatures much higher. than those obtained by 
other methods. He melted and reduced most of the 
refractory oxides, but unfortunately the resulting 
substances ‘contained: carbon and other im sai 


which were introducéd by the vapours of 

In mductive heating, the radia electromagnetic í 
energy g through the.jacket of heat-i 

ma 


falls on a ag: the substance causing 
eddy currents which heat ıt e_ heat-insulating 
refractory material used in the crucible.13 transparent 
to long-wave radiations but 1s nearly opaque to the 
short wave-len heat radiation, The heat, thus 
tes and the temperature elevation 
becomes very high. With a a Nees of 50, the 
ordinary frequency of phe Me teat Britain, the 
magnetic field used must strong, and so 1ron 
has to be emplo But with uencies of 500 or 
more, we g e ‘ironless ’ inductive heater. At 
these high frequencies the condensers that have to 
be used in order- that the ratio of the true power ` 
supplied to the apparent power may be large are very 
much smaller, and so manufacture specially 
commercially feasible. The method is 
applicable to very large installations. The Vesting 
house Company make ingots of nickel-1ron 

are practically free from carbon and weigh 225 Ib. 
There Oe ee ee but they are 
free from -oxide and, as th together under 
fo: operations, no m is lost in tri 

Tantalum, which fuses at 2900° C, can be y 
melted by the inductive method and produced 
practically free from carbon 





NATURE 





MarcH 13, 1926] . 397 
Standards in Illumination and Photometry. 
T the meeting of the Illuminating Engineering tkshops. The most suitable type of refector for 
Society held on February 25, a series of com- iis urpose appears to be the ‘ R.L.M.’ form, havin 
the following main features: (x) The so of ligh 


munications were ted reviewing recent Bntish 
Engi spies Gtindards Association’s specifications 
dealing with dlummaton and photometry. Mr. P. 
Good, in an introdu paper, explained the aims 
and objects of the tion. In arranging for the 
preparation of standards, the Association does not 
act on its own iitiative, but only on demands from 
outside; for example, from a representative trade 
organisation, a technical society, or a Government 
D ent. When the British National Committee 
of the International Illumination Commission invited 
the Association to carry out standardisation in the 
field- of illuminating engineering, a conference of all 
interested ‘ties was called. The formation of a 
Sectional Illumination Committee was the immediate 
result of this conference, held in January 1924. This 
Committee is thoroughly representative, and the fact 
of many of its members being also members of other 
bodies or committees interested in wWumunation is 
favourable to opener and avoidance of over- 
lapping of work. Specifications for portable photo- 
meters t and for industrial lighting fittings for electric 
lighting,* and a glossary of terms * used in Illuminating 
engineering and photometry, have already been issued. 
Three other committees, concerned with illuminating 
glassware, street lighting, and photometric in tors, 
are actively at work but have not yet repo 5 
Papers summarising the three reports so far issued 


were then ted by the chairmen of the respective 
committees. Lieut.-Col. Ed be, in dealing with 
the 


ification for portable photometers, pointed 
out that it opened new ground. Two broad classes 
of photometers are : (a) for exterior work 
for example, street lighting) where a range of oor to2 
or preferably 5) foot anales ig necessary, and (6) for 
interior use, where the range should be o-2 to 20 toot- 
candles, or preferably higher. Provision for measure- 
ments of bnghtnese as well as llnmination is also 
desirable; the former should preferably be expressed in 
candles per squareinch. The author discussed in some 
detail the nature of the test-screen, and the problem 
of obtaining a surface which would approach ect 
diffusion,’ and therefore have the same T chee 
viewed at all es. In ice ıt 183 found n 
to limit the angle of view, and the test-surface should 
be capable of being placed at least 4 ft. from the 
hotometer and sti the whole of the field of view. 
er clauses prescribe the use of an ammeter to 
enable the current through the lamp in the instroment 
to be maintained constant, and the light from the 
. lamp should have a colour similar to that of a metal 
filament lamp ron at 9 lumeng per watt. In con- 
clusion, the various sources of errors in portable 
photometers were discussed, and it was shown that 
their additive effect may amount to so much as 
+20 per cent. In practice, however, it is unlikely 
that all errors will be in the same direction, and 
therefore an all-round accuracy of +15 per cent. 
seems a reasonable requirement. 

Lient.-Commdr. Haydn T. Harrison, dealing with 
the ification for industrial refléctor fittings for 
electric lighting, explained that the main object is 
to standardise a form of reflector to assist the excellent 
work of the Home Office D ental Committee 

. in promoting improved lighting in. factories and 


1 British Standard Spenifoatson far Portable Photometars (No. 230 1938). 
Reflector tünga 


' Butah Standard Speafoation tor Industral 
soins Laghtme (No, age. 1920) 


of Tams used in Uhmmation and 
Photometry (No. 233. tga5). F z 
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can be made invisible above a definite| angle of 
cut-off, (2) at the angle where the filament 18 visible 
it 1 viewed against a highly ilumina white 
reflecting surface; and (3) the reflecting surface, being 
of vitreous enamel, ıs easily cleaned. If properly 
constructed and used, such reflectors sho enable 
sufficient illumination to be provided without undue 
lare. But it is to be noted that the screening of 
ents depends on the latter being in the correct 
position within the lamp bulb; hence the tolerances 
allowed in‘ the B.E.S.A. specification fdr electric 
lamps are of importance. It was also pointed out 
that the adoption of forms of reflectors ensuring 
adequate naturally involves some increase 
in absorption of hght, and consequently a some- 
what lower efficiency. Thus if the angle lof cut-off 
be 20° instead of 17$°, as is customary in| America, 
the efficiency may be only sixty per cent. as. compared 
with seventy per cent. for the smaller angle. -In 
comparing erent forms of reflectors in terms of 
efficiency, due consideration must therefore be pe 
to the completeness with which the ent is 
screened from the eye’ of operators. 
The contribution dealing with the gl 
used in illuminating engineering and photometry 
was presented by Mr. P, , in the absence of the 
chairman of this committee (Mr. J. W. T. Walsh). 
The author directed attention to the stumbling-block 
of in dealing with international affairs. 
Unfortunately the ‘ scion ee seg eee are apt to set 
up new towers of babel with every aävance in 
knowledge. In illuminating engin , the rmport- 
ance of common agreement on terms and definitions is 


y of terms 


very great. In reviewing the list, Mr. lamed 
that it inevitably ımvoives some degree of com- 
mise, and ıt was shown that, whilst ering to 


ritish methods, efforts have been madd to 

the list into lne with international and , for 

practice. The first term (luminous. finx)jis funda- 
mental. The term ‘flux’ to convey the notion of 
time has been so widely adopted that ıt appears to 
the committee preferable to substitute ‘ radiation.’ 
Nevertheless, as ‘luminous flux’ has become such a 
familiar phrase in ılummatıng engineering, it was 
ultimately decided to retain it. 


The three papers led to a keen discussion, in which 
Mr. C. C. Paterson (chairman), Lieut,-Col Kenelm 
Ed be, Mr. H. Buckley, . G. Campbell, Mr. 


R. A. Ives, Lieut.-Col. Silvester Evans, Mr. H. C. All- 
ess, Mr. T. E. Ritchie, Mr. A. Cunnington, M. H. H. 
ng; Capt. W. J. Liberty, Dr. D. H. Ogley, Mr. L. 

Gaster, and others took The views 

were gea el tome to the main contlusions of 

the specifications, though the exact application of 
the ‘ cut-off’ angle in the case of industnal reflectors 
was the subject of some ae en At the conclusion 
of the meeting a variety o ectors designed to 
comply with the requirements of the cation were 
shown, and a number of portable photometers were 
exhibited. The latter included the most t form 
of ‘ Holophane Lumeter,’ in which various modifica- 
tons to enable the instrument to comply completely 
with the specification have been embodied], A novel 

shown for the first time was o3 test-plate 
fitted with a device to enable the angle of incidence 





of hght-rays from the source to be ed. A 
very simpie form of ble photometer recently 
develo in France (the ‘Niam’ photometer) was 
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Work of the Glass Research Association. 


\A/E have recently received No. 14 of the Bulletin 
of the Glass Research Association, actually 
dated July 1925. The distribution’ of these copies 
to the press marks a departure from the practice of 
the Association, but there apport gopd reasons for 
so doing. The Association, when ıt found in 192 
that further Government financial assistance co 
not in the future be relied on, decided to wind up its 
activities, and it was clearly demrable that a résumé 
should be p , both for 1ts members and for the 
scientific public, of the work which it had been able 
to accomplish. The of the Bulletin before us 
supplies this résumé, and we may add that it appears 
to fave been done in a very efficient manner, the 
i bia of classification of the results adopted enabling 

e reader to p the facts readily. i 

The work of the Association was carmed on in the 
laboratories of the Association itself and also in 
co-operation with the National Physical Laboratory, 
with the Department of Glass T ology, Sheffield, 
with two other research associations, namely, the 
British Refractories Research Association and the 
British Cast Iron Research Association, and, finally, 
in a single investigation on the subject of the efficiency 
of manual workers, with the Industrial Fatgue 
Research Board The National Physical Laboratory 
was responsible for several papers on the ot rae 
pro ea of , covering the subjects of vis- 
ty, th endurance, and elastic and viscous 
movements in glass. Special mention may be made 
of the researches on the viscosity of glass, mance they 
covered a wide range of temperature and led to very 
interesting results. : 

Investigation of a whole series of problems of a 
fundamental character involvi the processes of 
glass-melting were carried out at Sheffield, and results, 
important alike for practice and for theory, were the 


outcome. Of the work carried out in the laboratories 
of the Association, the one criticism that occurs to the 
present writer as he peruses the summary is that it 
covered so wide a range and appears to have involved 
so’ many ambitious grammes, that a number of 
investigations seemed to halt at intermediate post 
houses. Nevertheless, a great deal of useful informa- 
tion a to- have been passed on to the glass 
industry by the Association’s workers. $ 
We understand that most of the completed’ papers 
preen to the Association will eventually receive 
ll and open publication, and there 18 no need, there- 
fore, to examune the results of research in detail. The 
results so far obtained su to Research Com- 
mittee A the direction in which future researches on . 
glass might be planned, and a poe signed by the 
chairman 18 appended to the Bulletin, suggesting to 
scientific workers that future investigations t be 
pursued on the subject of the consttution of j 
using. such meth as the ‘determination of the 
viscosity, electrical properties or surface tension, the 
behaviour of glass under electrolysw over a wide 
range of temperature, a study of X-ray diffraction 
patterns and of heating and cooling curves obtained 
under various conditions. Other subjects needin 
investigation as having more or less direct prapéical 


-apphcation included the mechanical properties of 


in relation both to composition and to treat- 

ment, the thermal properties of glass at all tem- 
peratures up to the melting temperature, and the 
solubility of gaseg in glass at various aay iri 
and , their mode of evolution and abso 
tion and their effect on the physical properhes of the 
glass. = 

A number of suggestions of a practical character 
are also appa in a note by the chairman of the 
Refractory Materials Research Committee. 





Physical Factors in 


i the Bullen of E ical Research, vol. 16, 
pt. 3, pp. 187-248 (January 1926), Mr. R Senior- 
White contributes an important paper on this subject 
which should receive attention from all concerned 
with mosquito control. The author finds that, in 
Ceylon, natural waters exhibit a range of hydrogen 
ion concentration the pH values of which range from 
5:4 to 9:2, but, as a general rule, mosquito larve onl 
occurred when the pH was between 5*8 and 8-0. 
The pH was determined colorimetrically by means of 
Clark and Lube’ indicators. Pe living ın moving 
water have wider tolerances those of standin 
water, and the. former tolerate higher erred an 
the latter tolerate higher alkalinity, ph ei y. It 
also appears that anophelines have er ranges of 


tolerance than culicines. 

It 1s, however, less to generalise about mos- 
quitoes breeding in cial waters. Such waters 
are very diverse: there may be a coconut shell in 
deep shade, containing acetic acid as the result of 
fermentation, with water at-pH 4-4; or there may be 
a water-butt in full sunlight, its contents green with 
alge and giving a pH of 96+. Under such condi- 
tions mosquito larve, which are not to be found in 
natural waters, do occur. The commonest of the 
artificial-water breeders, Stag alboprcta, is found 
to tolerate water right through the entire range of 
- pH values tested. e measurement of the “‘remdual’’ 
pH, s.g. the value after bringing the water into 
equilibrium with the arr, is shown to be significant. 

Natural-water uitoes were thus found 


breeding mosq 
to be intolerant of any acidity othet than that due | 
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Mosquito Ecology. 


to carbon dioxide. The solute-concentration limits 
were also.inquired into and are summarised in terms 
of conductivity x1o0* ın an accompanying table. 
Natural-water breeders are all found in water where 
this figure is below 1000, while artificial-water breeders 
extend their range into much concentrations. 
There appears to be no sharply ting factor with 
to dissolved oxygen. In two species, with 
which a considerable number of observations were 
made, the data showed that there ıs a complete 
tolerance ranging from water with only o-40 mgm. 
per litre ın the case of Anopheles maculatus, and from 


0-87 mgm. in the case of A. hsiom up to super-- 
saturation values of 14°84 . and 12-32 mgm. 
litre, respectively. It ma said, however, t 
waters in which the figure 1s low are not favoured by 
anophelines. 

In rice fields the presence of Anopheles histoni, the 
only malaria carner commonly b ing therein, is 
shown to be d dent on the presence of a consider- 
able amount of dissolved oxygen, and methods for 


avoiding this are discussed. o toleration-limits of 
various species with repect to the above-mentioned 
factars are discussed at length, and taking Anopholss 
listoni as an example the optimum conditions for 
this species are—pH of 6-8-7-0: a conductivity of 
200-700 and an oxygen content of 5-7 m per 

tre. There is shown to-be a “ feeding tion ” 
of anophelines with certain alge, on the pene 
of which that of the mosquitoes probably depends, 
but these and other points require more space than 
18 available for adequate discussion. i 
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University and Educational Intelligence. 


BIRMINGHAM.—Mr. rardo ia Dial eile EN 
to the Queen’s Hospi has been "Bathe ted part- 
time assistant in the Department of Pathology and 
Bactenology. 

Gifts recently řeportod include ‘sums of 50} each 
from Sir James Kemnal, the Partington Steel dnd 
Iron Co. Ltd., Messrs. Balfour, Beatty and Co., 
and 50 guineas from’ Messrs. D. Colville and Sons, 
” Ltd., towards the of the new Fuel Treatment 
Laboratory i in the Coal Miming Department; a model 
illustrating modern methods of shaft sinking in coal- 
mines by the Frangois Cementation Co.; and two 
ecliclarsbipe of the value of 60}. each, for three years, 
from Messrs. British Bope, Ltd., for students in the 
Oil Engineering and R g Department. 


CAMBRIDGE.—Mr. F. L. Engledow has been 
appointed a member of the council of the National 
Institute of Agricultural papat Mr. Engledow 18 
a fellow of St John’s Jant Br e has since the war 
been working in the Plant Breeding Institute under 
Sir R. H. Biffen: his studies have been in 
relation to yield in the cereals, effective yield testin 
and detailed field behaviour of various commerci 
varieties. 

Dr. R. A. Nicholson of „Trinity College has been 
elected to the Sir Thomas Adams’s professorship of 
Arabic, ın succession to Prof. E. G. Browne, who 
died on January 5. Dr. Nicholson was formerly 
University lecturer in Persian. 


Lonpvon.—The aie | are among the fellows of 
University eons y appointed: Mr. J. z 
Carter, honorary research assistant in histology , 
H. B. Fantham, since 1917 fessor of zoology a 
com tive anatomy, University of Witwatersrand ; 
Dr. Morris Ginsberg, lecturer in the department of 
philosophy and psychology, and since 1925 University 
reader 1n Pare ste London School of Economics; 
Prof. Y. H scenes professor of physical chemistry 
in the Charee University of Prague; Mr. L. eee 
, consulting engineer; Dr. A. G. porosa 

City of London Frospital for Diseases o Chest ` 
Mr. G. Udny Yule, preaident of the Royal Statistical 
Socje 

The “following are among the ‘fellows of King’s 
College" recently appointed: Sir James 
Fowler, physician to the Middlesex and Brompton 
Hospitals ; Mr. L. B. Atkinson, president in 1920-21 
of the Institution of Electrical Engineers and chairman 
and president-elect of the Electrical Research Associa- 
tion; Prof. W. Wilson, professor of physics at Bedford 
Coll A 

The following doctorates have been Rip aa 


D.Sc. (Botany): Mr. M. M. Mehta (Im Coll 
Royal College of Science), for a thesis enti hed 
“ Studies on Lignification.”’ D.Sc. (Chemistry) : 


F. L. Usher, for a thesis entitled ‘‘ The Nature of ae 
Interfacial Layer between an Aqueous and a Non- 
Aqueous Phase,” and other papers. 


‘ MANCHESTER.—Applications are invited for the 
Lewis Atkinson entrance scholarship in electrical 
engineering, the annual value of which is 5o}. The 
scholarship is. tenable for three plaina orms of 
nomination and application are o ‘ble from the 
Internal Registrar of the ence They must be 
returned: by April I. Pigs Ge 

ep 
Cambridge local lectures available for 1926-27 
ma 36-page pamphlet issued by the Board 


of meee tudies of the Univerarty. The | ala 
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lectures are grouped under the heads: A—natural 
science, and B—history, geogra graphy, political economy, 
mental science, literature, an es are 
devoted to Group A and eae ers roup B. 
The natural science lecturers are G. P. ey mes 
Stuart lecturer), F. Balfour Browne, H. Yule Oldham 
E. A. Parkyn, and Bernard Smith Th inclusive 


fee, covering the lecturer’s travelling and, 
as a rule, everyting except strictly | f 
are 48/ -66}. for a course of twelve | and 
33/.-45/ for a short course of sx. A preliminary 


programme of the summer meeting, 1926, announces 
that the main subject of study will India «in 
ancient, medieval, and modern times, and] there will 
also be lectures and classes in theology, hitecture, 
and geology, and, for foreign students, Engh dish 
language fncinding . honetics) and a ot 
inaugural address be given on July |29 by i 
Earl of Ronaldshay. 

ed of the 


A PRELIMINARY e has been i 
third Congress of the U niversities of the Empire, to 


be held on idy 12-16 at Cambridge. Thè chairman 
for the morning session of July 13 will be the Earl of 
Balfour, and tis subject of discussion “ The State and 
the University.” e afternoon session will be de- 
voted to considering the desirability of blshing 
in London a school of advanced legal studies (chair- 
man, Viscount Cave). Co-operation research 
thronghont the Em ae will form the subject of the 
morning session of jays LoT thec manship of 
the Marquess of Landond erry. The m seasion 
of July 15, under the chairmanship of Sir Matthew 
Nathan, will be given to a consideration of the mutual 
recognition of examinations and related 1cs, while 
the afternoon session, under the cha of the 
Duke of Devonshire, will be devoted to the subject of 
the physical welfare and traming of students and the 
tion of athletics. At the morning session of 
J 16, under the chairmanship of the Viscount Cecil 
-Chelwood, the actual working of the Ph|D. scheme 
will be discussed, while the afternoon session (chair- 
man, the Viscount Haldane of Cloan) will i occupied 
with a consideration of the desirability of 
other pension schemes with the Federated Super- 
annuaton System of Great Britain and Irdland. 


OFFICIAL statistics of Prussian univ 
technical ‘colleges for the summer sem 
show a total of 39,134 matriculated students, mcluding 
3234 students other countries. To 
may be added the numbers of students in 
agricultural, and veterinary colleges, which bring the 
total up to 42,744, including 3607 from othet countries. 










Of these students from abroad, 1232 were as 
„their mother- e, and more half of 

them (2110) were enrolled in the University of Berlin 
1042) and the Berlin pee H ule (795), 
dels-Hochschule (169), Lan e Hoch- 
schule ahe and Tierarztlıcho Hochechale 22). Bul- 


Norw (108), and 
students were posal numerous in 
the pedir ee poe ties cies I and 
Roumanian ( (134) in ine hahah 
students ın the University of Berlin n baed 10, 
None of these include ‘ Hérer’ mer 
lated students. The University of Ber 
through its Deutsche Institut Auslan 
tinuous series of courses in German language, literature, 
and institutions, each lasting two months. The 


~eighth of ‘the series (December 1925-January 
1926) was attended by 130 students onging to 
thirty-two natonalites and including 40| Russians, 


17 Japanese and Koreans, 12 
VB. i 


ese, and 6 Jugo- 
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Contemporary Birthdays. 


March,13, 1873. Dr. Charles S Myers,CB.E,F RS. 
March 14, 1879. Prof A. Einstein, For. Mem. R $ 
March 15, 1855. Mr Charles Vernon Boys, F R.S. 
March 16, 1846. Prof Gosta Mittag-Leffler, For. 
Mem. RS ; 
March 17,1863. Sir Herbert Jackson, K BE ,F RS 
March17,1847. SirAlexanderB.W Kennedy,F RS 
March 19,1871. Prof William Arthur Bone,F RS 





Prof. EINSTEIN was born at Ulm (Donau) Nobel 
laureate in 1921, he was Copley medallist of the 
Royal Society last year, and recently was awarded 
the Royal Astronomical Society’s gold medal. He 1s 
best known, indeed almost popularly known, as the 
onginator of the theory of relativity In 1905 he 
showed that the time and s we measure are local 
in meaning and that we have no means of deter- 
mining absolute space and time Then came the 
identification of mass with energy. In 1915 the 
earlier theory was extended by a Daa general- 
isation bringing gravity into the scheme he three 
crucial astronomical tests of Einstein’s general theory 
of apane Seung now all been verified and the theo 
has even n used to confirm the suspected Ing 
densitv of the white dwarf stars. Einstein has also 
been concerned in the development of the quantum 
theory. In 1905 he put forward his law of the photo- 
electnc effect and further contributions on the theory 
of ionisation and the specific heats of solids culminated 
in 1917 1n another fundamental result—a general equa- 
tion connecting absorption and emission coefficients 


Mr. C V. Boys was born at Wing, Rutland. He 
was educated at Marlborough and the Royal School 
of Mines In 1896 the Royal Society allotted him a 
Royal medal for the introduction into physical re- 
search of refined measurement methods by the use of 
drawn quartz fibres. Recognition was again accorded 
by the Society in 1924, when Mr Boys was awarded the 
Rumford medal for his invention of the gas calonmeter. 


Sir HERBERT Jackson, Director of Research, Bntsh 
Scientific Instrument Research Association, was for- 
merly Daniell professor of chemistry, University of 
London, King’s College. President of the Rontgen 
Society, 1901-3, he was president of the Institute of 
Chemistry, 1918-21. In 1919 he delivered the True- 
man Wood lecture at the Royal Society of Arts on 
‘Glass and some of its Problems.” Sir Herbert made 
recently the statement that it ıs not possible at 
the present day to obtain anywhere optical glass and 
optical instruments better than, or ın many cages, as 
good as, those manufactured ın Great Britain. 


Sir ALEXANDER KENNEDY, consulting engineer, was 
born at Stepney and educated at the City of London 
School and the Royal School of Mines. Professor of 
engineering in University College, London, 1874-89, he 
there onginated the first of the engineering laboratones 
which now form an essential part of the scientific 
training in engineering at universities and colleges 


Prof. Bonz, chemical and fuel technology engineer, 
was born at Stockton-on-Tees. Educated at the 
Friends’ School, Ackworth, Stockton Grammar School, 
and the Leys School, Cambridge he graduated at the 
Victona University, Manchester, proceeding after- 
wards to Balai teal University, studying there under 
the late f Victor patted In 1910 the leaders of 
the coal-gas industry endowed a special chair at the 
University of Leeds ın memory of the late Sir oe 
‘Livesey, and Prof. Bone was its first occupant. e 
is tbe mventor of the ‘ Bonecourt’ system of in- 
candescent surface combustion, 
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Societies and Academies. 
LONDON. 


Royal Anthropological Institute (Indian Section), 
February 23 —R. E. Enthoven: Ethnographic re- 
search in India. Dealing with the systematic survey 
of the larger provinces inaugurated by Rusley after 
the census of Igor, the vanous theories of caste 
origin were noted, and its present charactenstics 
explained Stress was laid on the importance of a 
more thorough record of exogamous caste and tnbe ` 
divisions, particularly in connexion with the pnmitive 
type having many of the aspects of totemism. Further 
and more extenstve work of the nature of recent 
anthropometrical observations in India ıs necessary. 
For the immediate future, the compilation of an all- < 
India record of tribes and castes, and the limitation 
of the scope of inquiry in regard to both social 
structure and primitive custom to the already exssting 
questionnaires drawn up by experts are desirable. 


Optical Society, February 25 —O. Aves: Notes on 
the ngnificance and detection of low errors of refrac- 
ton Examination of a great number of records of 
tests on the eye for the purpose of prescnbin 
spectacles reveal a large proportion of low errors a 
refraction Certain modifications of the usual tech- 
nique should be incorporated when testing such cases. 
The usual objective methods of sight examination 
prior to a subjective test are practically useless in 
the estimation of errors less than one dioptre; they 
produce distinct after-images on and around the 
macular area, which perceptibly interfere with vision. 
In the subjective test the lenses should be added 
binocularly, before testing the eyes separately The 
blocking of one eye tends to induce strain Change 
of lenses dumng a test should be made smoothly 
without allowing the eyes to be uncovered by a lens. 
or to be covered by two lenses Other points in the 
testing of small errors are the Strength of the spherical 
and cylindncal lens elements, the direction of the 
axis of the cylinder, refinement of the test for 
muscular correction, and the bility of the presence 
of irregular astigmatism —W.H A. Fincham: Vertex 
power and its measurement. The demand for in- 
creased accuracy in the determination of refractive 
errors has emphasised the need for accurate specifica- 
tion and measurement of Mast) Seabed ‘of correcting 
lenses The effect of an ophthalmic lens may be 
expressed ın a number of different ways The ilias 
ing quantities are used (1) Equivalent or true 
power ; (2) vertex power or vertex refraction, 1.0. the 
power at the vertex nearer the eye; (3) neutralising 
power, usually the front vertex power; (4) thin lens 
power, 1.¢ the sum of the powers of the two surfaces, 
thickness being neglected. In the case of ophthalmic 
lenses, vertex power 1s the important quantty, as it 
gives the effective value of the lens at some definite 
and easily determined point on the lens, and conse- 
quently lenses of any form having the same vertex 
power are interchangeable if the vertex of each lens 
occupies the same position with respect to the eye. 


CAMBRIDGE. 


Philosophical Society, February 1.—F. G Mann 
and Sır W. J. Pope . Metallic complexes with ahphatic 
poly-amines. The preparation and configuration of 
complex compounds a eagle palladium, rhodium, . 
cobalt and nickel with agy tnaminopropane, f9’s” 
traminotnethylamine, and yyy” tmaminotripropyl- 
amine is described —R. T. M Haines and Sir V m 
Pope: Isoquinoline and the isoquinoline reds. By 
fractional precipitahon of coal-tar quinoline, the 
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amount ‘of isoquinoline present was shown to be | cotton sufficient in quality and quantity 
cent., or six times as much as was | the establishment of cotton cultivation in the Central 


nearly 5- ea I 
supposed. e reaction leading to the production 
of isoquinoline red and its homologues 1s a delicate 
test for the presence of a reactive methyl-groyp such 
as exists in quinaldime. Anhydrous ferric chloride 
and stannic chloride are as efficient condensing agents 
as aluminium chloride—F. H Constable: The 
behaviour of the centres of activity of saturated 
surfaces during the initial stages of unimolecular 
reaction, ile decrease in’ of the reactant 
has little effect on the velocity of reaction at saturated 
surfaces, chemically inert diluents cause a markéd 
decrease. These results confirm that the molecules 
do not react at the instant they bombard the surface, 
but during the penod they remain absorbed. An 
extension of the Langmuir-Frenkel theory to the 
dynamics of adsorption on the centres of activity 
accounts quantitatively for the facts—A. J. Berry: 
Direct titration of dhallous salts by potassium iodate. 
Thallous salts are capable of quantitative ondation 
to the thallic condition by potassium iodate in the 
i prena of a high concentration of bydrochlori¢ acid. 
odine libera during the reaction is oxidised to 
iodine monochloride, hydrolysis of the latter being 
ruppe by the high concentration of hydrochloric 
acid present.—R. G. W. Norrish: influence of sur- 
faces on the combination of ethylene with the halo- 
ens. The suspension of reactivity resulting from the 
e Sag of potentially reactant systems is 
rather to ascribed to a drying-of the apparatus, 
than to any ultra ess of the reactants. For 
example, if the bimolecular velocity coefficient or the 
surfacé reaction between ethylene and chlorine in 
glas vessels be represented by unity, then in similar 
parafin wax v it falls to o +0008, even 1f the gases 
are moist. When the glass vessels are baked out 
under a high vacuum, the velocity coefficient falls 
to 0-12 in spite of the fact that a small portion of the 
vessel remains of necessity undried. Since the whole 
of the reaction occurs via the adsorbed surface film, 
these results indicate that only sufficient water is 
necessary for full reaction as will saturate the surface 
Tobably) a unimolecular layer; thus though 
present only in very small quantities, water may 
still enter stochiometrically into the reaction equation. 
—W. A. Waters: The chlorination and bromination 
of 4-aminodiphenyl_— Miss M. Wright: Oxidation at 
charcoal Sugar charcoal brings about the 
oxidation of oralic acid in dilute solutions, and is itself 
slowly oxidised. Fractional poisoning ents 
show that the two processes are independent, and 
occur on different parts of the charcoal surface. On 
- blood charcoal there are two catalytically active areas, 


one small, hi active area containing iron, which 
is preferentially poisoned by potassium cyanide; and 
another er, less active area, similar to that on sugar 


charcoal. m-contaming charcoals have been pre- 

pared free from nitrogen; when these are reduced 

in hydrogen, they contain two ca ic surfaces, 

similar to those of blood charcoal. Nitrogenous 

charcoals are very active, owing to their large specific 

surface. $ 
MANCHESTER. 


Literary and Philosophical Society, February 9 — 
R. A. Wardle: Rain cotton in the Sudan. The 
southern Sudan is not an ideal area for cotton grown 
‘under rainfall conditions owing to the shortness of the 
Tainy season and to the uncertain distribution of the 
annual rainfall. Indigenous short staple cottons have 
been grown, however, for at least eighty years, and 
experiments have shown that American long staple 
varieties can be grown successfully and will produce 
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d Southern Provinces, thus enabling these areas to 
obtain a surplus of income over nditure available 
for developmental schemes The Govern t policy 
18 to encourage the cultivation of Amencan jong staple 
varieties by issuing free seed and by providing market- 
ing: and ginning facilites. The ultmat¢ limit of 
acreage under rain cotton will depend largely upon the 
extent to which road and rail communication between 










districts and ginneries can be develo —W. E 
Alkins : The influence of the metallic con between 
the component wires upon the electrical ceofa 


stranded conductor The resistance of 
conductor composed of bare wires 1s usually|calculated 
upon the assumption that the ooo ent wires 
behave in respect of the transport of el 

though they were insulated from each 
assumption has been tested experimentally in the case 
of a conductor consisting of seven copper |wires. It 
was found that the resistance of the ided con- 
ductor was equal, within the limits of experimental 
error, to that calculated means of the procal 
Law from the resistances of the component wires, and 
that the metallic contact between the individual wires 
was therefore without appreciable influences. 


PARIS. ta 

Academy of Sciences, February 8 —Emue Haug: 
Fossils of the middle Lias collected by the Charcot 
expedition at Cape Stewart (Jameson's Land, East 
Greenland). The fossils found are charaqterishe of 
the middle Lias. This view is not in Peen with 
the results of B. Lundgren (Danish expedition 





1891-92) — Georges Claude: The explosion at 
Boulogne-sur-Seine. An account of a fatal explosion 
of a liquid air plant, and a discussion of the possible 


causes of the accident.—Ch. Depéret. Excavations 
for prehistoric remains in the n in which the fossil 
men of Denise (near Puy-en-Velay) werd fonnd.— 
C. Sauvageau: A new type of alternation jof genera- 
tions im the brown algæ.-— André Blo Some 
theorems on the in and meromorph} functions 
of a variable-—Kynile Popoff: The gaps which may 


be ted by a Taylor’s series representing a 
Pegtleg analia fonction at infinity, d only 
admitting one ular pomt which 18 essential 


sin point —Eugène Barré: The of 
iey] mine explosions.—Léon ae ee Pete 
tion spectra, in the new quantum cs, with 
-calculation of the matrices.—André Pignpot: The 
adiabatic ignition of hydrocarbon res The 
method adopted was the determination of |the initial 
pcan artis necessary to obtain ignition with a 
fixed volume compression. ‘The hydrocarbons chosen 
were those present in ordinary petrol. Experiments 
were also made with alcohol——René Lucas. The 
rotatory power of camphor. The h esis that 
camphor can exist in two molecular forms ing 
different rotatory powers and dispersions, and that 
the proportion of these two forms varies; from one 
solvent to another, is in ment with the exper- 
mental results given in and in an ae com- 
munication. es. Ellen Gleditsch and Chamıé : 





' Contribution to the study of 2-mesothori and of 
actinium : These ts confirm and complete 
the work of Yovanovitch : the chemical ions of 


mesothorium-2 resemble those of the ceri eartha, 
more especially lanthanum.—Albert Portevin and 
Francois Le Chatelier: Some physical properties of 
the ultra light magnesium alloys. tions of 
specific volume, electrical resistance and cient of 
expansion of magnesium alloys. The most interesting 
types from the point of view of practical puity are 
j 
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the aiey alloys with nickel or copper, and the 
ternary alloys magnesium-aluminium-nickel and mag- 
nesium-aluminium-copper —A. Lassieur. The mag- 
nesia carried down by aluminium hydroxide If to'a 
solution containing aluminium and magnesium only 
just sufficient ammonia ıs added to precipitate the 
alumina (pH =7) no magnesia 18 precipitated. With 
increasing quantities of ammonia, there ws increased 
precipitation of the magnesia—L. Blane and G. 
Chaudron: Study of the transformation and oxida- 
tion of chromium sesquioxide —André Kling and 
Daniel Florentin: The hydrogenation of organic 
substances realised at a high temperature and under 
high pressure. The temperatures at which hydro- 
genation commences were determined for various 
organic compounds, and these coincided with the tem- 
peratures at which decomposition commenced. It 13 
concluded that in hydrogenation at high tem tures 
and pressures it 1s molecular hydrogen which acts on 
nascent organic molecules —Tiffeneau and Mile. J. 
Levy. The tsomerisation of the ethylene oxides and 
companson of the affinity capacities of some cyclic 
and acyclic radicals——Marcel’ Godchot and Pierre 
Bedos. The stereoisomeric o-methyl-cyclopentanols —- 
Louis Barrabé The mode of formation and the age 
of the eruptive rocks of the middle region of the 
Sakalave country (west of Madagascar)—P Fallot 
and R Bataller: The direction and age of the folds 
in the mountains of Bas-Aragon and Maestrazgo 
(Spain) —L. Lavauden and M Solignac. Some geo- 
logical results of the Trans-saharan expedition of 
Colonel Courtot (1925),—A. Demay: The Hercymnian 
tectonic of Maures h. Lormand : Chemical analysis 
of the Capvern (Hautes-Pyrénées) mineral water — 
J Thoulet: Submarine volcanism at woe depths . 
A Rener’ The general morphology of Ulodendron — 
Ch, Brioux and J. Pien. e comparative fertilising 
action of the different forms of nitrogen existing in the 
new ureic nitrogenous manures denved from cyan- 
amide Results with expenmental cultures containing 
ammonium sulphate, guanylurea sulphate, or dicyan- 
diamide, with special reference to the effect on nitri- 
fication —-Doyon and J. Vial: The isolation of an 
extremely active anti-coagulating substance free from 
phosphorus by the prolonged autolysis of o 8 and 
acid alcohol.—Emuile F. Terroine and Mile Anne 
Mane Mendler. The influence of the nature of the 
ternary foods on the amount of nitrogen retention in 
the course of portii: Cristol, Hedon, and 
A Puech. The e of the digestive polypeptides 
into the portal circulation and their arrest in the 
hver. Details of experiments proving that poly- 
peptides pass into the portal vein in the course of 
digestion, and are arrested by the liver, since they 
are not found in the arterial blood —A. Policard and 
M. Boucharlat The mechanism of the characters of 
the plasma of sarcomatous animals making ıt suitable 
for a medium for the culture of tissues 


CALCUTTA. 


Asiatic Society of Bengal, January 4—P. C. 
Mahalanobis: Analysis of race-mixture in Bengal. 
“Measurements of 200 individuals of Anglo-Indians 
(new style) in Calcutta are compared with 30 typical 
castes of North India, representing about 6 geo- 
graphical divisions and 4 or § cultural strata. Inter- 
mingling* has not been tc; it presents a gradual 
and well-ordered character in which cultural affinity 
and cultural selection have played a very important 
oe. Haraprasad Shastri: Bhadra Yana 

here has been a gradual increase of number of yinas 
known Y4&na =a school of thought, modern Indian 
“panth’’ The yfina was founded by Bhadrapdda. 
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The central teaching 1s the negation of the atta — 
gonan van Manen: The Pah Text Society’s Pal- 
nglish Dictionary. 


RONE. 


Royal Academy of the Lincei, December 20 — 
Francesco Severi: Constant level curves of Picard’s 
inte, —O. M. Corbino: Thermo-electnc power and 
Halls effect.—Michele Cantone. New method of 
studying experimental results It 1s often useful, in 
addition to the curve showing the vanation of any 
phenomenon with dea property, to trace the 
curve showing the tion between the corresponding 
increments.—Achille Russo: The first accessory con- 
el aa between impure gametes in Crypiochilum 

ını Maupas.—Benlamino Segre: A prope of 
symmetrical determinants of the sixth order. lo 
Severini: Convergence of the series of orthogonal 
functions.—Giovanni Sansone: Indeterminate equa- 
tons of unity of negative type in real quadratic bodies. 
The case =2p, with p prime—G. Wataghin: 
Dependence of the velocity of light on the movement 
of the source.—E. Billows: Crystals of sulphur 
accompan the anglesite and galena of Monteponi. 
—Helos Scaetta. Partial hermaphroditism and par- 
thenocarpia in Phamtx dactylifera L. : 


VIENNA. 


Academy of Sciences, January 14.—O. Wettstein : 
A new lizard of the genus Enyalius from Ecuador. 
Specimens are in the Vienna Natural History Museum. 
—A. Duschek: The relative theory of surfaces.— 
F. Holz! Organic acids and bases in non-aqueous 
soluhons—E Heinricher . Is the formation of haus- 
tona in Santalacez produced by chemical stimulation 
or by contact ?—Fr. Hlucka: Comparison between 
the dispersion formule of the atomic theory and of 
the continuity theory —A. Köhler: Report on the 
progress of the peas hic-geological researches in 
the south-western Waldviertel (Lower Austra) — 
H Handel-Mazretti: Plante nove Sinenses (xxxix.) 


WASHINGTON, DC. 


National Academy of Science (Proc Vol 12, No 1, 
January).—Ernest W Brown. The effect of varying 
mass on u brary syste . a correction [to a paper in 
the May issue of the Proceedings].—Charles E. Allen: 
The direct results of Mendelian segregation If it is 
possible to recognise the four spores formed by 
division of a single mother cell, some indication of the 
effects of chromosome segregation can be expected 
in the haploid plants developing from the spores 
Generally each tetrad of spores contains two types 
of spore only as regards the two characters examined 
in Spherocarpos Donnellis , tetrads with the possible 
four different spores formed a small minonty —John 
Belling and A F. Blakeslee On the attac nt of 
non-homologous chromosomes at the reduction 
division im certain 25-chromosome daturas —M 
Demerec. Reddish—a frequently ‘ mutating’ char- 
acter in Drosophila virilis. ‘ Reddish’ 18 a oy 
colour characteristic which seems to be an allelomorp 
of yellow and mutating frequently to wild type —W. E 
Castle. The explanation of hybrid vigour Recent 
evidence supports the heteroms (or heterozygosis) 
theory that the vigour of hybrids arises from the fact 
that they are heterozygous for all genetic factors in 
which the parents differed This leads to an accelera- 
tion of all metabolic processes in hybrids.—Gregory 
Paul Baxter and Howard Warmer Starkweather . 
The density and atomic weight of helium (u.). 2-litre 
globes were used instead of r-litre (NATURE, July 11, 
1925, p. 68). Onginal values obtained when corrected 
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give the density as 0-17846. The average gamy 
a pressure of half an atmosphere 18 exactly one- 
that at a pressure-of one atmosphere. The density of 
oxygen being 1-42898, the atomic weight 1s very 
close to 4:000.—Gilbert N. Lewis: The nature of 
light ae NATURE, February 1 p: 236).—Ernest 
Orlando Lawrence. The rôle of the araday cylinder 
in the measurement of electron currents. For 
electrons under accelerating E ae to about 
24 volts there is a regular increase lection current 
to the Faraday cylinder, with increase of length of the 
latter. With accelerating voltages of 20 to Ioo volts, 
secondary electrons generated by impact m the 
cylinder lead to large variations in the electron 
current measured.—Linus Pauling: The quantum 
theory of the dielectric constant of hydrogen chloride 
and similar gases. The electric moment of the mole- 
cule in hydrogen chloride is that of a ean with 
Propia a electron 0-0694 A.U. apart ; for 
mide the distance is 0-0528 AU=t B. Spanier 
aed Bettas ae of gaseous ions in HCl gas and HCl 
n pure dry hydrogen chloride gas, the 
v mobilities of the positive and negative ions at 
, 20° C. and 760 mm. mercury pressure are 0°65 cm/sec, 
per volt/cm. and 0-56 cm./sec. per volt/em. In 
mixtures with air there is evidence of the formation 
of labile clusters formed by increased concentration 
of molecules of one type in the neighbourhood of the 
ion. (2) The mobutlity of gas ions in HCI mixtures and 
the nature of the ion. Assuming an inverse fifth 
wer law, it is calculated that the molecules of 
her dielectric constant in a mixture are tm 
far ter numbers ın the immediate neighbourhood 
of ion than in the rest of the This would 
account for the labile clusters er Jones for Biker 
was found above. The nucleus p 
ingly minor rôle in bea E ‘values of oni of ionic 
mobility.—R. A. Millikan : be Tays 
of cosmic origin (eee NATURE, 5, 1925, 
p. 823).-J. R. Roebuck: The "Joule-Thomson effect 
in air. The porous plug used consisted of a porcelain 
tube with a rounded end, and great precautions were 
taken to ensure that the inlet pressure was maintained 
constant. Inlet pressure of 30 to 220 atmospheres 
and temperatures of 2 to 300° C. were used. The 
Tonks Thomson effect Ene etail with rising tem- 
pee and pressure, Drage cet zero, and 
mes negative. The eicon of expansion at 
constant pressure increases with both. temperature 
and pressure but at a decreasing rate. The Hupi 
ture of the ice-point works out as 273015 ʻI5 > =o 
Miller Thomas: On normal co-ordina n 
geo of paths.—E. B. Stouffer: A simaple cere 
«tion of mecker’s relation among the minors of a 
symmetric determinant. 





Official Publications Received. 


The Vredefors Mountam Land in the Southern Transvaal and the 


ppen 
Pp. ee plates. (Amsterdam: Koninklijke ‘Akademie 


otenechap 
rrira Committee and Memoranda, No. 961 
Sohason, (O.L Accemwottes Iratrarmen ta, bea, By H. Ower and F, O, 


12411 plates. 

Mumustry of ‘mance, : 

Pree on thio Peheriea of 6 for the Year 10H. By Keimeakam G. 
Aa eer: Pp. vo+50-++4 oharta, (Cairo : Government blications 

dation) b 

Soottaush 


Gs ie nae epee aa Annual Report 1084-25 Pp 23. 
A States Departanent of Agnoulture. De t Bollstin No. 
1s. The Strawberry Rootworm hg ag on reenhouse Roses. By 
C. A. Weigel. Pp. 4d (Washmgton, D.O, : Government Printing Ofoe.) 


10 cents. 
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Publications of ths Astronomical Laboratory at Gron £ 
Ro, %: Oa the Proqammey of tha Abeolats Magnitadm of top Bare By 
Prof. Dr. P. J, Van Rhijn. Pp. n+TT+S plates. (Grdningen ;, 

) of ths Boolety of Bdinburgh. Voll 54 Part 3, 





Royal : 
No. 6: A Oontribation to the Life-Hutory of Bowenm. By Prof. A, 


, Anstruther Lawson. Pp. 857-84+8 tas. . Robert 
Grant and Son; London: Willams and Norgate, Ltd.) Ts. 

Memoirs of tha Department of Agriculture in India, Chemica) Seriea, 
Vol 8 No. 7: Bogarcane duri tts go by 
Wiodrowing. By Pham Bhusan Sanyal Pp. 101-126.' (Oaloutts 
Government of Indu Central Pu ) Gannas! 8d. 

Board of Ednoation. Bdueatsonal Pamphlets, No, 46: Rural Education. 
Adaptation of Instruction to the Needs of Areas; 2 of the 
Present Poattaon. 88. (London: HLM onery ) not. 

Permanent Interne tonal r. oration de la Mer. 
de Curoonstance, Mo. 90: o taons sur l'empldi 

de Pean normale on oocdéan: phie. Par Prof. J. G 
ted Biatan Depertnent of agrcultar 1 Cine phical 

AL 

Contnbutons, No ll: Luh or AEPS og Indexes 
in bhe D-9. Deparimonto a Soe ate eee a phed 
teks. 88. eshington, D. ae ee ug F 
lerno Dt the Er ot ii Vol. 82, -Pert 1: On the 


saga cee Stractars of Keranpora Ooalftelds, Biher and Orisee, By 
Dr. bert Josie Pp. v-+144414 pa (Onana Government of 
bar n EAL bl toa! jon agate .8 rupees ; 

‘thecnian Miscellansous Calisodions. o V Vol. n No 10: An Archeo-. 


m Oolisstion from Young's Can; 
alter sparka 


D Matag 0 of Agneultnre, Toobhnioœs] and Belentifc Service. 
Balletin 67: Seasonal Yanation m Pink Boll-Worm| Attack on 
Cotton In Baypt fa the Years 1016-1984. 0. B. Wilhams, Pp 1248 
plates. (Cairo: Government > RT | 

Britesh Museum (Natural } Plobure Postoards, Set D7 
Ornamental Sents No. L 6 cards m colour. ls, Bet D8 
Ornamental § Beries No.2 5 cardsin coloar. ls. Bes ES. Hote 


tones, 
Butterflies, Series No. 6 Soardsinooloar. Is 
Series No. 9. poania Iu- colons, ls. D pi rotis ` 


Veranlassun: ör 
Lorrie akir): Von Arstide Osradja. Dp i 


mew Beran, Vol 15 R žooloy, Un a aers otege or w Walas, Set lita hor 


Aberystwyth. 
= Royal fat Sale VoL 87 (New Benea), 
Part Pp. JELO pia 


erase 
June 80, 1925. Pp. iu+8¢6. (Weshmgton, D.O.: Government Printing 
Office.) 10 gente i 
Mem wrs o th aa wile of Californe. Vol 7: Ths Motjon and the 
Distribution the Stars; Lectures delrvered at the Univaraty of 
Obar wu+197. 


Education Bene AA 
Land-Grant College Educa 1910-10%0. Bdited alton 
a Jobn. Part 5: Home Bonomas. 1740148 plates] w canta, 
Bulletan, 101%, No. 30: The Progress of Dental as By Prof. 
Frederiok O, White. Pp. a7. Scents, (Washington, D.O orernment 
Printing Office ) 





Diary of Societies. 


SATOBDAY, Manon 13, 


Bora. Sawrraay Deerrrors (ab Town Hall, Hastings), at 1). 
Dr. G. R. Bruon, Mise B Hester Viney, Dr. J. Fenton, end o 
common on M creraft and Fatherora/t.—J. Parkin, H. 
and others : Disensston on The Effect of the Pubbo Health 
on the Work of Municipal Engineers e Ins 


snd 
BiocemactoaL SoouTy Univers: sign bg at : 
of Peyrona) Method ton from the Thyrod 
Gland and Syntheas of Iodine-free Thyromn.— 
H. n zonis, Experimenta’ o. the Biologai ificance of 


3 0) 
J. 
Squalene ).—H. J. Channon and G. 
facies, Game i 





bon oocurring tn tan Liver. 
—Proft L W. Hefibron : The Chemical Nature of Squalene (Spinacens). 
_ Carr and H. A. Price: Reastions bated to Vitamin 


Oe te Gee from 
R K. Dr. P. Haas, 
Potentaal oF Hermin (Ohromogen of Merceralis Dr, 0. 
Dorée and BL O. Barton-Wmght: A Mote on the Ston of the 
par — EL O'Dwyer: On Bo Nature of the Hema, Inlas: 


D. Ceray : The Relatjon bet Hydrogen Sul * Hrpo- 
kil Sear TOTE «New M orm 
ma Pona e bes Brythrocyte and its eee 


Bort ie Lestrroriow or GREAT Barrarm, at 8.—Sir Nroest Rutherford 
The Rare Gases of the Atmosphere and their Importance in Atomlo 
Theory (3). 


by the 
and T, G. Hill: Oxidation 
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Barrax PsromoLooroaL Soouery 


‘at University Oollege), at 8—Dr. 
Mila A. Collie: The Up Limits of the Growth of Intelligence.— 
8 J.F Philpot: Bom» Further Notes on Work Ourves. 
Iorrrors Yor Er (Morth Barcer Local Section) (at Town Tali 
Nowosstleupon-Tyna), Prof. J. H. Jones: State Ownership 
aterwayn, 


Boorrma Joon Gas Assocation (at Royal Teohnieal Coll 
Glasgow), ab 7.8 H. Hunter: Bam ti Ben, aia 


MONDAY, Mirou 15. 
ep idaidig oz et Ortios ELeore: aa Bror zans (at 
_Glaseo™ at 2 30.—Ou : The Bogineemng Aspect of 
Bxehangs Accom 8 


Telep 
Gaitero. PairLosopniaaL Soorery (Special Meeting) (in Cavendish 
DEOL Lasiana REL ee Pomes 
ein the 1n lish) 
becuse: Laetrrors (a$ at £30. — Ror. Oanon 
eal tral ‘Baliditss) 
Roca GEOGRAPEIOAL nea (at Lowther eis ty 
Rora. Oo.uaas oF BURGERO or Eyroiann, at ô Bhattook : Demon- 
stration of Bnenmens of Pome Bo Bone Tamoura, 


Royal Technical 


rapo) Ges) Ge Licey an a atom, ass 
niveralty), at Y. . A 
eo Barca and oth ers: Diarasnon on on Board Ships. 


y 
lrttror ion or BraoraioaL Erarrssns (North-Hastern Centrs) Tas 
Sopwith’s Staon Hoouomicn Tyne), at 7.—Informa] Discusion on 
Power Staton 


Ixsrrrorion oF Biscrmica, Haims ido Mab- on. Gs 
Cleveland Technical Institute, Middles h ab 7.15, 
Matthews: Mloctro-Farmıng; or the Appleoalion of Hlectrimty to 


LystitoTiox or AUTromosiLe Hwanrmmrs (Seotimh Oentre) (at 
Trohnical es ti Glasgow), at 7.90.—Dr. W. R. Ormandy: 
Production of 


RoraL lmerrrora or Barnsa Axcutrrors, at 8. 

Rora. Soormry or Ants, at &—W. F. Higgms: Thermometry (Cantor 
Lectures) (1). 

Maxpica. Sociurrr oF Lowpom, at 9.—Dr. B. F. Busaard > The Prmciples 
of Treatment in relation to Diseases of ths Nervous System (Lettsomien 


TUESDAY, Mizo 18. 


Rovat Irn Acapemy (£$ Dubin), ab 415. 

RoraL CoLLxam or Purstciams or Lompom, ab 5.—Dr. B. Hart: The 
Development of P: pathology and its Place In Medicino (Gonl- 
stoman Lectures) 

Rovau lewrrrurion or Gumat Barran, at 5.15.—Prof. O. H. Desch : 
The Growth of Orystal« (1) 

Bova. StavisrioaL Sooirrr {at Royal Society of ‘Arts, ab 4.18,—Major 


P. Granville : The Growth of Mortality dus to Motor Yeh 
in Hogland and ales, 1904-28. 

Miwmearoawa. Socsty (at Geological J ab B.80—A H Haih- 
mond: Molsoular Volume Relekons Nia Group.—H. D. 
Mountain: (a) Bmiihsonits from ths Bhodena Broken Hill Mines, 
Œ) Tha Identity of the Cobija and Lampa Metromo Stones 

Gesritor: Bwcocass (North-Western Osntre) (at 


ION OF ELEOTRICAL 
Wngineers’ Olub, 17 Albert Bquare, Manchester), at T —L. O. Great: 
Developments in High Power Fuses, 

Roya. ProrocaaPar Somer (Bcentifie and Techneal Group) (annial 
Moet! at?.—W. B Ferguson. Standardisation or the Measnrementa 
of Proto Dennty.—T. Thorns Baker and W. A Balmain: The 

Oolocr-Senniaveners on ths Gradation of a Photographic 

Soormry or Camacal [wDUETEY (Brrmingham and ‘Midland Sectacn) 
eeapar Meeatang) (et Birmagpasn UL aise bah et 7.15—Profp AW R 

ang: € Oommuntestaons from the Department of the Bio-chemstry of 


Farmentaion 

Drerrrors or Mrrais (Bheffiski Local Bechon) (av Sheffield Untrermty), 
at 7.80 —G. B Brook: Aluminiam: Where and How it 1s made. 

Norxrs-East Coast Lawmtomiox or Ewoprmms ixD AAIPBUILDERS 
(Middlesbecaogh Rran mat A Cleveland Selentife and Techninal In- 
statuton, Middlesbeongh), at 7.50.—A. B. Mitchell: Heavy Timber 
Construction 1a Harbour and Dook Works. 

ROTAL AwrneorocogicaL Imerrrors, at &15 —Dr. G. Landtman : Bome 
Agnoultural Rites of the Kiwa Pa 


puans. 
Barmsa Dorrrors oF PuiLngoruiocaL Srupirs (as Royal Society of - 
Creation 


a = 16.—Prof. £. Alexander: Artistic and Cosmic 

is.) g 

Borat, Boat, or Naiona (Pathology Section) (Annual Meeting), 
at & 


WEDNESDAY, Miron 17. 


Orv Momms (hilanta; Meeting), at 6—J. G, 

Kimber’ The Producton of Gaseous Foal. 

Ixerrroriox oF BuuoraicaL Bwoprmans (heffield Snb-COsntre) (at 
Sheffield University), at 7.90.8. Mvershed: Permanent Magnets in 
Tb and Practice (Beoond Paper}. 

Rotar ROLOGTOAL Soarmry, at 7.80.—Prof. S. Chapman: Bome 
Recent Advances ım Atmospheric Phymos (G. J. ROEN T 


eck ke Jaeat.-Ool J. H. Borestan: Oo 


OBO Boulery roa Oosaravorive P ura Oowrson anD Raoni Pro- 
aram (at Haser H coer Ladbetber : Boal Inadequacy 
and the Size of the 

Dewrirorion oF &rxvoruRaL ze (Jointly withthe Beta faction 

of Ofvil Engineers o ab &—A. Knappen : 

tim: of bhe Palace o£ YI es and the Toanon. 
lustrrurs oF Oumirey (London Bee 

Society oF Giass TaonwoLooy (at task 
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THURSDAY, ane 18 


ete Re P Camna and J, Morrall : 
On ths Blectrostatde Poten Hoary and hombobedial Angle, : 
of Carbonate and Nitrate Serials the enta Type—Prof. A. 
Rankine: The Effeet of Temperature on the Visoomty of Air.— an 
Finch and L. Q, Cowen: Gaseous Ooo boston in Hlsoti1e 

Part L—O, N. Hinshelwood and W, K, Hutchison: A 
Unimolecular Reastion—the Thermal 


x The 
of Hi .—G B Goldsbrough : Tho Properes of Torksonal Vibrationa. 
LAT Hanon : The Theory of Ship Waras. 

Roran Oori. oP ETETA or Lor = &—Dr, B. Hart: The 
Developmen a ite Placo in Medians (Gonl- 
stouan Leotaras) (8 ) (8) ; 

Limaan Soouery, at &.—J. Le, 
ve’ parts Hada — POR R.T. Ganea 
e 1100 a.p in Faosimila. 

H.M.S. Resarck in o be Eeri 
Beme Fowl and Recent Lanraces, 
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The Coal-mining Industry in iea 
Britain. 


THs eagerly expected Report of the Coal saa 
sion, which was issued on March 11, constitutes 
a document of the bighest interest and 
(H.M.S.O.; xs. net).--The Commissioners evidently 
have been impressed by the gravity of the situation 
and the magnitude of the task entrusted to them, 
and have spared no pains in making a bomplete 
investigation of the questions involved. 
It may be said at once that, a mot Be 
from the exceptional qualifications of the’ |Commis- 
sioners, the report is-an eminently sound and sane 
one, and the best evidence of this lies in the that 
it has impartially dissatisfied all parties to the dispute. 


_It is too often forgotten that there are at least three 


parties concerned, namely, the miners, the mine- 
owners, and the general public: the first, two are 
articulate, not to say vociferous; the third is so 
inarticulate that its interest, vital though it.is, is too 
frequently overlooked. It is sincerely to be wished, 
though the hope is scarcely likely to be realised, that the 
public would bestir itself sufficiently to-read this report 
and would for once find a means of expressing its views. 

It is obviously impossible to discuss in detail so 
voluminous a report; only a few of the main recom- 
mendations can here be considered. Perhaps the 
recommendation which will impress most people is 
that coal royalties shall be en by the State by 
purchase from their present owners. There is no 
fault at all to find with the principle of State ownership 


tér portion 
of the minerals in the world are owned by the States 
within the territories of which they lie and aye granted 
to mine-workers in the form of concessions. The 
most striking exceptions to this general method are 
to be found in Great Britain and the Unitéd States, 
where the minerals are the property: of individuals 
or have been acquired by them. Incidentally it may 
be noted that these are the two countries}in which 
mining has made the most progress and in which the 
wages of miners are the highest ; this fact may be only 
a coincidence, or it may possibly be more deeply rooted 
than we are able to see at present in the] condition 
of private ownership of the mmerals. 
The Commissioners amply justify the position that 
royalties are a perfectly legal form of ownership, and 
that if the State desires to acquire them it| will have 
to pay for them. Their reasons are set qut in the 
historical account which they give of royalties, but 
they by no means present the case in ity entirety, 
because it is in fact much stronger than the report 
would lead the reader to believe; the opinion of the 
Commissioners that the State should now repair the 
error which it made when it parted with these royalties 
would lead the reader to infer that the State had at 
one time-possessed these coal royalties. Such, however, 
is far from being the case: the State, or rather the 
Crown, in the past repeatedly claimed the jownership 
of metalliferous minerals, but never at any time set 
up the slightest claim to an ownership of cdals. 
Ownership of land and all that pertairis to land 
in England dates from the Norman Conquest, and it 
is significant that the Doomsday Book, Ithough it 
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mentions other mines, never once mentions a coal mine, 
so that it may fairly be inferred that at the date of 
the Contyuest no coal mines existed in England. The 
earhest document concerning coal mines of which 
we have any knowledge is a Scotch deed dated 1202, in 
which the superior granted a lease of certain collieries 
in Newbattle, and even at this period the absolute 
right of the land-owner to dispose freely of his coal 
appears to have been unquestioned, and has remained 
so until the present day. As stated by the Commis- 
sioners, the Great Case of Mines settled the rights of 
the land-owner to mines within his land, as has been. 
very clearly set forth by Sir John Pettus in his Fod:ne 
Regales, published in 1670. Apparently the first 
mention of coal mines in legislation appears to have 
been in the well-known Statute of Elizabeth in 1601, 
which instituted the Poor Rate and empowered the 
overseers of the poor to levy such rate upon any 
occupier of lands, houses, coal mines, etc. It 1s highly 
significant that this Act excludes other mines from 
the operation of the Poor Rate, and assimilates coal 
mines to houses and other appurtenances of the land. 
In England, therefore, the State never parted with 
the ownership of coal mines, for the simple reason that 
it never owned them, and it is obvious that if it now 
wishes to acquire them, it can only do so by purchase. 
The Commussioners suggest that a purchase price of 
100,000,000. would be a fair equivalent; this price 
is only sufficient if royalty owners consent to accept 
a lower income than they are at present receiving on 
condition that it shall be in a more secure form, and 
the suggestion is not an unreasonable one. 

Whilst the principle of State acquisition of royalties 
is clear enough, its execution bristles with difficulties, 
not a few of which the Commissioners, to do them 
justice, have foreseen and have endeavoured in part 
to meet. The principle which they propose, namely, 
that coal, the existence of which is not to-day proved, 
shall belong to the State, is a perfectly defensible one, 
though curiously enough they have missed the main 
argument in its favour. It 1s certain that such coal 
can only be discovered as the result of the exact 
knowledge of the golpia structure of the country, 
which has been obtained by the labours of a public 
department, namely, the Geological Survey, to the 
maintenance of which every taxpayer has contributed. 
It is difficult to see why a Kentish farmer who has 
bought land purely for agricultural p should 
claim the ownership of the coal which happens 
to lie under that land, when he has contnbuted to 
the discovery of that coal nothing more than has an 
equally taxed n in any other of the country. 

The Commissioners have evidently realised, as 
every one who knows the industry must realise, that, 
if it is to survive, the cost of production must come 

-down, and as two-thirds of this consists of wages, 
it is obviously here that the test economies are 
possible ; of the alternatives, either of lowering wages 
or of increasing the hours of labour for the same 
wage, the Commissioners pronounce in favour of the 
former. It does seem, however, that they have not 
looked at the question of length of the working day 
from the proper point of view. Their main argument 
against increasing the len of the working day is 
that if it were so increased in Great Britain as to be 
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brought up to the level of our principal competitors, 
these would immediately increase the length of their 
working day. Obviously the same argument might 
apply to a lowering of wages, but there is not a particle 
of evidence that anything of the kind would happen 
Surely the proper way to approach the question of 
the length of a working day is to determine whether an 
increase of hours would unduly overtax the workers. 
Those who remember that, not so many years ago, the 
length of the working day was something like 50 per 
cent. more than it is to-day, and that men engaged in 
the even more arduous work of metal mining to-day 
work longer hours than coal miners, would unhesitat- 
ingly declare that the length of the coal miners’ working 
day could be lengthened without inflicting the slightest 
hardship upon them. There is another alternative which 
never seems to have been placed before the Commis- 
sioners; even if it be suggested that a man who is 
hand-hewing in hard steam coal for six and a half hours 
has done as much physical work aa can fairly be ex- 
pected of him, the same cannot be said of the man 
whose work is running a coal-cutter, and it would 
appear to be a wise policy to have recommended that 
the hours of the men working in machine-cut faces 
should be lengthened. No doubt such a recommenda- 
tion would present certain difficulties in practice, 
especially in mines where some districts are hand-cut 
and others machine-cut, but these difficulties would not 
appear to be insuperable. The recommendation would 
have the advantage of more nearly equalising the 
demands made upon the men, and it would encourage 
the more extensive use of machinery underground, be- 
cause it would thus enable owners who put in machinery 
tg a better retum on the capital thus invested. 

t is rather surprising to find that in the chapter on 
profits, as indeed throughout the report, the wasting 
nature of the industry is nowhere recognised, and the 
fact is missed that it Is necessary to make provision for 
the capital sunk in a colliery which must be replaced 
out of revenue before anything like a profit can be 
earned. The Commissioners estimate that to purchase 
the collieries of Great Britain would cost 350,000,000. ; 
as the annual output of the country may be averaged 
at 250,000,000 tons, this amounts to a capitalisation of 
28s. per ton per annum. [If it is assumed, as the Com- 
missioners appear to suggest, that the average life of a 
colliery may bvexpectet to be about forty years, ıt is 
not difficult to calculate what sinking fund would be 
required to replace the above capital. Assuming the 
interest on gilt-edged securities to be 44 per cent., and 
that income-tax remains as at present 4s. in the /., the 
annual amount to replace the capital outlay would be 
as nearly as possible 4d. per ton, thus reducing the real 
profit from the figure of 1s. given by the Commissioners 
to 8d. Furthermore, the Treasury most unjustifiably 
charges income-tax on the aforesaid 4d., although, as 
just pointed out, it is not profit at all but merely a 
replacement of capital, so that the nominal profit of rs. 
is thus cut down to 7d. Incidentally it may be sug- 

ted that if the Treasury were to refrain from collect- 
ing income-tax, which is strictly speaking a tax on 
profits, from that portion of the income of colliery 
owners which serves only to replace the capital sunk in 
the collieries, the nucleus of a fund could be formed which 
might help to tide the industry over difficult times. 
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Probably the most difficult point which the report 
discusses is the problem of what the industry is to do 
in May next. The Commissioners are quite clear on 
the point that the subsidy must not be renewed in any 
form whatever, and the figures which they present make 
their reason abundantly clear. It is shown that the 
subsidy bas been employed to pay hewers at the high 
rate of 76s. per week on the average, or as much as gos. 
per week in some districts, whilst it has enabled certain 
collieries to make quite handsome’ profits. It is clear 
ial that neither wages on so high a scale as this 
nor dividends to sHareholders in collieries ought ever 

to be paid out of the pockets of taxpayers. It is, 
however, very diffidult indeed to see how the industry 
is going to tide over the next few months without assist- 
ance of some kind, because the returns from the industry 
„itself are not sufficient to pay what may be considered 
a reasonable wage to the lower paid men. The Com- 
missioners, like all intelligent: men, realise that the only 
wages which any industry can pey in the long run are 
- the proceeds of the industry itself, although the Com- 
missioners have not always expressed this clearly ; for 
example, in di the policy of the subsidy, they 
speak of a gap “ between the amounts that employers 
are willing to pay and the amounts that the workers 
are willing to accept ” ; it is not a question of what the 
employers are willing to pay but what they are able to 
pay ; it cannot be too often repeated that the employers 
do not find the money wherewith to pay wages, they 
are merely the medium through which the money 
realised by the industry is handed over to the workers. 

The Commissioners realise fully that if the various 
recommendations which they make are carried out, and 
if they have, as they well may have, the desired effect 
of re-establishing the industry, this will be a matter of 
time, and they do not indicate how the industry is to 
exist meanwhile. It is possible that some means might 
be found of tiding over the period of struggle which 
les before the industry by an advance from the State, 
say on the joint guarantee of repayment by the Miners’ 
Federation and the Mining Association, such advances 
to be used solely for keeping the wages of the lower 
paid men above subsistence level and not to pay high 
yi to the higher paid men or dividends to the 

ery Owners. 

In any case, and whatever is done, all ed in the 
coal industry must make up their minds to their 
share of the hardships which will have to be faced. As 
the Commissioners point out, the War has to be paid 
for, and they show “ how impossible it is to insist that 
real wages shall in no case be below those ruling before 
the War.” Men in the sheltered industries have been 
able, to secure this unfair advantage, and have thus 
thrown an additional burden on those engaged in the 
competitive industries, and there seems no alternative 
but for the latter to shoulder it. Whilst in the words 
of the Commissioners in discussing the coal industry 
“ the only generalisation about it that is safe is that no 
generalisation is possible,” this much is certain : neither 
the Commissioners nor any one else can find any royal 
road by which the industry can be brought to the desired 
conditign of prosperity, and the only avenue by which 
that goal may be reached for all engaged in the industry, 
whoever they may be, is hard work and privation. 

H. Louis. 
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Egyptian Archzology. 


(1) The Mummy :. a Handbook of Egyptian Funerary 
Archeology. By Sir E. A. Wallis Budge. Second 
edition, revised and greatly enlarged. Pp. xxiv+ 
513+39 plates. (Cambridge: At the University 
Press, 1925.) 455. net. 

(2) Egyptian Religion and Ethics. By F. W. Read. 
Pp. viiit+152+6 plates. (London: Watts and Co., 
1925.) 4s. 6d. net. 


(1) HILE Egypt has been fortunate in having 

a preservative climate and an industrious 
and artistic people who portrayed all its life, it has 
suffered by the rise of the Nile bed burying its early 
habitations under the ground. The prominence thus 
given to the tombs on the desert, as our main source 
of information, and the popularity of mummies, has 
led to a false idea of the importance of the funeral 
rites. This is further enforced when an encyclopædia 
of Egyptian usages, like the first volume under notice, 
is called “ The Mummy,” though that subject does not 
occupy a twentieth of its bulk. The greater part of 
the volume deals with the more interesting subjects of 
the history and language and the objects of utility; 
thus the living rather than the dead Egyptian is the 
object of this work. 

A brief running account of the history of the king- 
dom occupies sixty pages on well-known lines, scarcely 
touching the long prehistoric ages. The list of prin- 
cipal kings’ names in hieroglyphics further fills forty 
pages. A like space is given to a full recital of the 
stages in the decipherment of the method of writing, 
showing how far the different scholars carried it be- 
tween Akerblad in 1802 and Hincks in 1848; this is 
illustrated by the finest photograph yet taken of the 
Rosetta stone. The principal hieroglyphs are listed in 
twenty-five pages, and rather more is given to a list 
of amulets and figures of gods, with some account of 
each. The description of usual tombs and their acces- 
sories fills the last hundred pages. Thus the stock 
subjects are pretty fully dealt with, in the form re- 
quired by a general reader for reference, without 
entering on the detail needed by a student. A work 
of this scope is much needed, and no other single volume 
fills its place. 

The great length and continuity of civilisation in 
Egypt renders it, perhaps, the most important country 
for studying the nature of man. It was in continual 
change, its fashions fluctuating around a norm which 
varied but slowly ; yet it was often invaded’ by fresh 

peoples, who in mind and body always became assimi- 
lated to its culture, until the last two thousand years. 
This aspect is scarcely touched on in “ The Mummy ” ; 
the distinctive changes in the history of the mirror, 
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the head-rest, canopic jars, kohl pots, or beads, which 
serve as landmarks in archeology, are not noticed. 
The head-rest is said to support the neck, whereas’ it 
fitted close above the ear. Soap is said not to have 
been known early ; but a cake of suad is figured along 
with a wash-basin in the IVth dynasty ; the meaning 
of the name is ‘causing to be clean,’ and it may well 
be the origin of our soap. The red lip-salve is said not 
tp have been found, but the little balls of soft pale 
rouge are known in the XIIth dynasty. The scarab 
beetle is said to be of one kind (p. 271), or of two kinds 
(p. 278), but five or six different genera are already 
known. The method of cire perdue casting is ignored. 
Thus a great opportunity has been lost of supplementing 
the knowledge of forty years ago which is here laid 
out, and the celebrated discoveries and the books of 
the last few years are not included. Some twenty slips 
in matters of fact also need correction. 

The author expressly disclaims touching the subjects 
of art and architecture, and considers that they do not 


belong to the “ professional Egyptologist . . . busy 


with his texts.” To the Egyptian nature their art was, 
perhaps, more than their language as a national ex- 
pression; they had a far higher and more complete 
mastery of form than of writing. To deal with 
Akhenaten—as here—without a word about his new 
naturalistic work, and its reflex on his ethics, is to miss 
the most pervading influence of that astonishing period. 
The sudden movement of thought was as if the Pre- 
Raphaelites had become the rulers of England with 
Comte to dictate the religion. The literature of the 
time could not express half of what the change would 
mean, We need to get away from the idea that words 
are needful to express thought; they are ambiguous, 
inadequate in scope, inexact in connexion. A good 
cartoon expresses more than a page of writing; it 
makes us think in things, and not in words. To write 
about a people it is needful to think as they did, to 
become one of themselves ; in this Maspero succeeded 
better than any other writer. 

(2) The smaller work by Mr. Read is a more detailed 
account of one section, the views on religion and ethics, 
and it claims to “ depart widely from the views of recog- 
nised authorities.” There does not seem to be any- 
thing fresh, however, in this account of the. gods and 
the religious texts, and the work forms a convenient 
and readable introduction to the subject. The in- 
cessant formula which begins offering tablets, “An 
offering which the king gives,” is discussed, without 
noting its social explanation. In primitive societies 
the chief is supported by food-rents from the estates, 
which he visits in turn. It would, then, be a gift from 
the king if he allowed this surplus to be devoted to the 
service of the dead. A further reason for keeping the 
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formula would be that misappropriation of the offerings 
would be an offence against royalty. The list of sins 
is said not to have any principle to be traced in the 
order of it; but it has been shown to be grouped in 
fives of a similar nature, and this construction was 
probably to help memory by learning them on the 
fingers, like the ten commandments. Mr. Read has a 
considerable regard throughout for historical develop- 
ment, and treats the changes that are seen in the 
beliefs with the insight of modern writers, recognising 
that the Egyptians—like most other people—did not 
apply logic to the inconsistencies of different faiths. . 
FLINDERS PETRIE. 





Agricultural England and Wales. 


An Agricultural Atlas of England and Wales. Made 
on behalf of the Agriculiural Economics Research 
Institute, University of Oxford. By J. Pryse Howell. 
(Published by Direction of the Ministry of Agriculture 
and Fisheries.) Pp. iv+26 maps. (London: H.M. 
Stationery Office ; Southampton: Ordnance Survey 
Office, n.d.) ros. net. 


HIS atlas presents for England and Wales the 
agricultural statistics published in 1921 for Wales 
only. It follows the same plan as the earlier publi- 
cation, except that a separate base map of the market- 
towns replaces the one on tracing-paper in the atlas 
of Wales. The new work has thus both the merits and 
defects of its predecessor, some of the defects being 
increased by the greater delay in publication. 

The parish returns of agricultural statistics for June 
1918, plotted in the first instance on maps of the scale 
I: 250,000, have been graphically represented by a 
quantitative ‘dot’ method on a scale of 1 : 1,500,000. 
The effect is to show at a glance the distribution of 
mountain and heath-land, permanent grass, and arable 
land, and also the principal crops and live-stock. The 
greatest value of the atlas lies in this statistical con- 
firmation of general and regional impressions based 
hitherto only upon experience. Details of soil, relief, 
climate, and weather, so essential to the individual 
farmer, obviously cannot be shown, but a generalised 
soil map might have been prepared in place of, or in 
addition to, that showing solid geology. Much of 
northern and eastern England has surface soils of 
glacial and post-glacial origin, and in the chalk country 
much variety exists due to greater or less admixture of 
gravel or clay and flints. 

It is unfortunate, too, that a winter census of live- 
stock could not be shown. In spring and autumn 
extensive movements of cattle take place. Not only 
is there the movement between mountain pastures 
and the valleys, but there is also the transference of 
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stock in autumn to arable lands for fattening: The 
Midlands and the west supply beef cattle from June to 
December, the east from January toMay. The summer 
census shows Norfolk as one of the counties with the least 
number of horned cattle and Leicester ag one with the 
greatest. A winter census map would show a reversal 
of these positions. For general purposes, the greatest 
defects arise from the abnormal character of agricultyre 
in 1918 and the changes which have taken place since. 
That year saw the maximum war effort in food produc- 
tion, and since then there has been a substantial decline 
both in the acreage of arable land and in certain crops. 
The general abnormality of 1918 may be seen by the 
following table : 
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in that vitally important branch of teaching which has 
for its province the practical laboratory. There is a 
certain stimulus in lecturing which makes| ft a not 
altogether unwelcome interlude in the day’s work; but 
the demonstrator, who must wrestle year i and: year 
out with errors which remain always the e while 
students come and go, has no > such aid to cheer him in 
his task. When, however, as sometimes happens, a 
teacher arises with the faith and insight to find in this 
too often routine work a suitable outlet for his energy 
and ingenuity, the results for science are apt to be 
noteworthy. For, after all, it is in the; practical 
laboratory that the experimental scientist is made or 
marred. There are many old Cambridge men, teaching 
or practising physics in various 











Three of the principal counties in wheat and milk 





parts of the world, who have 
passed through Dr. G. F. C. 
Searle’s hands, either as students 
of the art of experimenting, or as 
raw beginners in the still more 
difficult art of teaching practical 
physics to others, who feel to- 
wards him a debt of gratitude the sense] of which 
deepens as the years roll on. 

For these no review is necessary. 
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The mere announcement that 
Searle’s “ Experimental Optics ” 
is out at last will be sufficient to 
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* Exctnding heifers in calf. 


The cultivation of sugar-beet may be said to have 
begun in 1920, and is therefore unnoticed in this atlas, 
though the acreage has reached nearly 55,000 with a 
possibility of doubling in 1926. 

Nevertheless, with all these limitations, the atlas 
has great value. It is a permanent record of agriculture 
as it was in 1978 at the close of the War, and although 
in an absolute quantitative sense the maps may already 
be out-of-date, the relative distribution of farm lands, 
of crops and of live-stock—which is the real value of 
the atlas—probably still holds true. 


Experimental Optics. 
Experimental Optics: a Manual for the Laboratory. 
By Dr. G. F. C. Searle. (Cambridge Physical Series.) 
Pp. xvi + 357. (Cambridge: At the University 
Press, 1925.) 6s. net. ~ 
T is not often that an original investigator lays aside 
research work in which he has already established 
a reputation, and bends the whole of his energy and 
ability to the art of training others in the spirit and 
practice of his science. It is, perhaps, particularly rare 
“NO. 2942, VOL. I17] 





send them post-haste tq the book- 
seller. They have been waiting 
for it for a time exactly equal to 
that which has elapsed‘ since they 
left ‘the class.’. They will wish to renew old memories 
of the time when, having worked conscientiously 
through six methods of measuring the focal length of a 
thick lens, they were confronted with the demand that 
the same processes should be repeated on the telescopic 
system, or the ‘ model eye *; to fill up gaps left by the 
carelessness of youth in now highly on practical 
note books ; and to see what new iments have 
been added to the course since their time. : For “ Ex- 
perimental Optics ” is not a book written in a hurry to 
meet some sudden demand. It is the work, 'we will not 
say of a lifetime (for we cannot possibly; spare Dr. 
Searle until he has completed this series of| laboratory 
manuals with an “ Experimental Heat,” and a much- 
needed “ Experimental Electricity and Magnetism Ys 
but certainly the work of many years, and: ‘the experi- 
ments it describes have been tried out on many genera- 
tions of students. They are not ingenious | estions 
which the author thinks might possibly work. They 
have been tested and tried, under by no means easy 
conditions, and have gradually npened to their present 
perfection. It is this which gives to these manuals by 
MI 
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Dr. Searle, of which “ Experimental Optics” is the 
latest, their unique value. 

It must be confessed that this fact adds somewhat to 
the difficulties of the present reviewer. It is hard to 
be correctly calm and critically cool towards a book 
with some parts of which, in their manuscript form, 
one has that intense familiarity which comes from 
actual use in teaching in times past. Its qualities 
good or bad, are known with an intimacy which is 
unbecoming to a reviewer. It says something for the 
quality of the book that, on re-reading these familiar 
portions after some long interval, its merits seem even 
greater than we had remembered, and its defects so 
few as scarcely to call for comment. 

Dr. Searle’s method of treating his subject is now 
well known from his previous books, and “ Experi- 
mental Optics” does not differ in plan from its pre- 
decessors. It is written around the experiments, some 
seventy in number, which make up the course m 
practical optics in Dr. Searle’s class at the Cavendish 
Laboratory. Many of these experiments are highly 
original, and they are described with such care and 
precision that the reader should have no difficulty in 
following them out, even in their minuter details. The 
apparatus is usually of the simplest, such as, for the 
most part, can easily be constructed in a very modestly 
equipped workshop (a consideration by no means to be 
despised in these days when prices are high and funds 
are meagre), and adequate instructions are given for 
its construction. The accuracy of measurement ob- 
tainable is, however, high, as is shown by the practical 
examples appended to each experiment, which are 
usually a record of the work of some student! in the 
' class. Dr. Searle’s ingenuity and experimental skill 
is nowhere shown more clearly than in the way in 
which, by ingenious devices and skilful arrangement, 
he makes it possible even for the ordinary student to 
obtain results with this simple apparatus which would 
not be discreditable in a laboratory equipped with the 
most elaborate and expensive optical devices. No 
experiment is left until the utmost accuracy of which 
it is capable has been extracted from it. Experimental 
optics is not one of the most popular branches of physics 
at the moment, but there is no part of the subject 
which is better calculated to instil that meticulous 
care and precision in measurement which is now, as 
always, the basis of physics. A student who works 
conscientiously through the course described in this 
book will have learned something greater than practical 
optics : be will have learned how physical experiments 
ought to be carried out. 

The book, however, is more than a practical manual. 
The theory involved in each experiment is very ade- 
quately dealt with either in an introductory paragraph 
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or in a separate chapter. We have thus an excellent 
treatise on geometrical optics, written, moreover, in 
a style which brings it within the range of students 
whose mathematical equipment is not of the strongest. 
These theoretical sections are, in fact, exceptionally 
well done. Personally we feel some regret that Dr. 
Searle should have followed the “lens manufacturers, 
opticians, and oculists ” in assigning a positive focal 
length to a thin converging lens, instead of following 
the practice most commonly adopted‘in mathematical 
and physical text-books of assigning a negative value 
‘to this quantity. Nearly all students will have learned 
the latter convention before commencing to read Dr. 
Searle’s manual, and though the introduction of a new 
convention may provide useful food for thought to a 
good student, weaker students are almost sure to find 
it disconcerting, and a httle confusing. 

In scope the book covers adequately, or even more 
than adequately, all that a student of physics (as 
distinct from the technician) will require in geometrical 
optics. In comparison, the section on physical optics, 
which occupies less than one-quarter of the whole, seems 
rather scanty. To devise simple apparatus which will 
permit of even approximately accurate measurements 
in interference and diffraction is by no means easy, and 
we are grateful to Dr. Searle for showing us how, in one 
or two cases, it can be-done. We hope he will find it 
possible to give us more on this branch of the subject, 
as these two concluding chapters are as interesting 
and illuminating as anything in the book. : 

We have here, then, a text-book on optics, accurate, - 
practical, and original, which every teacher will wish to 
have, and which, we predict, will find a place in every 
physics laboratory. Unfortunately, it seems impossible 
nowadays to publish scientific books at a price which 
the average student can afford to pay, but we are sure 
that no student who can contrive to add this volume 
to his library will have cause to regret his purchase. 

J. A. CROWTHER. 





Quantitative Biology. 

Physical Chemistry in Biology and Medicine. By Prof. 
J. F. McClendon and Prof. Grace Medes. Pp. 425. 
(Philadelphia and London: W. B. Saunders Co., 
1925.) ars. net. 

N the heyday of evolutionary biology, Francis 
Galton remarked “that until the data of any 
branch of human enquiry have been submitted to 
measurement, it cannot be said to have acquired the 
dignity ofa science.” It is strange to think that after 
thirty years the truth and the falsity of this remark 
are apparent to all except-that branch of the 
biological public to which it was most particularly 
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addressed. To suggest to a physiologist or to a bio- 
chemist that an adequate treatment of his subject is 
possible without a knowledge of physical chemistry, 
is as ludicrous as to suggest to a student of heredity 
that a solution of all his difficulties is to be found in the 
pages of Biometrika. Until recently, however, those 
sciences most closely associated with Galton and with 
the idea of evolution have shown little tendency to 
evolve new methods, and little tendency to acquire 

e ‘dignity’ which Galton hoped would grace their 
later years. 

The advance of zoology, for example, has been due 
to the theory of evolution and to the description of 
animals at all stages of their life-history, and when 
we view this imposing contribution to human know- 
ledge, we may perhaps regard the acquisition of further 
complexity with doubtful pleasure. Yet whether we 
like it or not, Galton’s remark was made to all biologists, 
and it is for them to refute or affirm. So long as we 
are content to describe the structure of an organism 
and draw therefrom a mental conception of its evolu- 
tion, the realm of zoology will be a peaceful haven for 
all who enter. But if we wish to regard an animal as a 
real and dynamic system, and if we wish to apply some 
logical test to our conclusions as to how it lives and 
how it evolved, then we must use those methods which 
are available for the study of changing systems, whether 
these be alive or dead. 

The study of life is the study of change, and we can 
either speculate or we can proceed by logical methods 
placed in our hands by other sciences. One ventures 
to think that the pathetic striving of the young 
zoologist for an accurate measurement of his data is a 
natural reaction from the speculative hypotheses of 
the past. His problems are not new, but it is by new 
methods that he seeks to answer old questions. Like 
all other fledglings, he has difficulties and disappoint- 
ments. He grasps the delicate instruments of physical 
chemistry and finds they may break in his hands. He 
uses a mathematical notation, and only slowly does he 
learn its value and its limitations. By far his greatest 
problem is to choose his weapons with discretion and 
to learn their use. If Prof. McClendon is to be believed, 
these weapons vary from a knowledge of the electron 
to a knowledge of higher mathematics. This is indeed 
‘a terrifying thought, and this book may well repulse 
even the most intrepid reader. With breathless speed 
the authors lead us across wide fields of learning. 
There is no time to acquire knowledge or to see the 
great and real difficulties ; there is only time to note 
the valuable lists of references which close each 
chapter. _ 

We do not think that this book will help those who— 
according to the preface—“ fail to receive early training 
which they later feel the need of.” Nor do we think 
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that it will greatly help the specialised research worker ; 
the material is too scanty and the treatment is too 
vague. The real value of this and similar books is 
that they throw out, once more, the challenge to 
biology to support its speculations by experiments and 
to acquire more quantitative ‘ dignity.’ - J.G. 





Our Bookshelf. 
Handbuch der Zoologie : eine Naturgeschichte ler Stämme 
des Tierreiches. Begrindet von Prof. 'Dr. Willy 

Kükenthal. Herausgegeben von Dr. Thilo Krum- 

bach. Erster Band: Protozoa, Porifera, Cœlen- 

terata, Mesozoa. Sechste Lieferung. Pp. 737-896. 

Siebente (Schluss-) Lieferung. Pp. 89741060 + xiv. 

12:40 gold marks. (Berlin und Leipzig: Walter 

de Gruyter und Co., 1925.) 9 gold marks, 

THE sixth part of this work o with an jaccount of 
the pennatulids which, as would be expected from the 
pen of the late Prof. Kükenthal, is a thoroughly sound 
piece of work. One of the few points w m permits 
of criticism is the statement that observations on 
Tegeneration are wanting ; the work of Torrey and of 
E. B. Wilson on regeneration in young Bendias ‘wes 

evidently overlooked. The chapter on (Gctocorallig 
(anemones, corals, etc.) is by Prof. F. Pax and gives a 
goed account of the structure, biology, and cl cation. 

e description of the nervous mechanism is, however, 
disappointing ; it is too general, does not, get down 
sufficiently to facts of detail, and there are no illustra- 
tions of the nerve elements. i 

The seventh part is devoted to acco 
Ctenophora and the Mesozoa. The editor, 
Krom , has undertaken the pre paratjon of the 
chapter of go pages on the Ctenophora and has produced 
an admirable account of the structure, biology, geo- 
graphical distribution, and classification of this class. 
The di illustrating the structure, th¢ variations 
in form of different genera, the origin of the creeping 
habit (e.g. in Ctenoplana), and the more detailed 
figures, many drawn from recent memoirs} afford ex- 
cellent support to the text, but a better figure illustrat- 
ing the details of cleavage and early development 
should have been given. The numerous Views which 
have been put forward by different authors on the 
affinities of the Ctenophora are aape e set forth, 
even the relationships with sponges ; a criti discussion 
and summary of the matter would have been helpful. 

Prof. M. Hartmann describes the Mesozoa (17 pp.) 
and adds a short account of the imperf ctly known 
genera Neresheimia and Salinella. In his, account of 
the Mesozoa he has omitted to refer to the important 
contributions of Caullery and Lavallée (1912) and of 
Lameere (1916, 1917, 1919) which add new facts, and 
offer new interpretations, that should haye received 
notice in a work of this kind. 

The seventh part, completing the first volume of the 
work, contains a full index thereto and a short notice 
in remembrance of the late Prof. W. Kikentlfal. The 
volume has, in our, opinion, improved in; quality, in 





nts of the 
Prof. T. 


both text and illustrations, in its later , and if the 
rest of the work can be maintained at the high standard 
attained in most of the recent chapters, it certainly 


be an admirable text-book of descriptive poology for 
teachers and advanced students. 
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Hephastus : or, The Soul of the Machine. By E. E. 
Fournier d’Albe. (To-day and To-morrow Series.) 
Pp. 90: (London: Kegan Paul and Co, Ltd.; New 
York: E. P. Dutton and Co., 1925.) 2s. 6d. net. 

Tue publishers make claim for the “ To-day and To- 
morrow Series ” that it has revived the pamphlet as 
a form of literature. Now a pamphlet, one supposes, 
should be brief, provocative, and readable. If the 
author is a little angry, all the better; Milton was 
angry when he wrote the “ Areopagitica”” and his 
treatises on divorce. If the author has several very 
obvious blind spots, all the better ; some one else will 
immediately write another pamphlet to point them out 
to him ; and so the joyous game of pamphleteering will 
grow like a snowball. 

Dr. Fournier d’Albe 1s'brief, provocative, and read- 
able, but not angry ; he is lyrical. His pamphlet is a 
pean in praise of the machine, daughter of Hephsestus 
and Fire, liberator of mankind. “The victories of 
Hephestus are victories of mind over matter. The 
mechamcal age, which to some appears as the very nega- 
tion of the soul, is, on the contrary, the age of supreme 

chical achievement” (p. 50). “ Fire has made all 

(p. 57). .“‘ The whole. earth must be 

Vulcanized ” (p. 80). So the European. We may now 

confidently await the pamphleteer, with sympathies 

more Asiatic than European, with mind given pause by 
the s tions of, say, Spengler, who will point out to 

Dr. Fournier d’Albe that nine-tenths of mankind are 

still, always have been, and probably always will be, 

supremely indifferent to, and slightly contemptuous of, 
any but the most rudimentary form of machine. 

Modern Euro civilisation is built on machinery ; 

other civilisations have had other foundations. 

J. Y. T. G. 


An Introdudion to Organic Chemistry. By Prof. 
Alexander Lowy and Dr. Benjamin Harrow. Pp. 
ix+389. (New York: J: Wiley and Sons, Inc. ; 
London: Chapman and Hall, Ltd., 1924.) 15s. net. 

` Bora the teacher and student of organic chemistry 
must at times seem overwhelmed by the enormous 
and ever-growing mass of material that now constitutes 
this branch -of the science; but, fortunately for both, 
the subject is well systematised and lends itself well 
to a broad, general treatment. The work under review 
can be recommended from this point of view: the 
outline presented is broad and clear, structural formule 
are numerous and well set out, especial prominence is 
given to applications in the industrial arts, biochemistry, 
and pharmacy, and the parts dealing with nomenclature 
and the meanings of technical terms are very useful. 
Although the method of presentation is, in general, 
not sufficiently didactic for use in secondary schools, 
and is inclined to be too dogmatic, fact and hypothesis 
‘being inadequately differentiated, the book serve 
as an excellent introduction for students when used as 
an auxiliary to.a good course of lectures-and experi- 
mental york. ‘The exclusion from the main body of 
the text of melting- and boiling-points, and similar 
physical details, the up-to-date character of the 
subject matter, and the insertion of some excellent 
folding charts relating mainly to industrial applications, 
all help to make the work thoroughly readable and to 
awaken the interest of the student. The literature 
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references given throughout the book, with the view 
of inciting collateral reading, add considerably to its 
value. a rz 


Dwellers of the Sea and Shore. By William Crowder. 
(Hutchinson’s Nature Library.) Pp. xv+300+44 
plates. (London: HutchinsonandCo.,n.d.) 7s. 6d. 

“ DWELLERS OF THE SEA AND SHORE ” is a true natural 

history book, and is written by a real naturalist who 

obviously delights in observing the living animals and 
plants in their haunts. Although it is published in 

England as one of “ Hutchinson’s Nature Library,” the 

reader will not find in it an account of the inhabitants 

of British shores and seas. The region described is on 
the American coast not many miles from New York 

Harbour, and although we have many seashore animals 

and plants in common, there are of course many differ- 

ences. This is perhaps really an advantage,-as we are 
iven an excellent picture of a foreign shore. The 
trations are good, especially the photographs of 

living animals taken in thé water, and the extremely . 

interesting pictures of the king crab. The chapters on 

the habits of the individual animals remind one of 

Fabre, those on the king crab, fiddler and hermit crabs, 

and the moon snail having a peculiar charm. We 
ther from the author the sad fact that Limulus, the 

‘ living fossil ” as he terms it, is in danger of extinction 

in-spite of its great abundance. ‘There is little to- 
criticise in the book, which is a genuine contribution to 
the biology of sea animals, but why should it be said 
that-brachiopods differ from bivalve molluscs in having 
both valves similar ? 


A Summary of Physical Chemistry. By Prof. K. 
Amdt. ‘Translated from the fourth German edition 
by W. H.-Patterson. Pp. v+ 92. (London: 
Methuen and Co., Ltd!, 1925.) 3s. 6d. net. 

Taz “Summary of Physical Chemistry” which Mr. 

Patterson has translated covers 86 pages, apart from 

the two indexes. It is just the sort of abstract that an 

able student would prepare in order to recall the essen- 
tial points of the lectures to which he had listened, and 
of the text-books which he had read. A ready-made 
summary of this kind provides a means of ‘ spoon- 
feeding ’ which is likely to be acceptable to many hard- 
pressed students, but in the opinion of the reviewer 
they would be well advised to make use of it only after 
compiling a summary of their own, and then mainly in 
order to check the completeness of the ‘ home-made’ 
product., If used in order to provide a supply of 

catch-words,’ as a substitute for detailed knowledge, 
its introduction would be definitely harmful. 


An Introduction to the Physics and Chemsstry of Colloids. 
By Emil Hatschek. (Text-books of Chemical 
Research and Engmeering.) Fifth edition. Pp. 
xiiit+183. (London: J. and A. Churchill, 1925.) 
7s. 6d. net. ý 

Tue first edition of Hatschek’s “ Introduction to the 

Physics and Chemistry of Colloids ” appeared in 1913. 

Since the fourth edition was entirely rewritten, the 

fifth edition mcludes only a few additional sections 

describing recent important advances; apart from 
these, the text is substantially that of the previous 


-edition. 
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the writers o 


operation has met with un 


under Dr. J. Schenk, T 
North Italy, under Dr. M. 


Germany. 


in Europe and in the more distant Bntish Dominions, 
Java, etc, are in touch with us. Agricultural coll 
are participating more and more as they realise 
practical value of phenology. f 
In order to develop closer co-operation and greater 
uniformity ın method, some suggest holding an inter- 
national congress and founding a periodical. We 
are further indebted to Prof. Paul Pelsener, of 
Brussels, who, at the International Conference of 
Biological Sciences held there last July, presented 
our a and obtained a resolution recommending 
their branches in their respective territories to i sa 
. phenological work analogous to that of the Royal 
etecrological Society. 

These results are gratifying, even if conditions are as 
et scarcely ripe for a special congress or periodical. 
ut with the help of Natures we should like to present 

-a definite scheme for observations, based on the 
valuable criticisms of the suggested lst of 43 plants 
iven in last Gomeianication. This we have condensed 
about 30, and associated with them a few observa- 
tions of birds and insects, all as tabulated below. 


SUGGESTED PHENOLOGICAL SCHEDULE FOR 


s INTERNATIONAL OBSERVATIONS. 
Plants. oo 
t Galanthus #vals* Snowdrop Ig 
2. Eranthis kvemaiss* . Winter Aconite 20 
3. Crocus aureus* Yellow Crocus 33 
- 4. Ulmus campestris Common Elm 44 
5. Corylus avellana 9 (Fe- Harel . 44 
male)* `o 
6. Ranunculus ficeria* Leeser Celandine 7 
Į Tussilago farfara* Coltsfoot . 5, 
. Prunus amygdalus Almond 85 
9. Anemone nemorosa" Wood Windflower 92 
10. Prunus spinosa* Blackthorn . . oa 
II. out Saige Stem-seeded Oak . TI5 
x12. Ribes m Red Currant . . II5 
13. Ausana officsmalts or Garlic Hedge Mustard 120 
$ Sisymbrium altaria” 
14. Pyrus malus Wild Crab-apple . 130 
I5. Yrgo vwgans Common (purple) Lilec 130 
16. ht tanum Horse Chestnut . - 133 
17. Prunus p Bird Cherry 135 
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$ ' Day of 
Pianis. Yoar. 
Letters to the Editor. 18. Gydoma vujar e | rs 
[The Editor does not kold himself responsible for 19 Cytisus laburnum burnum . te 138 
opinions expressed by kis correspondents. Neither arg rategus oxyaconiha* Hawthorn . ai 139 
can he undertake lo return, nor to correspond with zob in MORIN Southern Hawthorn. 145 
rejected manuscripts intended for | 2%. Chrysanthemum - Ox-eye Daisy 134 
this or any other part of NATURE No notice is | |) Ket, wie -Elder x65 
faken of anonymous communications.) 23. Rosa caminas Dog Rose (pink) 163 
` International Phenology 24. Symp pue races SnowbeTy:. 165 
ę mosus i 
Our appeal in Nature of October 25, 1924, and | 25. Robina pseudacacia White Acacia |. 190 
Apnl 25, 1925, for mternational phenological co- | 26. Lihum cendidum Madonna Lily i 195 
response. We 27. cues vaa Sweet ore ae ; e 
now know that, on the contment of Europe alone, | 2% Scabiosa sucess Devils- : 
apart from individual workers, networks of observing | 7% SPO eg who aa autami Crocug we 
stations have been established in the following | 3° i ae i 
countries :—Holland, under Dr. H. Bos; Belgium, 31. Helleborus mgert Christmas Rose . 350 
under the late Prof. Vanderlinden ; Norway, under Birds. i 
BENS e a a E A ee maar Gong ih in ter 
J ’ , 31. 
1, under Dr. W. i | B. Phylloscopus rujus (Chifichaff), heard . 95 
. Minio ; Russia in Europe, | C. Hirundo rustica (Swallow), arrives 109 
under Prot. P. Schmidt. Of these, we had previously | D. Cuculus canorus (Cuckoo), heard . , ©. a I4 
only been in touch with Holland, Belgium, and | E. Cypselus apus (Swift), arrives e aS e hiag 
: F. Musctcapa grisola (Spotted Flycatcher), ves. 135 
The total number of stations exceeds two thousand, | G. Last Hirnndo rustica (Swallow), leaves a . 283 
besides more than three hundred and fifty in the Bntish Insects. 
isles. Dr A. D. Hopkins carries on mmilar and more malli i 
organised work in the United States, and it is develop- |` 5 Pia A (Honey ZRA eens ane fe 
in western Canada. Numerous isolated observers | L. Preis rapa (Small White), flying in open| . III 





M. Anthocaris cardamines ( © H. fying m open 131 
N. Epwmephtls jamra (Meadow Brown), fyingin open 164 
_The dates are the a for the thirty years 1891 to 
1920 ın the British Isles. o plants marked *, and all the 
birds and insects, are on the British Schedule. 
t To be entered on the schedule for the following year 


The following, among other points, have governed 
the selection a R comparison of hsts from the 
‘above nine countries and our own. | 

(1) That each country may find amgng them at 
least ten to twenty plants which are axel y accessible. 
The birds and insects are well distribtted P ver Poo 

(2) That at least a few, as garden gro or wild, 


be found in all temperate regions. Tropical 
countries ıt seems most difficult to include. 
(3) That the whole phenological shall be 


covered. Where observers can- undertake the work, 


‘we commend further observations, 


jally with 
trees, on the date of leafing (trees look wien E A 
colouring (full tint), and leaf-fall (trees bare). 
who can are asked to do this at any rate for Aisculus 
(4) For Harane Ea it is advantageous to select 
such as bloom q , when once buds b to open. 
The stage at which flowering is recorded varies very 
awkwardly in different countries We suggest the 


selection of tree, bush, or herb, or better ,& group, 
situated m the ‘most normal available, 
neither exceptionally early nor late in maturing, and 


that on such plant or group the first flower to 

its stamens Bee ate) for Corylus ) be 

recorded tf- only if—-the other buds are abont to 

do the same. : . 
The observer's district should be as concentrated as 

possible. A five-mile radius should be ed as 

the limit, and elevation above sea-level differ as lttle 


as possible. . 

e same plaut or group should be d ed from 
year to year, or of herbs a selection from those under 
supilar conditions. 

Where they can, British observers are invited to 
include part or all of the extra plants, in a supple- 
mentary table. ' 


44 

We wish again to make ıt clear that there is at 
AEE no central body to collect and, above all, 

bulate results. This must be done by each country 
independently, after having circulated to their ob- 
servers such a list, sel from that subjoined, as 
best adapts itself to local conditions, including the 
same as part of, or as supplement to, their present 
schedule. All the lists sent us already include quite 
a large number. 

In the course, say, of ten years, we may well hope 


that these records will be collocated and uce, 
directly and by correlation, in ta for 
scientific analysis and also of value for agricultural 
and other practical applications 

Long before then we might have prelimi annual 
com on special events, and even pan- 


isophenal charts, such as Hoffmann and Ihne have 
given us for much of western Europe. 

As an inihal step, and by way of a practical eri- 
ment, we suggest the preparing by each network of 
stations four isophenal charts of their area for 1926, 
namely, one each for Prunus spinosa (102), for Hirundo 
rustica (109), Piers mee (111), and Cuculus canorus 
(114), sending a copy to our Committee, that each of 
the four may be combined to form one of Europe. 
The interest would he in investigating how far the 
relative dates in one part of the continent held from 
region to region. 

inally, we would appeal again to the other British 
Dominions, especially ın the sub-continent, asking 
them in their countnes also to collaborate so far as 
possible with the older countries in this work. 

J. EDMUND CLARE, 
à Sec. R.Met.S. Phenological Committee. , 
Royal EER Society, 
49 Cromwell Road, 

South Kensington, London, S.W.7. í 





Zoological Nomenclature. 


Tue Secretary of the International Commission on 
Zoological Nomenclature has the honour to announce 
the aa ecson en of Opinions 82 and go, rendered by 
the International Commission on Zoological Nomen- 
clature, 7 the Smithsonian Institution in Smiih- 
sonian iscallansous Collections, vol. 73, No. 3, 
pp. 1-40. The summaries read as follows : 

Opinion 82. Suspension of Rules for Musca Lin- 
nus, 1758a, type M.- domestica. By authority of 
the power conferred on the Commission by the ninth 
International Congress of Zoology to suspend the 
Règles as applied to any given case where in its 
judgment the strict application of the Règles will 
clearly result in ter confusion than uniformity, 
Article 30 is hereby suspended in the case of Musca 
Linneus, 1758, and Musca domestica Linneus, 1758, 


judice to other cases. 

Opinion 83. Acanthisa hopygia Vigors and 
Horsfield, 1827, versus A Pyrrhopyeva Gould, 
1848. The principle of the Rule of Homonyms is 
that ‘any properly published identical name of later 
date is “ born and cannot be brought to life.” 


Acanthizsa pyrr gia Vigors and Horsfield, 1827, 
invalidates A a ia Gould, 1848. 
Opinion 84. Trematode, e, and Acantho- 


cephala names placed ın the Official List of Generic 
Names. The foll names are hereby placed in 
the Official List of eric Names: Trematoda : 
Dicrocoelium, Fasciola, Gastrodiscus, Heterophyes. 
Cestoda: Davaiiea, Dipylidium, Echinococcus, 
Taenia. Acanthocephala: Gigantorhynchus. 
Opinion 85: Ninety-eight generic names in Crustacea 
laced in the Official List of Generic Names. The 
ollowing names are hereby placed in the Official List 
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of Generic Names: Crustacea: Acmaeopleura, 
Asthenognathus, Bathyplax, Camptandnum, Campto- 
plax, N anor aye Chasmagnathus, Chasmo- 
carcinus, oma, Cyrtograpsus, Dissodactylus, 
Durckhamia, Epixanthus, Euchirograpsus, Eucrate, 
Encratodes, Eucratopsis, Euryetisus, Euryplax, Eury- 
tum, Fabia, Galene, Geryon, Ghee psus, Glypto- 
plax, Gomeza, Goneplax, Halimede, Helice, Hephtho- 
ta, Hexapus, olometopus, Holothuriophilus, 
omalaspis, opodus, oo Liagore, Liby- 
stes, Liomera, Li esius, Litocheira, Lophopano- 
pee) pore Lybia, Melybia, Metasesarme, 
otopocarcinus, ope, Notonyx, Ocediplax, 
Ommatocarcinus, Opisthopus, Orphnoxanthus, o- 
lax, Paragalene, Parapanope, Parapleurophrycoides, 
Paraxanthus, Percnon, erigrapsus, Pilumnoides, 
Pilauninus, Pinnaxodes, Pinnixa, Pinnotherelia, Pinno- 
theres, Planes, Platychirograpsus, Platypilumnus, 
Platyxanthus, Polydectus, Prionoplax, udocar- 
cinus, Pseudopinnixa, Pesudorhouitila, Psopheticus, 
Ptychognathus, idognathus, Rhithropanopeus, 
Rhizopa, _Ruppellioides, Sarmatum, opidia, 
Scleroplax, Speocarcinus, Sphaeronus, Tetraxanthus, 
Tetrias, Thaumastoplax, Utica, Varuna, Xanthasia, 
Xanthodius, Xenophthalmodes, Xenophthalmus, Zo- 
simus, Zorymodes 
Opinion 86. Conulinus von Martens, 1895. The 
generic name Conulinus von Martens, 1895, takes as 
type Bulminus (Conulsnus) conulus Rv, and is not 
necessarily invalidated by Conulina Bronn. 
Opinion 87. The status of proof-sheets in nomen- 
clature. Printer’s proof-sheets do not constitute 
ublication, and therefore have no status under the 
ternational Rules of Zoological Nomenclature, es 
Opinion 88. Otarion dsffractum va. Cyphaspis bur-, 
meisterx. The name of a species 1s not disqualified 
merely because the author included im his conception 
bodily parts of more than one ies. The name of 
a'genus based on such a species is therefore available 
Otarion diffractum Zenker is valid. Otarion is to be 
preferred to nip a arin and C. burmetsters Barr. is a 
synonym of O. diffractum 


nion 89. Suspension of the rules in the case of 
Peet 1763, Commerson 1803, Gesellschaft Schau- 
latz 1775 to 1781, Catesby 1771, Browne 1789, 
almont de Bomare 1768 to 1775. Under suspension 
of the rules, in any case ater such mapau. ion may 
be considered necessary according to the interpreta- 
tion now or hereafter adopted by the Ce 
the following works or papers are declared eliminated | 
from consideration as their tic nameés , 
as of their wpa Gronow 1763, Com- 
marson 1803, é Schauplatz 1775 to 1781, 
Catesby 1771, Browne 1789, Valmont de Bomare 
1768 to 1775. er 
Opinion go. Report on sixteen generic names of 
mainmals for which suspension of rules was requested. 
None of the sixteen names receives a unanimous vote 
for suspension ; accordingly,-the Commission is not 
empowered to suspend the rules for these cases. Six 
names (namely: Cercopithecus, Gaxella,, Hippo- 
tragus, PrE Nycteris,- and Manatus) receive 
two-thirds majority or more for suspension, and are, 
therefore, to be referred for final decision to a special 
committee of three to be appointed by the president 
of the section on nomenclature of the next inter- 
national co Ten names (namely: Echidna, 
An pithecus, Coelogenys, Chiromys, Dasypus, 
Dicotyles, Galeopithecus, Hapale, Rhytina, and Simia) 
fail to receive a two-thirds majority vote for suspen- 
sion, and therefore the law PPRT is to be applied 
in these case C. W. STES (Secretary). 
International Commusmon on Zoological TE 
Nomenclature. 
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The Ieomeric Chromic Chloride Hexahydrates. 


Tue Werner formulation for the vegas chromic 
chloride hexahydrate, namely, (CrCl, CaN: 
has been criticised recently by Britton 
1925, 127, 2128), who offers the alternative view Ta 
the basic chromium complexes apparently present in 
green solutions are “‘ micellar” in structure and 
virtually constitute a colloidal electrolyte in which 
the cations are eae ges of chromium hydromde and 
at amounts of acid radical, a goro only being 
ionisable. This view accounts for the fact that green 
salts show greater resistance towards alkali than the 
analogons violet modifications. 

In an endeavour to confirm the Werner formulation 
for the three chromic chloride hexah tes, wo had 
commenced a series of viscosity d inations on 
aqueous solutions of thesa salts. Three such hydrates 
are known: 

Wemer Formule. 
Hora chromo chloride . Violet ) 
i 
onach penta-aqno chrom Bloe-green s 
Dark-groon (Cr, (8,0), C1H0. 


The violet hydrate 1s unstable in the solid state 
and passes slowly into the Seid oats, hydrate ; the 
latter, which is stable ın the soli passes into 
the violet form m soluhon. The intermediate Soden 
is unstable in the presence of moisture ; ıt changes to 
the dark-green form, and measurements on its solu- 
tions were not attempted. 3 

The comparative flow method of measurement was 
used, a viscosimeter of the type described by Martın 
(Bull. Soc. Chim. Belg., “1925, 34, 81) being found to 
give very consistent Our measurements are 
summarised in the following table, 4/44, represent- 
ing the ratio of the viscosity of the solution to that 
of water at the same temperature. 














= 


Temperature 23°. 
Dark-green Chloride. Violet Chloride. 


Mee 














Wt af Hydreted Salt 
per roo gm. of Water. wtz,0 per roo gm. of Water. 
X 
| 50°32 1:8095 62:20 
35°67 1:5397 33°64 
21°50 1:3333 20-61 
16°34 12462 17°58 
I2'9I T1984 16:27 
6:35 IIIII Ti2 
170635 8-4 
5 ‘75 

















re 
Was £ TONY proparel solito 


aw not wholly 
for duntons greater than 5 gm. per 100 gm of water 
with reserve. 
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The dark- solution es to violet with 
time ; it follows that, except for 
solutions have been freshly 
the dark-green chloride are too high. In| 
for equivalent salt concentrations, the vi ties of 
the violet chloride solutions are taac Higher than 
those of the corresponding green solutions. 

This is ın qualitative agreement with 
assigned to the two salts by Werner. 
the co-ordinated nucleus affords the greater 
tion tp the viscosity of the solution, and poe kaa 
expect solutions containing the larger nu¢leus to 
more viscous than those containing the smaller one. 
In other words, one would expect violet solutions to 
show a higher viscosity than the analogous ones ; 
experiment confirms this. On Britton’s view the 
exact ite should hold, since he considers the 
green solutions to be colloidal in nature. Endeavours 
are being made to apply the above ts quanti- 
tatively. | 

A paper has recently appeared by Birk and Biltz 
(Z. anorg. Chem., 1925, 150, 20) in wbich the molecular 
volumes in petroleum of the chromic chloride hexa- 
hydrates are recorded. The molecular volumes are 
found to increase with decreasing stability; 1.2., in the 
order dark-green, violet, and blue-green. Hthe’ molec- 





ular. volumes of the water in the three salfs are given 
as 14:7, Zoo and 15-7, respectively. umably, 
therefore, these are correct, the unstable 


blue-green aalt should give solutions even more viscous 
than solutions of the violet salt. 

An X-ray examination of the salts has: been e 
menced with the object, 1f possible, of arene eae 
relative positions of the water in the nucl 
water of crystallisation, and so forming an duma 
confirmation or negation of the applicability of 
Werner's ideas to these compounds. 

. R es 

“ K. T 

East London College, University of aon 

Mile End Road, London, E.T, 
February 4. | 





On Nocturnal Colour Change in the Pea-crab 
(Pinnotheres veteram). 


WHILE investigating the moulting s ges of pea- 
crabs, a nocturnal colour change—anal us to that 
described by Gamble and Keeble in Hippolyte (Quart. 


Journ. Micros. Sci , 1900; Phsl. Trans. Roy Soc., B, 
1903, 1905)—was observed by me in whati apparently 


Pinnotheres veterum. Last June I rece from the 
Marine Biological Association, Plymouth, lan ascidian 
(A mentula) which had been dredged off the Mew- 


stone, and m the branchial ered of which a 
pea-crab had been found attemptin a i pe By 
the time it reached me two crabs molt pebble 
and a berried female. These are probably 
P. veterum 

P. veterum is the pea-crab which inhabits the Pinna 
of the Mediterranean and is also found in the 1 
Pinna of the Salcombe Estuary in Devonshire. pr 


has been recorded as well from parts of Trish coast 
in Pinna and Modiola P. vsisrum, however, is mu 


less common than P. pisum, the pea-crab which is 
found oie So the mussel (Mytilus +5), as well 
as in other bivalve molluscs. 

It so happened that the paper lintng of the lid of 
the jar in which the ascidian and crabs travélled from 


Plymouth had become sodden and had fallen into the 
water in numerous small pieces. After the contents 
of the jar had been ached into a bowl hnd allowed 
to rest for a while, 1t was noticed that the crabs 
had hidden themselves beneath the paper. When 
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uncovered they proceeded to hide themselves again, 
*gidling under the ents, and throwing them on 
to their, backs with their legs. The female of 
considerable size (11 mm. in width) had more - 
culty in hiding 1 and made more use of its legs in 
placing pieces of paper on 1ts back. Occasionally it 
was seen holding there ents of paper, and once 
a tiny empty bivalve sh The last two or three 
pairs of legs were used in these tions, and not the 
chellpeds, as perhaps one might have expected. The 
dactyli of the legs of this crab are long and curved. 
When in hiding the antennules were withdrawn. 

* At night the crabe came out of hiding and were very 
active. The female appeared at dusk; the male 
some while, an hour or an hour and a half, later. The 
nights being very short in June, the crabs were only 
active for a few hours out of the twenty-four. The 
more Lang ened never showed itself until 10.30 P.M, 
and was hidden again soon after daybreak, about 
5 AM. Summer Time. i 

If at mght the crabs were brought into the hght 
they almost ummediately made efforts to hide them- 
selves. Their activity in the dark was accompanied 
in the male by loss of colour. In daylight or in a 
lighted room the dorsal surface of the male crab was 
a golden brown, shaded with dark brown, and more 
ri coloured anteriorly than posteriorly. This 
coloration was due to the presence of orange and 
dark brown chromatophores, which in, this candition 
were 80 expanded and their pigment so diffuse as to be 
almost invisible with a low power of the microscope. 
In the dark the male became pallid and transparent, 
the food in the-stomach and intestine showing black 
and the testes white. This loes of colour 1s due to the 
retraction of the pigment in the chromatophores in- 
duced by the onset of darkness. When the chromato- 
phoræ were quite contracted some faint yellow diffuse 
pigment was visible towards the centre of the carapace. 

e orange pigment gta to have a quicker 
rate of flow than the dark brown, and contracted to 
a smaller area; it is probable that it is lodged in a 
amaller cell than the dark brown. It appeared as 
irregular patches of reddish brown or deep orange 
igment near the more dendritic or stellate dark 


rown chromatophores. The ventral surface of the. 


male crab was pale, with very few chromatophores. 

The female P. veterum had a dirty appearance, but 
seemed to have no definite colour, and after being in 
the dark there was no appreciable change in its 
a ce. I was unable to make out c ato- 
phores in this female, though I have seen them in 
other adult females which a definite brown colour. 

It is inter that the male P. veterum which 
suffered n loss of colour only came out of 
hiding after it had been really dark some considerable 
time, while the female appeared at dusk 

During the day the ent was tried of cover- 
ing the crabe’ bowl with something dark. This was 
done several times, and on a few—but not all—occa- 
sions the crabs Ane out of nE i aooo riy to 

- sixty minutes, the e gradually losing colour during 
this time. When the bowl was uncovered and the 
crabs exposed to light, the male took about the same 
fime to recover its colour. 

The craba were kept'under observation for about 
forty days. The conditions were unfavourable, for 
they were kept without change of water and without 
the addition of food. After about a month the male 
P. veterum failed to react to the stimulus of light, the 
chromatophores remained ded at night and the 
crabs did not hide themselves during the day. It is 
hoped to continue the observations in the near future. 

< D. ATKINS. 
. The Laboratory, Citadel Hill, Plymouth. 
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Magnetic Storm of February 23-25, 1926. 
FEBRUARY 1926 was characterised by rather con- 
siderable magnetic activity, there dunng the 
month only four really quiet days, namely, February 


‘6-9. The outstanding feature of the month was the 


storm of February 23-2 5, which, as duration, 
was of greater tude than that of January 26-27, 
some of which were discussed in NaTURE by 
Father J. P. Rowland, S.J. It will be noticed that 
the storms were separated by an interval of twenty- 
eight days. 

According to the Eskdalemuir records, the first 
movements definitely associated with the February 
storm began shortly after 23d 14h. .From about 
that time until 24d.1h. the geographical north (N) 
and west (W) components of force were mainly in 
excess of the normal quiet-day values (as derived 
from the records on the four days mentioned FEENS 
and during this interval fluctuations of considerable 
magnitude occurred in N and, to a less extent, in W. 
For several hours after 24d.1h., N and W were 
definitely in defect of their normal values ; the ranges 
of movement were less than ın the earlier of the 
storm, but there was very considerable short-period 
oscillatory movement after about 5h. From24d.9h. 
and 24d.13h, W and N respectively were, on the 
whole, above normal until about.igb. Thereafter N 
Temained mainly below normal for several hours, 
while W was less than normal until shortly after 
25d.2h. disturbance ceased soon aftar 
noon on February 25. The est and most rapid 
changes ın N and W, and the absolute extreme valnes 
attained during the storm, occurred during the post- 
meridiom hours of February 24. The times of 
occurrence of the extreme values were. N: maxi- 
mum, alae repi 16h. rom. and 16h. 50m.; 
minmum, 21h. 13m. W: maxmum, 16h, 13m.; 
minimum, 21h. 18m. The corresponding ranges 
were: N, >5807, W, 5507 (iy = 10 c.g.s. unt). 

Vertical oea force, V, began to increase | 
from 23 d. r4 b. and remained considerably above the 
normal undisturbed value during the greater of 
the ensuing twelve hours. The sequence of ck . 
during the first part of this interval were somewhat 
simular to those which occurred in the co: nding 
stages of the storm on January 26; in partı may 
be mentioned the broken increase between 16h. and 
18h. and the two maxima, near 19h. 30 m. and 21 b. 
Tespectively (the earlier being the greater), on each 
occasion. For about ten hours after 24d.2h. V was 
below the normal undisturbed value, the lowest value 
curing the first of the storm reached at 
24d.6h. 44m. noon on that day a fairly rapid 
increase setin. Between 14 h. and 16h. oscillations of 
considerable magnitude were superm on the 
gen increase. The absolute maximum of the 
storm occurred between 16h. 14m. and 17h. 42 m., 
the spot of light passing beyond the limit of the 

hotographic paper during tbis interval. V decreased 

aurly rapidly but regularly between 19h. and 22 h., 
and thereafter more gradually to 25 d. 2 h. 40 m., when - 
the minimum value was reached. V was below the 
normal undisturbed value throughout the interval 
24 d. 22h. to25d.8h. The recovery from the minimum 
value was accompanied by pulsations of a few minutes ` 

iod, but these small es were læs strongly 
Le than those during the Sel sper 
of the January storm. The absolute range in V ın the 
February storm exceeded 5607. 

-The ranges m N, W, and V during the interval 
23d.14h. to 24d. 12 h., s.s. during the earlier part of 
the storm, were 3867, 2257 and 3147, and therefore 
distinctly leas than the ranges in the later part. It 
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will be seen that the storm of February 23-25 reached 
its greatest development during the second part of 
its course and so differed from the January storm, in 
which the extreme values, together with the largest 
and most rapid changes, occurred during the 
thirteen or foare hours. The rapidity of the 
changes during the phase ot greatest dis- 
turbance was less in the Foreuny than in the January 
storm. In regard to the absolute ranges in the three 
components ın the two storms, exact data are lacking 
ın the case of N and Y, for the record was ‘off the 
sheet ’ in the neighbourhood of either one or both of 
the extreme ues in each case; but it seams 
probable that the ranges in N and V in the February 
storm were not greatly, if at all, inferior to those in 
the January storm. g the latter the range in W 
exceeded. tın the February storm by about 1807. 
A rather interesting feature is that in all three com- 
air the minima were higher, 1.6. less in defect of 

e normal undisturbed value, ın the February than 
in the January storm. 

Aurora was not visible from this locality, which was 
enveloped in low cloud throughout the course of the 
storm; but reports of aurora obeerved elsewhere would 
be of interest. H. W. L. ABSALOM. 

Eskdalemuir Observatory, 





Asymmetric Nitrogen Atoms in Natural Products. 


IT has been generally admıtted that, although 
optical activıty can be developed in compounds con- 
taining asymmetric atoms of carbon, nitrogen, phos- 
phorus, arsenic, sulphur, selenium, tin, etc., as well 
as in “centro-asymmetric” compounds in which no 
asymmmetnc atom can be detected, all naturally- 
occurring compounds owe their optical activity 
the presence of one or more asymmetric carbon 
atoms. It is, therefore, somewhat of a surprise to 
discover that the salts of nicotine contain an asym- 
metric nitrogen atom, in addition to the etric 
carbon atom to which the free base owes its optical 
activity, since it was believed that the former 
of asymmetric atom was only to be fpund in laboratory 
products It is nevertheless clear, from the formula 
set out below, that the addition of a proton to the 
nitrogen atom of the pyrrolidine ring of the base does 
in fact convert this atom into a quaternary ammonium 
ion, which is linked to four different radicals, and must 
therefore be regarded as asymmetric, whatever opinion 
may be held as to the asymmetry of the tri-substituted 
ammonia from which it is derived. 


Tree ase 


These deductions from the structural formula of 
micotine receive a partial verification in the fact that 
the rota power of the salts of nicotine, s.g., 
{alo = + 18-85° for the acetate, is of opposite sign to, 
and much smaller than, that of the base, for 
which [ajp= — 169°. This anomaly is not observed 
in compounds such as camphorsulphonic acid, where 
the formaton of a salt is not accompanied by any 
fundamental change ether in the character of the 
asymmetric system or in the optical rotatory power 
of the acid; but it is weH known in alkaloids such 
as narcotine. Several cases are also known in which 
the rotatory of a benzoyl-derivative differs 
widely from that of the free base. ; 
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Further verification of the view set out above is 
found in the fact that (according to a preliminary 
series of experiments made by Prof. B. H angh) the 
rôtatory dispersion of nicotine acetate is “|com ex,” 
depen on the ois Wal ag of atil two 
“ simple jal rotations, whereas the |base itself 
exhibits only a “simple ” rotatory dispersion (Lowry 
and Singh, Compies rendus, 1925, 181, 909), thus sug- 
gesting that a new rotation has developed 
on converting the into its acetate, =! 

A series of additional imental has been 
arranged, and it is pro to extend tha inquiry to 
other cases in which an asymmetnc ni n-atdm 
may be developed in derivatives of an optically -active 
base T. M. 


; e | Lowry. 
Labora: of Ph 
Canes 


ical Chemistry, | 
Abnormalities produced by Amniotic losari: 





ebruary 4. 


and their Relation to Heredity. 
In his review of Haecker’s work on pluripotency 
published in NATURE of Areas 1925 (vol. 116, 
. 776), Prof. MacBnde sta t rding to 
Pare es of Jansen in Holland, ‘Parner ah Cerian ; 
and Sir Robert Jones in Great Bntain, polydactyly 
and brachydactyly are both due to pressure of the 
amnion on the growing rudiments of the fingers, when 
too little amniotic fluid is secreted during’ embryonic 
development. I know from my own iments 
that polydactyly is hereditary, and from the observa- 
tions of others that brach ly 18 likewise heredi- 
. Does Prof. MacBride really believe that these 
abnormalities are produced by mechanicali pressure of 
the amnion on the embryo and are at once it the follow- 
ing generation developed by heredity? Such a belief 
is con to the general trend of all the evidence 
concerning the ee of the heredity of somatic 
modifications. ‘In the case of lirards it is ible, by 
cutting off the tail and dividing the stump, to obtain 
lizards with two regenerated tails, but T have nover 
heard rf even su that the offspring of lizards so 
treated develop two tails by heredity. 

In bis letter in NATURE of February I » P- 232, 
Prof. MacBride writes: “we can show in the case of 
Vertebrata that ‘mutations’ as apparently diverse in 
nature as mental defect and supernumerary fingers 
can be explained as due to varying degrees of abnormal 
amniotic pressure.” Thus is a contradiction in terms : 
if the abnormalities mentioned were mutations they 
would not be due to amniotic pressure, land if they 
were due to amniotic pressure they would not be 
mutations. 

If the abnormalities to which Prof. MadBride refers 
are not hereditary, the matter 1s of little importance, 
but uf he means that they are heredi , like the 
abnormalities usually described under! the names 
polydactyly and brachydactyly, it would be interest- 
ing to know what is the evidence on which his state- 
ments are based He will probably reply that I can 
read the evidence in the papers of the authors whose ` 
names he has given. But he has not given references 
to their papers; and, further, he is ble for his 
own statements impl or suggesting tHat a heredi- 
tary abnormality (for: that, is the tsual'meaning of 


mutation) may be produced im a individual 
by mechani in the embryonic stage of 
development. It seems to me that other biologi 


his statements. GHAM. 
East London College, 
Mile End Road, | 
February 18. 


Pee ee rwt wW 
J. T. 
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On the Polarised Emission of Mercury Lines. 

EXPER]MENTS are in progress in which the mercury 
spectrum is excited by a directed stream of electrors 
from an oxide cog filament, and the polarisation 
of the lines exammed, The track of the electron beam 
in a field-free at a, of 1/rocoth mm. 18, 
well defined, and little visible light is emitted from 
points not in the path of the electrons. Accelerat- 
ing voltages of 30-40 volts have mainly been used, 


and the hght from the stream is observed at right” 


_ angles to its direction. Under these conditions-a 

nifmber of p-d combinations are polarised, the plane 

of polarisation being with the maxmum electric 

to the stream. The plane of polarisa- 

tion rotates with the tube and so carinot be governed 
by any stray field. : 


' + The following are the lines so far-tried, the brackets 


indicating lack of separation : 
', Polarised, v 
A 5791 À.U. EEr d 5462 ÅU. apy—28 
PE ky, T ee aea 
4347 2P- . 
- 4358 -as 
39 SF 4108 ap 45 
3908 Plin 4078 2p,- 25 
o4 2P- 5d, ;? 4947 ap,—25 
o2 2P-5 3650 21-3% 
2p, ~ 
3063 ies = sah A 
3655 2p,-3d, - ; 


It 18 seen that the effects on combinations involving 


the various d and D levels are not completely dis- - 


entangied, but that the results seam consistent with 
the view that the polarisation occurs in the case of 
eee of the p or P levels with the D, dẹ and d, 
evels. 

In the case of the yellow mercury lines 5770 and 
5791, the effects can investigated venah , using 
a filter. It has been found that the degree of polarisa- 
tion decreases as the speed of the electrons is increased. 
Ato volts the polarisation is about 20 per cent., but 
” falls to leas than 3 per cent. for an exciting voltage 
of 70 volts. Further, the polansation of the te 
emitted. di from the path of the.electrons can 
be distinguished from the smaller degree of polarisa- 
tion of the light emitted’ from points outside the path 
of the stream. This seems to lead definitely to the 
conclusion that the polarisation is caused by the 
directed character of the electron stream. 

The polarisation of the yellow lines is reduced to 
zero by a magnetic field of about 20 gauss at right 
angles to the stream and in the direction of observa- 
tion, but a similar field parallel to the stream has no 
effect. The same field perpendicular to the stream and 
to the direction of observation reduces the amount of 
EAE to roughly half its value. It remains to 

seen whether balancing out the earth’s field will 
bring to light any further éffects. ` 

The polarisation of the D lines of sodium excr 
by a directed stream of electrons has independently 
been investigated by Kossel and Gerthsen (Ann. der 
Phys., 77, 273, 1925), but no effect was found; and 
ea ile PRse ee ai P cae 

oote, and Mohler (Phys. | 27, 35, 1926) came to 
hand. Using @ bina low vapour pressure and 
exciting «voltages only a little ter than the 
co. nding excitation poten , they studied 
the cases of the sodium D lines, again with a negative 
result, and of the mercury line 2537, in which case they 
found a polarisation of 30 per cent. with the maximum 
electric vector icwlar to the direction of the 


stream, that is, in a plane at right angles to that in à: 
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which polarisation has been found in the case of the 
pd combinations. As these authors point out, 
theoretically we should expect a polarisation with the 
maximum electric vector parallel to the stream, as 
18 observed in the cases referred to in the present 
note. The decrease of the magnitude of the polarisa- 
tion with increasing of the exciting electrons 
and the influence of the application of a magnetic 
field are also effects which may be interpreted theo- 
retically. H. W. B SEINNER. 
Cavendish Laboratory, 
Cambridge, February 8. 





The Leaping Salmon. 


`" Waen Dr. Starr Jordan says “ All salmon will leap 

over a waterfall where it 1s possible’ (NATURE, 
January 16, p. 85) he surely refers to salmon in 
countnies like America and Norway, where spring fish - 
do not occur. In Britain salmon enter fresh water, 
in very many rivers, in every month of the year, and 
those which do so in the cold-water months— 
February, March, January, and April, to mention -. 
them in the order of coldness—do not leap at falls. 

On arrival at the foot of a fall where there is much 
a, few feet 
high, all farther ascent is the win 
thermal conditions have . In Scotland, this 
usually-about the third week in May = 

Another point to which, perhaps, I might venture 
to direct attention is the title of the illustration of 
the leaping salmon. This gives the impression that 
the particular fah shown 1s [oap a fall 30 feet high. 
This must mean that the of this 
are really a series of cascades, since no on can ' 
leap anything like 30 feet. Provided there is a d 
pool below the fall, from the bottom of which a 
can make a rapid u swim, a salmon can leap 
about 8 to 9 feet vertical height. I have seen a sea- 
trout of apparently only about 2} 1b. do the same. 


; W L CALDERWOOD. .- 
Edinburgh, March r. - È 





Re-Paging of Reprints. 


I THINK every one will agree that one of the worst 
crimes of an author is to give wrong references., Will 
you kindly allow me to point out that a very frequent 
source of such errors arises from the re-paging of 
authors’ separate 18? In my editorial work for 
the Geological, Magazine I find many instances, and 
have learnt by experience always to mistrust and 
si a reference giving page I. It is easy to under- 
stand that foreign and colonial writers are specially 
likely to fall into this trap, as often they must rely 
on authors’ reprints and have not a complete series 
of the periodical at hand. 


The practice mentioned is very hard on ‘both 
authors and editors, besides ad unnecessarily to 
the cost of reprints. H. RASTALL. 


Christ’s College, Cambridge. 





On One-Eyed Vision. 


In continuation F a Arthur Schuster’s letter, 
Febru 28, p. 228, I feel sure that a person looking 
with a eye, when time enough 18 allowed for 
attention, substitutes for the doubleness of appearance 
utilised by two eyes a alight unconscious gle of 
the head, and thereby secures the needed 

Also I recall that once, rone over back premises 
in Londof with one , 1 caught a glimpse of a cat 


walking on a near which looked surprisingly like 
a ti on a far wall. OLIVER LODGE. 
, Italy, February 19. ` 


on river . ' 
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Peregrine Phillips, the Inventor of the Contact Process for Sulphuric Acid. 
By Sir Ernest Coox, D.Sc. . 


12) is unfortunately the usual fate of the inventor of 

a novel process of chemical manufacture to find 
that his monetary reward is little or nothing and that 
' even his name soon ceases to be associated with the 
m But probably in few instances is there so 
ittle known about the author of an important new 
method as in the case of Peregrine Phillips, the inventor 
of the ‘Contact Process’ for the manufacture of 
sulphuric acid. Possibly this is partly due to the long 
period that elapsed between the publication of the 
patent and the successful working of the process ; and 
yet the broad details as practised to-day were described 
with fair accuracy in the application for protection 
originally asked for. 

There can be little doubt that this method of 
manufacturing the acid is growing in importance every 
day—spacious and well-appointed works, erected at 
considerable cost, are either already started or soon 
will be, in Great Britain and other countries. The 
chamber method, which has served for so long a 
period, is gradually being superseded and will probably 
cease to exist as a commercial proposition in a few 
years’ time. 

This eben sage has ‘naturally directed attention 
* ta the personality of the original patentee. Who was 
be? Where did he live? What else did he do in 
the way of scientific discovery ? In these respects we 
are figuratively up against a blank wall. Practically 
all that is known about him is contained in the specifica- 
tion of his patent; this states that “. . . PEREGRINE 
Pures, Junior, of Bristol, Vinegar Maker, send 

ting ” - 


greeting. . 

The patent was applied for in 1831 and duly granted. 
It cannot be said that these particulars afford an 
extensive history of one who has given to the world 
the means of ing an important advance in useful 
practical knowledge. This is ble, and in order 
to see if other details could be discovered I have made 
a search of such local records as could be consulted. 
The result, whilst not telling us much about the 
scientific career of the author, throws some light upon 
his business activity. Collecting the facts, the story 
is as follows. 

Since the middle of the seventeenth century there 
have been several families of the name of Phillips 
amongst the inhabitants of Bristol, but no repre- 
sentative combining with that surname the Christian 
name of Peregrine appears until 1803. In that ‘year 
a P ine Phillips opened a tailor’s shop in Milk 
Street in that city. Here he continued to reside and 
work at his trade until 1831. I think we may consider 
_ that the business was fairly successful, because we 
find that in 1824 he was able to join one John Thorne 
in starting a business for the manufacture of vinegar 
at what must have been fairly large works at that 
time, at 48 Thomas Street. At the present time 
48 Thomas Street is a part of the premises of a large 
hauliers’ business, the buildings being of-modern date. 
In 1824 the district was partly residential, with fairly 
large houses with several courtyards. Messrs. Phillips, 
Thorne and Co. adapted this house to their require- 
ments and equipped it with suitable apparatus: 
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Apparently this was done very aliy, because 
I find that vinegar-making was carried o here until 
oe he pres of more than forty years. vaa 
enabled him to find an opening for his son P 
Ama who became the inventor of'the sulphuric acid 
process. E e ocean reg en 
Street, 


Peregrine Phillips, jun., was borm in 
Bristol, and was the son of the tailor, but I have quite 


failed to find any record amongst the local church 
registers (the only ones kept in those days), or the 
newspaper announcements in existence atthe time, of 
the actual date of his birth. The rn of name, 
and the association in business, leave little doubt of 
the relationship of father and son. 


Whether the son took a hand in his father’s business 
is doubtful, but judging by the wording and scope of 
the patent, I think we may conclude t he was 


well educated and possessed a conderaple amount 
of sound scientific knowledge. 

Nothing further is recorded about the firm until 
July 1831, when there appeared in the issue of Felix 
Farley's Journal for July 11, 1831, the following notice: 


Notice is hereby ven ar that the Partnership between 
the undersigned Pars, | the elder, 
Jonn Tuorng, and Praca PHILLIPS, ene unger, 
of the bo of Bristol, vin makers, dissolved 


by mu consent on the 13th day of June last, so 
far as respects.the said PEREGRINE PHILLIPS, ‘the 
younger. 


i} 
PEREGRINE PHILurps, Senior. 
OHN THORNE, 


; REGRINE PHILLIPS, Junior. 
Wiiniss— Andrew Livett, Sohcitor. 


The above business will in future carned on 
under the firm of Phillips and Thorne Hy whom all 
the affairs of the above partnership will be settled. 





This notice tells its own story. From it we can 
conclude that the business was not sufficiently pros- 
perous to satisfy the ambitions of the partners. 
But whether the dissolution of partnership brought 
about by the dissatisfaction of the younghr man with 
his prospects, or by the dissatisfaction of ake vbr 
men with the attention to the busin 
Peregrine, junior, we can only conj 
probability both these considerations 

problem. 

The important patent which has given Peregrine 
Phillips, jun., a very high place amongst the com- 

tively short list of those inventord who have 
introduced & really new process of manufacture of an 
article of primary importance in‘all kinds of industries, 
was applied for in the early days of the year 1837. 
The licence was granted on March 21, thej“ particular 
description of the nature ” of the invention made known 
on July 15, and the patent inrolled om September 14. 

The patent is numbered 6096, A.D. 1831,j/amd consists 
of two parts, in the first of which the inventor describes 
the plan he proposes for causing the combination of 
“ sulphurous acid a ban the oxygen of the atmo- 
sphere” by making aide pass gate ar hot 
tubes cantaining aon divided platinum and other 


came ae i 





.year of His reign, did, for 
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substances. In the second part he describes how he 
will obtain a more perfect condensation of the sulphuric 
acid wher it is made. The whole document, obviously 
drawn up with the aid of those learned in the law, 
makes very interesting reading, and I venture to copy 
it in its entirety : 


AWD, 183E..... Patent No. 6096. 
Manufacture of Sulphuric Acid. 
Phillips’ Specification : 


To ALL TO WHOM THESE PRESENTS SHALL COME, I, 
PEREGRINE Puriirs, Junior, of Bristol, Vinegar 


Maker, send g. - 
WHEREAS Hi t most Excellent ey King 
William the Fourth, His Letters Patent under the 


Great Seal of Great 


ritain, bearing date at West- 
minster, the Twenty-first da 


ofoMarch, in the first 
, His heirs and 
successors, give and grant unto me, the said Peregrine 


Philips, His jal licence, sole privilege and 
authority, that I, the said e Phillips, my 
eXors, ad#ors, or assigns, or such others as I, the 


said Peregrine Phillips, my eXors, adffiors, or assigns, 
shoujd at any time agree with, and no others, from 
time to time and at all times during the term of 
years therein mentioned, should and lawfull pat 
make, use, exercise, and vend, within England, Wales 
and the Town of Berwick-upon-Tweed, my Invention’ 
of “ CERTAIN IMPROVEMENTS IN MANUFACTURING 
SuLPHURIC ACID COMMONLY CALLED OIL oF VITRIOL”; 
in which said Letters Patent is contained a, proviso 
that I, the said Peregrine Phillips, shall cause a 
icular description of the na of my said 
venton, and in what manner the same is to be 
ee to be inrolled in His said Majesty’s High 
urt of Chancery within six calendar months next 
and immediately after the date of. the said ın part 
recited Letters Patent, as in and by the same, 
reference being hereunto had, will more fully and at 
l appear. - ~> 
_Now know YE, that in compliance with the said 
, I, the said Peregrine Phillips, junior, do 
ereby declare that the nature of my said improve- 
ments are herein set forth and ap ined; but for 
the better understanding of the subject I shall first 
describe the present mode of manufacturing sulphuric 
acid, next, the improvement I propose to effect, and 
then the means by which those improvements are 
effected. : - 
Sulphuric acid or oil of vitriol is generally 
factured at present by the combustion of pie or 
brimstone and saltpetre, either mixed together and 
placed in large leaded chambers or separately in 
ovens connected with these chambers,, into which 
chambers more or lese of atmospheric air is admitted. 
The sulphur at first is converted by the combustion 
into sulphurous acid gas, and then by the agency of 
nitrous gas united with oxygen from the atmospheric 
air in the chamber or from that liberated from the 
sal o and is thus converted gradually. into 
sulphuric acid, and 18 afterwards absorbed the 
water which covers the bottom of the chamber. 
` The first improvement, then, which I propose to 


manu- 


_ effect is, an ingtantaneous union of the sulphurous 


acid gas with the oxygen of theatmosphere, and thereby 

save the constant of saltpetre, and also the 

great outlay of capital in the chambers where any 

t quantity of sulphuric amd can be manufactured 

the ual conversion of the sulphurous acid into 
the sulphuric acid. 

The second improvement I propose to effect is, to 
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effect a more perfect condensation of sulphuric acid 
when made by an improved mode of absorbing the 
same. The. improvement then, Tead the 
instantaneous union of sulphurous acid with the 
oxygen of the atmosphere, I effect by drawing them 
ın proper proportions by the action of an ajir pump 
or other mechanical’ means through an ignited tube 
or tubes of platina, i 
not acted on when heated by the sulphurous acid 
gas. In the said tubes or tube I place fine platina 
wire or platina in any finely-divided state, and I heat 
them to a strong yellow heat, and by preference in 
the chamber of a reverberatory furnace; and I do 
affirm that sulphurous gas being made to pass with 
a sufficient supply of atmospheric air through tubes 
as described, properly heated and , will be 
instantly converted into sulphuric acid gas, which 
will be rapidly absorbed as soon as 1t comes in contact 
with water. The sulphurous acid gas I cause to be 
generated by the combustion of sulphur or pyrites, 
or any other metallic sulphuret, in a close oven; having 
one or more apertures for the admission of atmospheric 
aur, and another aperture leading to or communicatin 
with the aforesaid tubes. ‘The relative proportions o 
sulphurous and atmospheric air are ted by 
the size and wor of the air pump, which must 
pump out at least eighty-five cubic feet of air for every 
pound avoirdupois of sulphur consumed.. 

My second improvement, namely, a more perfect 
condensation of the sulphuric acid when made, I 
effect thus :—I cause a chamber or chambers to be 
erected, of any size and materials that may be thought 
convenient, but 7 reference of ‘silcious stone in'a 
circular form, and about eight feet in diameter and 
thirty feet high. This I cause to be lined nearly or 
throughout with lead, to be filled nearly to the top 
with ailicious pebbles, or any. substance presenting 
an extensive surface, and not acted upon by the 
sulphuric acid. vo the pebbles or other substances 
I place a sheet of lead, pierced with small holes, for 


-the better distribution of the liquor to be hereafter 


mentioned. The chamber is to domed over, and 
rendered oe tent on the outside, except by an opening 
on the top, 1 gh which a quantity of water or 
dilute is let in upon the pebbles -to the height of 


about fourteen inches. A lead pump is fixed by the . 


side of this chamber, drawing the liquor from its 
bottom, and emptying its contents into a lead funnel 
placed in and over aforesaid opening in-the top 
of the dome, and which said pump 1s kept constantly 
worked by a steam engine or any other power that 


may be preferred. The pipe of the funnel must be ' 


of such a size as alwa 
funnel, and never to 
sch into the chamber; and the pum 
cient ranma of hquer to keep 
part of the pebbles moistened. A pipe leading from 
the ignited tube or tubes, after passing through some 
water: for the purpose of Cooling it, terminates in 
this chamber just above the top of the liquor, while 
another pipe going off from the top of the chamber 
leads to the air pump, so that all the air c with 
sulphuric acid has to pass throngh the bed of moistened 
pene, which have a -constant supply of water or 
ute acid continually pasang down them. When 


to keep some liquor in the 
ow any air to pass down that 
must throw a 


or the greater . 


rcelain, or any other material - 


x 


the liquor ıs considered sufficiently charged, or when ` 


it will not absorb the sulphuric acid Eien which may 
be known by examining, the air harged from 
ee ee oe 
in the bottom of the chamber, and treated in the 
usual way. 

Note, I do not claim a mght to any mode by which 

converted directly into 
sulphuric acid by. the action of heat or otherwise, if 


o 
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such method ever has been or ever shall be discovered ; 
but I claim an exclusive right to any plan by which 
sulphurous gas and ‘atmospheric air, either alone or 
mixed with an A oa ae nen accented 
forced ordrawn um i 
means en an Aerie 
also claim the exclusive right to the use of platina 
in pe finely-divided state, for the purpose of assisting 
the achon of heat in combining sulphurous gas with 
saa | en in the manufacture of sulphuric acid. 
ewise claim an exclusive rig echt Bar peed 
which chambers used in the manufacture ot sulphuric 
acid can be charged with silicious pebbles or other 
substances for the purpose of exposing extensive 
surfaces, and which surfaces can be ether constantly 
or occasionally moistened by the liquor pumped or 
drawn from below them. 
In witness WHEREOF, I, the said PEREGRINE 
PHILLIPS, have hereunto set my hand and seal, 
this Fifteenth day of July, in the year of our Lord 
One thousand eight- hundred and thirty-one. 
PEREGRINE (L.S.) Parires, Junr. 


Signed, sealed and delivered in the presence of 


AMES Lrverr, Solr., Bristol. 
cuD. HowsLL, His Clerk. 


. AND BE IT REMEMBERED that on the Fifteenth day 
of July, in the year of our Lord, 1831, the aforesaid 
e Philips came before our said Lord the King 
in His Chancery, and acknowledged the Specification 
aforesaid, and all and every thing therein contained 
and ed, in form above written. And also the 
Specification aforesaid was stamped according to the 
tenor of the Statute made for that A 
Inrolled the Fourteenth day of tember, in the 
of our Lord One thousand eight hundred and 
one. 


When we remember the time, and the absence of 
institutions for acquiring scientific knowledge, I think 
we may conclude that the author of the process had 
- ired a considerable amount of accurate information 
which he was able to apply to practical use. Moreover, 
this invention was no lucky or momentary inspiration. 
‘The knowledge displayed could only have been acquired 
by steady and continuous work. 

Peregrine Phillips, jun., was a young man who had 
made good use of his youth in acqui valuable 
knowledge. It is noteworthy that altho nearly 
a hundred years have elapsed since this young Bristolian 
made his experiments and gradually improved his 
apparatus, yet the essential details are the same to-day 
ag they were when first made known. 

The necessary protection having been obtained by 
the grant of the patent, the next point to inquire about 
is as to the author's success in wor the process. 
.But here my records absolutely fail me. Both 
directories and newspa give no information. We 
may therefore ahh a that no works for 
sulphuric acid by this précess were established in 
Bnstol. Moreover, the name of Peregrine Phillips, 
jun., disappears from every local record after 1831, 
and his late private residence is occupied by another. 
* In all probability this means that directly after the 
dissolution of partnership in June, he left Bristol to 
seek his fortune elsewhere. 

Possibly in that elsewhere he tried to- work his 
invention, but probably without commercial success. 
This is not to be wondered at when we remember the large 
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amount of plant employed in modern works using the 
method. 

. In these works engineering skill and» chemical 
knowledge, which were not even thought of'in 1831, are 
made to assist, and the combined results are highly 
satisfactory. But the poor inventor had nbne of these 
things, and his reward was probably nil. ; It was not 

nearly fifty years after that the Badische Anilin 
und Soda Fabrik successfully worked the process on the 
large scale in Germany. 

The youngest partner having left the vinegar 
business, its subsequent history is soon tld. In the 
notice of dissolution quoted above it is|stated that 
the business will in future be carried on under the 
name of Phillips and Thorne. But it did not last 
long. In 1831 the elder Phillips gave up |his business 
of tailor and went to live at the vinegar works in 
Thomas Street. Butin 1832 the works were abandoned. 
No notice of any bankruptcy can be traced, so we 
may conclude that trade bad gradually Ideclined so 
much that it was not worth while ae on any 
lo 











nger. 
In the Bristol Journal for October 5, 1832, appears 
the notice of a sale by auction on the premises, 48 
Thomas Street, of the “ entire vinegar plant, stock in 
trade, com lete. apparatus, &c. &c.,” o the “late 
firm of Phillips and Thorne, they having dissolved 
Full details are given, and lit is obvious 
that the works were fairly extensive and well equipped. 
Immediately after this the father seems to have 
left Bristol, for no other record later the date 
of this sale can be found. The name pf Peregrine 
Phillips, either senior or junior, entirely disappears 
from Bristol records. Parish p a4 well as the 
official records, have been o notice of 





, but 


the deaths of either of our oe can be discovered. 
Undoubtedly they left Bristol finally in 1 
The discovery of Peregrine Phillips, jun., was un- 


doubtedly of first-rate importance, and the young man 
must have been of far more than ordi intelligence ; 
yet it is quite easy, if not probable, that the history 
recorded above reveals a note of tragedy. As thus: 
Peregrine the elder was probably an industrious and 
Lia aid tradesman, and was making a good i income. 
e was blest with a clever son whose future was dear 
to him. Money was freely spent on his sorl’s education, 
and when he became of age the savings of his father 
were used to start him in a business of far greater 
possibilities than that in which his father|had done so 


well. So great was the father’s confidence in his son’s 
ability that he left the conduct of the business to him 
and his partner whilst he himself continued to work 
at his trade in Milk Street. But the of the son 


was not suited to the humdrum of business details. 





He was experimenting on bigger things than vin 
making, and as a result of his work he introduced the 
rocess which has benefited su generations 


left, and the old father, in order to save*his money 
which he had invested in the business, | gave up his 
tailoring to try to save his capital; but without much 
success. Possibly the old man, having Jost most of 
his money, left the city where he had held an honourable 
position for so many years. 
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-~ Seasonal Sunshine in Great Britain. 


By Cas. 


N EVER before has the good effect of sunshine on 
health been so fully recognised as it is now; 
the great benefit derived froin sunshine by individuals 
of all ages, whether strong and robust, or weak and 
delicate, is being brought home to us in many ways 
The records of sunshine by Campbell-Stokes’ * self. 
Tegistering instruments are very satisfactory so far as 
registration is concerned, but compared with other 
meteorological elements such as pressure, temperature, 
and rainfall, they are of more-recent date.. Sunshine 
records were practically commenced in about 1881, but 

_by ordinary observers they have been somewhat 
tardily used. 

The “ Book of Normals” published by the Meteoro- 
logical Office, giving monthly normals for stations for 
the 35 years from 1881 to 1915, supplies the principal 
facts for comparisons here made. These on examina- 
tion are found to contain comparatively few complete 
records for the 35 years ; the majority of the stations 
are for shorter periods and are worked up to the 
35-year period by comparison with adjacent stations. 
For the most , only those stations are taken which 
have observations of sunshine for the complete period, 


so that the comparisons arè more trustworthy than 


they would otherwise be. 
Dealing first with the annual results, and com 

the records for the year in different parts. of Great 
Britain, it is found that in Scotland there are five 
stations which yield an average annual duration ‘of 
sunshine amounting to 3:41 hours a day; the most is 
3°80 hours a day at Aberdeen; the least, 2-97 hours a 
day at Glasgow. In the south of England, taking 
Southampton, Falmouth,-and Plymouth, the average 
annual duration is 4°65 hours a-day, from 
4°56 hours at Plymouth to 4-82 hours at Falmouth. 
The excess in the south of England over Scotland 
amounts, on the average, to 1-24 “hours a day for the 


Coniparing eastern and western districts, the stations 
in the eastern districts of land give an annual 
duration of 4-19 hours a day, while the western stations 
give 4:17 hours a day. 

The central or Midland counties give an annual 
average duration of 3:90 hours a day—two of the 
three stations taken are Oxford and Cirencester, which 
give 4:13 hours a day, the agreement for the year and 
for the several seasons being remarkably similar. 

Dealing with quarterly results of sunshine, dividing 
the year as generally recognised in meteorology, 
the winter quarter being represented by December, 

anuary, and February, and the summer quarter by 

une, July, and August. In the north of Scotland, as 
shown by the Orkneys and the Hebrides, there is little 
difference between the spring and summer sunshine ; 
indeed, in the @rkneys the duration of sunshine is 
rather greater in the spring, the relative amounts being 
4°60 hours a day in spring and 4-54 hours a day in the 
summer. For Scotland as a whole the average daily 
sunshine for the four quarters, starting with winter, is 
1°34, 4°64, 5-02, and 2-60 hours; for the south of 
England the corresponding seasonal values are 2°08 
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hours a day, 5-78, 6-94, and 3-78 hours. The greatest 
gain for any season in the south of England is 1-92 hours 
a day in the summer season, and the least gain is 0-74 
hours a day in the winter. 

In the east of England the seasonal daily values are 
1-85 hours in the winter, and in the follo seasons 
5°23, 6'26, and 3:40 hours ; in the western district of 
England the corresponding ‘values are 1-68 hours a day 
in the winter, followed in the other seasons by 5-46, 
6-26, and 3°25 hours. The average daly duration of 
sunshine i is thus less in the winter and autumn in the 
western district, including St. Ann’s Head and Douglas 
in the Isle of Man, than-in the eastern, absolutely the 
same in summer in both districts, but more in the 
western district in the spring. 

In thé central or Midland counties the seasonal 
sunshine records give for the winter 1-68 hours a day, 
and for the following seasons 4:88, 5-87, and 3-13 hours; 
these are less than for the east of England in all seasons, 
and are less than in the western districts except for the 


winter, when the two districts are in absolute agree- , 


ment. 

A later “ Book, of Normals” published by the 
Meteorological Office gives the weekly, monthly, 
quarterly, and seasonal normals for districts for periods 
ending with 1915. In all seasons the least sunshine 
occurs in the north of Scotland and the most in the 
English Channel. Comparing south-east England with 
south-west England and South Wales, the average 
sunshine for the year in south-east England is 4.49 
hours a day, and in south-west England and south 
Wales, including the so-called Cornish Riviera, it is 
4°28 hours. In the winter, south-east England has 
an average daily sunshine of 1-92 hours, and in south- 
west England and sbuth Wales the value is 1- gi hours 
a day; ın spring the hours of sunshine for the two 
districts are respectively 5-50 and 5-36; in summer 
6-88 and 6-41, and in autumn 3'46 and 3°31 hours. In 
each season, therefore, the value for the eastern district 
is above that of the western. 

The amounts of sunshine vary considerably in 


different years and in different seasons. A record of ° 


40 years’ sunshine at Oxford, from 1881-1920, shows 
that the highest total in any year is 1810 hours in 1899, 
and the least, 1158 hours in 1888. In the winter 
months the amounts range from 106 hours in February 
1899 to 5 hours in December 1890; in spring from 
294 hours in May 1909 to 62 hours in March 1916; in 
summer from~3I10 hours in July rorz to 99 hours in 
July 1913; in autumn from 223 hours in September 
I9II to 30 hours in November 1888. 

For the corresponding 40 years at Greenwich Obser- 
vatory the maximum hours of sunshine in any year is 
1778 m 1911, and the least in any year is 1069 hours in 
1888. The year 1921 had sunshine for 1761 hours, 


but this is after the 40-year perjod. In the years: 


1892-96 the records at Greenwich are doubtful, owing 
to the development of cloudiness in the glass sphere of 
the sunshine recorder, the glass having deteriorated ; 

this suggests the need ‘of great care at other stations at 


home and abroad. In the winter months the amounts’ 


é 
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range from 106 hours in February 1914 to 2 hours in 
December 1890; in spring from 326 hours in May 
1909 to 46 hours in March 1888; in summer from 
335 hours in July r9rz to 95 hours in August 1913; in 
autumn from 234 hoprs in September 1911 to 23 hours 
in November 1912. 

In the abnorma! summer of T911, in the 18 weeks 
from the commencement of June to the end of Sep- 
tember, there were 15 weeks with an excess of sunshine 
in England E., Midland Counties, land S.E., and 
England S.W. ; 14 weeks in England N.E. and N.W. ; 
13 weeks in Scotland W. and in the English Channel. 
July was exceptionally bright ; in the south of England 
the excess of sunshine was very great, averaging about 
5 hours a day more than usual at some stations. 
Eastbourne and i had x60 per cent. of the 
average; Greenwich and Kew’ Observatory, 161; 
Brighton, 163; Plymouth, 169; Torquay, 172; and 
Tunbridge Wells, 180 per cent. At Greenwich the 
duration was 335 hours, which is 110 hours more than 
the average; this was the brightest July since the 
commencement of sunshine records. The duration of 
k ight sunshine at Greenwich for the four months June 

ptember was 1053 hours, a higher total than in any 
bene year on record. In ro1z the duration of sun- 
shine at Greenwich was 1778 hours ; at Westminster, 
1592 hours ; and at Bunhill Row, in the heart of the 
City, 1444 hours, showing clearly the loss of sunshine 
in the metropolis ; the loss is usually proportionately 
greater in the winter than in the summer. The 
duration of sunshine at Greenwich for the summer 
season June to August in 1911 was 819 hours, and the 
mean temperature for the three months was 66°1, 
about 5° in excess of the normal. 

The following shows the difference between a good 
‘and bad season for sunshine: The year 1903 was about 
;the wettest year on record, certainly the wettest at 
‘Greenwich Observatory for the last hundred years. 
The summer rainfall at Greenwich, June to August, 
was 16-16 inches, and the duration ‘of bright sunshine 
560. hours ; whereas in rgxx the duration of bught 
sunshine was 819 hours. Last year, 1925, was a dull 
and comparatively sunless summer ; the total duration 
-of sunshine in the three summer months was 587 hours, 
and the total rainfall was 6-10 inches. The year 1924 
also had a dull summer ; the total sunshine at Green- 
wich was 589 hours, and the rainfall was 8-49 inches. 


News and Views. 


GENERAL approval from scientific men and natural- 
ta the world over will be extended to the Society 
for the Preservation of the Fauna of the Empire in 
its active propaganda against the indiscriminate and 
wholesale destruction of wild game as a means for the 
‘extermination of tsetse flies, and, therefore, of the 
- diseases, both of human beings and stock, which they 
are the means of transmitting. Certain proposals to 
throw open game reserves in Zululand led to a 
deputation from the Society, headed by Dr. P. 
Chalmers Mitchell, to the High Commissioner for the 
Union of South Africa, to protest against this measure, 
and a report of its proceedings, together with a 
memorandtm on the subject, printed in the December 
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These summers were memerkey)y. dull in comparison 
with 1911 and 19321. 

However desirable it may seem to decide whrich part 
of England enjoys the longest duration of sunshine, it is 
not easy to determine the most sunny region; although 
the following results seem to give a preference to 





south-east England. The published reco of the 
Meteorological Office available for 35 years, which 
enable a trustworthy comparison to be e, give 


results for fewer stations than seem desirable, and in 
years to come, as the periods increase, idea will 
become more satisfactory 
The highest average ee duration of siete at 
any station for the period of 35 years, 188x to 1915, is 
4:92 hours a day at St. Leonards, in England $.E. ; and 
the station with the next highest a e annual 
‘duration is Falmouth, in the Cornish Riviera, with 
4°82 hours a day. The seasonal values fot the two 
stations are: St. Leonards in the winter 4°25 hours 
a day, and in the following seasons 6'or, |7"34, and 
4°03 hours; at Falmouth in the winter 3'21 hours 
a day, and in the following seasons 6:01, |y Is, and 
390 hours; St. Leonards having most sunshine at 
all seasons” except in the spring, when the duration 
of bright sunshine is the same in both places. 
Records for less than 35 years given in th 
ical Office normals show that, after weighting with 
other stations near, Felixstowe in England E., with 
Iz years’ observations, ranks highest for ;the year, 
with 5-04 hours a day, and with a summér average 
of 7°84 hours a day. Worthing, with 17 years’ o 
servations, has an annual average of 4-98 hours a day 
and a summer average of 7-42 hours a day. Ejstboume, 
with observations for 30 years, has an ave annual . 
duration of 4-88 hours a day and a summer average of 
7°37 hours. All of these have a higher daily average 
sunshine than the Cornish Riviera. 
A rough summary of sunshine observations such as 
that here given is far from satisfactory, and is drawn 
up for the most part on published data readily to hand. 
Withaut doubt there are many EPERRA greater 
importance to the ‘Meteorological Office and to the 
general public, but since there has been a gredt accumu- 
lation of sunshine observations over Great [Britain in 
recent years, an official discussion bringing the normals 
up-to-date would be of considerable scientific interest 
and would, without doubt, be heartily welcomed. 


Meteoro- 





number of the Society’s journal, will be fread with 
great interest and sympathy. The Society urges that 
the indiscriminate slaughter of big game/| does not 
necessarily lead to the extermination of ithe tsetse. 
flies, but may have the result of leading the flies to, 
seek other and smaller hosts, still more dial to 
control, or failing a suitable wild host, to a k man 
himself The danger to the human population would, 
therefore, be increased rather than decreasdd eand, in 
the Mwanza district of the Tanganyika |Territory, 
where wholesale game destruction due military 





‘operations was followed by a serious epidemic of 


sleeping sickness, there would appear to be evidence 
in support of this view. The Society urges strongly 
J 


t 
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a more scientific approach to the solution of the 
problem by detailed studies of each separate species 
of fty ind host, and a painstaking survey of lacal 
conditions before any measures are adopted. It 
. points to the success which has been achieved in 
Tanganyika Jermtory by systematic attack on the 
important bush elements by the native population 
and by organised late grass-burning as measures for 
controlling the breeding-places of the flies, and pleads 
for further trial of such methods ın Zululand. It 
Agrees that discriminate control of wild game would 
probably help in the final solution of the-problem. 


Mr. SAMUEL AUGUSTINE CoURTAULD has given 
30,000}. to the Middlesex Hospital Medical School, 
London, to found an Institute of Biochemistry. The 
new building will be in the precincts of the Hosprtal, 
and will probably consist of seven storeys, the upper 
five of which will be devoted to all branches of 
biochemistry. The Hospital has endeavoured to de- 
velop the study of this subject during the past years, 
with the result that the size of the work has outgrown 
the existing accommodation. At the present time 
chemical physiology, chemical pathology, and the 
chemical routine work for the Hospital patients, 
together with the mort purely chemical investigations 
of natural products, are dealt with in the same 
department. This has necessitated the acquiring of 
a series of scattered laboratories and of occupying 
rooms in the Bland-Sutton Institute of Pathology. 


Mr. Courravry’s gift will enable the Middlesex 
Hospital to constitute a compact department of much 
greater size, in which all the above-mentioned branches 
of study can be pursued. Workers in the new in- 
stitute, however, will still retain the privilege of close 
co-operation with the Bland-Sutton Institute of 
Pathology, and wrth the clinical staff of the Hospital, 
and thus the new institute will be in rather a unique 
position. The constant passage of routine work 
through such a department will focus the attention 
upon the clinical and “therapeutic aspect of bio- 
chemistry. Although the plans of-the new depart- 
ment, which will be called the S. A. Courtauld In- 
stitute of Biochemistry, have not yet been definitely 
decided upon, it is proposed to make ample provision 
for the teaching of both chemical physiology and 
chemical pathology. ‘A large laboratory for the more 
organic chemical side of the work will be included, 
together with accommodation for the pharmaco- 
logical testing of chemo-therapeutic substances. Mr. 
Courtauld’s: very generous gift will enable the 
Hospital to continue its support of this very valuable 
line of teaching and research. 


A RECENT announcement made in the Legislative 
Assembly at Delhi by Mr. J. W. Bhore, the Secretary 
of the Department of Education, Health and Lands, 
is of considerable interest since it brings to an end 
a period of uncertainty as to the future position both 
of research and education in forestry in India. It 
will be remembered that the Forest Research In- 
stitute at Dehra Dun was inaugurated in 1906, the 


~ Forest School being given the status of a College. A 
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two-year course for the traiming of the Provincial 
Service was afterwards instituted, the courses pre- 
viously given being for the subordinate staff only. In 
191q the Research Institute building was opened. 
The War made considerable demands upon the 
Institute, and the research work carried out there; 
especially in utihsation, was of matenal importance 
to the country. By 1919 it was apparent that the 
research work had already outgrown the block of 
buildings erected in igt4. The value of this work 
was fully appreciated by the Government of India, 
and a scheme was drawn up for the erection of a new 
Research Institute on a far larger scale, land being. 
acquired for the . A check was given to the « 
development of the new scheme owing to the re- 
commendations of the Inchcape Retrenchment Com- 
mittee. The Institute was placed on a block grant 
for three years. Mr. Bhore.-now announces that the 
Government of India has sanctioned the whole grant 
for the new buildi He also states that the 
training of the Indian probationers for the Im- 
perial Forest Service will in future be undertaken 
at Debra Dun; a two-year diploma course will be 
given there, the old Research Institute building of 
1914 being converted for this purpose. It ıs perhaps . 
a httle sanguine to hope that the training at Dehra 
will be as good as that given at the universities of 
Great Britain, but the experment will be watched 
with interest, x 


S FREDERICK GOWLAND Hopxins presided on 
March 13 over a dinner of the Biochemical Society 
held at the Grosvenor Hotel, London, to celebrate 
the hundredth meeting of the Society. In proposing 
“ The Society ” hè traced the change of opinion con- 
cerning bio-chemistry, which has taken place since 
he went to Cambridge thirty years ago, and was 
informed that bio-chemistry was not biology and 
certainly not chemistry, After paying a tmbute to 
Mr, J. A. Gardner and Prof. R. H. A. Phmmer in 
inaugurating the Society, he directed attention to 
its constantly accelerating progress, remarking that 
only one plateau has appeared in the curve of member- 
ship,-and that was during the years 1914—18. Bio- 
chemists, he said, are: highly privileged persons, — 
because many of them are brought into close contact 
with agriculture and other vitally important ‘in- 
dustries. They need, however, encyclopedic know- 
ledge, because they never know from what source 
they may derive information of vital importance. 
Describing the genesis of the Society, Mr. Gardner ` 
explained his indignation one morning in I9Ir on 
learning in the daily press that an Austrian was to — 
be sent over to England to teach British workers 
how to apply chemistry to living tissues. In response 
to post-cards sent out by Prof. Plimmer and himself, 
thirty-two bio-chemists attended a meeting and the 
Society was founded Prof. Harden spoke of the 
keenness of members; ın the Chemical Society, he 
said, there is one paper to every ten members, but 
in the Biochemical Society there is one paper to every 
three members. Prof. E. H. Starling proposed the 
health of Sir Frederick Hopkins. Characterising 


Marca 20, 1926] 


NATURE 


, 1425 





him as the leader of the school of British bio-chemistry, 
he said that he differs from most workers in beug a 
natural historian as well as a trained chemist. In 
his work there is no such thing as an unconsidered 
trifle. He referred also to the bearing that his 
appreciation of colour has had on his researches. 


THe Bureau of Chemical Abstracts, which now 
issues the British Chemical Abstracts for the Chemical 
Society and fhe Society of Chemical Industry, is 
endeavouring to secure uniformity in the method of 
referring to original papers. It issues to its ab- 
stractors a pamphlet of instructions as to what 
information the abstracts should contain, the use of 
the termmations ows and tc, the distinction between 
hydroxides and-hydrates, and the restriction of of to 
alcohols, the other ols to become oles. <A list of 
recognised abbreviations and symbols is also given. 
Of the great need of more- uniformity in the nomen- 
clature and notation of chemistry there can be no 
doubt, and in these matters the views of the Bureau 
will have great weight, but on questions common to 
all sciences the views of ‘other bodies publishing 
abstracts at home and abroad must be considered. 
The Chemical Bureau advocates the order: title, 
author, journal, year, volume, page in abstracts or 
references, while the more common practice is to give 
the year last. For dates it uses-(p. 4) ‘ 25.6.23,’ 
but does not indicate whether the year is the first or 
the last number given, and astronomers would under- 
stand 1925.6.23. Although the method of writing the 
time of an event 1s pot one of the points dealt with 
an the instructions, and one might write 5.30 P.M. 
June 23, 1925, without being considered unmethodical, 
the astronomer’s logical 1925, Juné 23, 17h. 30m. has 
much in its favour. 


Near Quetta in British Baluchistan, Dr. C. G. 


Abbot, assistant secretary of the Smithsonian In- 
stitution of Washington, D.C., and Director of the 
Smithsonian Astrophysical Observatory, has found 
the most snitable site`that he has seen thus far in his 
gearch of the eastern hemisphere for a place to locate 
a new solar observation station. This new station, 
to be erected by the Smithsonian Instjtution with 
funds provided by the National Geographic Society, 
will be the third under the direction of the Smith- 
sonian Institution making daily observations of the 
variable radiation of the sun, the other two’ being 
located in Chile and California.. This third station 
will furnish a needed check on the values from the 
other two, providing a more dependable daily value 
of the solar constant. It ıs hoped that accurate 
long-range weather forecasting may become possible 
as a result of this fundamental work by the Smith- 
sonian Institution. Dr Abbot has visited the 
Sahara and India and now is on his way to south- 
western Africa. . 

In his discourse at the Royal Institution on Friday 
evening, March 12,Sir J. J. Thomson, Master of Trinity 
College, Cambridge, observed that the brilliance of 
the electric discharge has long been known, and ex- 
emplified in its greatest brilliancy in lightning and 
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the aurora; but the subject of his lecture was! confined 
to the radiation from electri¢ discharges through gases 
in tubes of various forms, The radiatibe from 
Rontgen rays and other kinds of radiation inside tubes 
cannot get out. Evidence of the existence lof radia- 
tion in these tubes can be obtained by m of the 
luminescence discovered by Wiedeman; it can be 
located by shadows, or its effects shown by ionisation 





(Hoffmann). The radiation from electric discharges 
can be observed and measured by the of films 
of various substances inside the tube, showing the 


photo-electric effect. By using aluminium and cellu- 
loid screens with the tube, the absorption of|radiation 
can be shown. The stream of negative and positive 
particles can readily be demonstrated revers~ 
ing the current. There were elaborate ents 
shown during the course of the lecture by [means of 
alternating currents and the use of reflectérs within 
the tubes: in one case a magnificent ring of light 
“appeared in the tube. 

Tue Department of Scientific and Industrial 


Research has recently established a smal] research 
laboratory in the vicinity of Covent Garden fruit and 
vegetable market. The laboratory will k in close 


connexion with the Low Temperature ; Research 
Station, Cambridge, which is the headquarters of the 
fruit and vegetables section of the D ent’s 
organisation for food investigation. Probl which 
sre beyond the resources of ‘the labor can 
therefore be handed on to the Station wi out delay. 
The object of the laboratory is to the Low 
Temperature Research Station into cl contact © 
with the trade in fruit and vegetables, and with the 
practical aspects of the problems of their transport 
and storage. Covent Garden has been selected as the 
most suitable situation for the Laborat because 


-fmit and vegetables cán be studied there dt all times 


of the year; because its supplies are derived from all 
quarters ; and because it is a convenient centre from 
which to reach the main producing areas in England, 
and the chief ports to which supplies ate brought 
from overseas., The address of the Labdratory is: 
The Covent Garden Laboratory, Dudley House, 
Endell Street, London, W.C.2. 4 


Tux December issue of Isis contains the teenth 
Critical Bibliography of the History and hiulosophy 





of Science and of the “History of Civilisgtion. The 
original conception of thia extremely ful annual 
bibliography was due to Dr. George n, who 
continues to edit it, although the jo Ists itself 


18 now published by the History of Science Society. 
In the present bibbography there are np less than 
482 items, a fact which speaks well for th progress of 
what the Bishop of Birmingham recently referred to as° 
the new humanism. The entries are tematically 
arranged, eo that scholars interested. jn particular 
subject or period can gather the information'they require 
with very little trouble. The more important items 
are-provided with short descriptive notices, generally 
fromthe pen of the editor himself, but ionally 
written by experts on the subject under consideration, 
Of all the features of Ists, we regard these critical 
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bibliographies as among the most valuable ; they are, 
indeed, unique and indispensable. The useful biblio- 
graphy* given by Prof. Aldo Mieli in the Archivo di 
Storia della Saensa deals practically entirely witht 
Italian work, while the Mtttetlwngon sur Geschichis der 
Moadisin und der Naturanssonschafien does not cast its 
net nearly so widely as the indefatigable Dr. Sarton, 
Readers of NaTurg who wish to support the in- 
valuable work which Ists is doing should write to 


Dr. Frederick E. Brasch, secretary of the History of | 


Science Society, Smithsonian Division, Library of 
Congress, Washington, D.C., U.S.A. 


A PAMPHLET of nineteen pages from the Geological 
Survey of China includes a useful summary. of the 
progress of the Survey under four heads, namely: 
(1) Ten years’ work of the National Geological Survey 
of China; (2) oa programme of “ Palwson- 
; (3) Memorandum. on the establish- 
ment of museums in Peking; (4) Memorandum on. 
the extension and rebuilding of the Geological Museum. 
The firat section cludes an index map showing the 
areas of China which have been geologically surveyed 
and of which a geological map on thescaleot 1: 1,000,000 
has been prepared}, the first sheet hab been issued, and 
four others are in the press. The Survey Library 
was mainly established at the cost of 40,000 dollars 
subecribed by the mining companies and private 
donors. The Geological Survey was allotted in 1916 
an annual grant of 80,000 dollars, but the amount 
received has fallen to' 20,000 dollars, and the work 
has been carried on through the self-sacrifice of the 
members of the Survey. The list of the Survey pub- 
lications shows an output of work which is highly 
creditable in consideration of the political and financial 
embarrassments of the past few years. A memo- 
randum by Dr. Gunnar Anderson announces the 
proposed establishment of a Biological Museum at’ 
Peking of the same standard the Geological, 
museums, each 

as an institute for scientific research com- 
bined with an educational exhibition. 


Tue weather in the British Isles for the winter season 
ending February 27 is dealt within the Weskly Weather 
- Report, published by the Meteorological Office from ob- 
servatons during the months of December, January, 
and February. District values and therr deviations 
from the normals are given for eleven districts of the 
British Isles, together with the mean values for the 
whole. Mean temperature was highest in the 
Channel Islands, where it was 46°-2 F., and lowest in 
the east of Scotland, where the mean was 37°-5; in 


_ the south-east of England, including London, the 


mean was 41°-7, Mean temperature for the winter 
was above the normal in all districts except in the 
eqst of Scotland, where the deficiency was o°-r. The 
greatest excess over the normal was 1°-4 ın the north 
of Irelamd, and the next highest excesses were 1°-3 in 
the south-east of England and 1°%2 in the east of 
England. The absolutely highest temperature was 
60° in the north-east of England, varying to 55° in the 
weet of Scotland; the lowest was 4° in the east of 
England, ranging to 18° in the south of Ireland and 28° 
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in the Channel Islands. Rainy days were in excess ` 
of the normal in all districts ; the greatest excess was 
Io days in the east of Scotland. The aggregate 
amount of rain was in excess in all districts except 
in the north of Scotland, where the deficiency was 
1-77 in., the greatest excess was 3:78in. in the 
Channel Islands, while ın the south-east of England the 
excess was 2:25 in. There was a slight deficiency of 
sunshine in all districts except in the south-east of 
England, where there was an excess of o'r hour a day 
on the normal, and the average duration of sunshine, 
which for the winter was 1-9 hours a day, was greater 
than ın any other district except the Channel Islands, 
where it was 2:1 hours a day. 

Tae recently issued part of Curts’s Botanical . 
Magasine (Part ii. of Vol. 151) contains eleven plates, 
most of them “L, Snelling del et lith,” which 
worthily maimtain the high standard appropriate to - 
the ‘present editor, Dr. O. Stapf. In the Journal of 
the Royal Horticultwal Society, Vol. 51, Part i, 
January ‘1926, Dr. Stapf has a very vivid and force- - 
ful account of the history of this famous magazine, 
commenced in 1787 by Williant Curtis, as an illustrated 
magazine, to issue to subscribers to his garden at 
Lambeth Marsh and other interested patrons, and 
incidentally to retmeve his financial losses upon a. 
monumental and far too expensive “ Flora Londi- 
nensis.” Dr. Stapf traces the history of the magazine 
through its various vicissitudes, its triumphal career 
under the Hookers, father and son, ita association 
with Kew when Sir William Hooker became Director 
of the Royal Botanic Garden, and its submergence 
during the difficult years following the War. This: 
history is a timely reminder to the. fellows of the 
Royal Horticultural Society of the fine tradition of 


this magazine and the purpose it serves, as ıt is now 


edited by Dr, Stapf for the Society, which has under- 
taken responsibility for the new issue, and in so 
doing promoted the interests both of botany and 
horticulture. Incidentally the ‘current issue illus- 
trates by the proverbial exception the general rule 
as to its contents. The, magazine illustrates, not 
native plants, but plants introduced to British 
gardens from all parts of the world, the illustrations 
being accompanied by authoritative and very valu- 
able systematic descriptions, with notes on the dis- 


-tribution of the plant and its cultivation in Great 


Britain. In the present number, however, appears 
a British plant, Acontivm angiicum, Stapf, a new 
species which the editor creates for a monkshood 
often grown in English gardens, but also fonnd wild 
in England. Dr. Stapf has failed to trace it outmde 
England and i is forced to the conclusion that it is truly 
native. ws 

We much regret to announce the death, on March 
I5, at the age of seventy-nine years, of Sir Philip 
Watts, K.C.B,, F.RS., lately Director of Naval 
Construction, Admiralty. 

THE seventh Mackenzie Davidson Memorial Lecture 
of the Rdntgen Society will be delivered by Dr. A. 
Dauvillier of Paris. Particulars of the subject and 
date will be given later. 
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Sm ARTHUR SMITH Woopwarp has left England 
for Beirut, Syria, where he will be engaged for the 
next three months in the preparation of a work on 
the Cretaceous fishes of Mount Lebanon. 


At the meeting of British botanists held in the rooms 

: of the Linnean Society of London on March 10, it was 

resolved to send an invitation to the members of the 

fourth International Botanical Congress (Congress of 

Plant Sciences) meeting at Ithaca, New York, U.S.A. 

in August, 1926, to meet for the fifth International 
Botanical Congress, in London, in 1930. 


Tue Council of the British Association will nominate 
Sir Arthur Keith, Hunterian professor in the Royál 
College of Surgeons and secretary of the Royal 
Institution, as president of the Association for the 
meeting in Leeds ın 1927. The presidency of Section 
`K (Botany) at the Oxford- meeting, made vacant by 
the death of Dr. William Bateson, will be filled by 
Prof F. O. Bower, formerly Regius professor of botany 
> in the University of Glasgow. 


THe New Museums Club, an association of Univer- 
_ sity employees at Cambridge, is organising a popular 
acientific exhibition to be held in the University 
Examination Hall and the new wing of the Chemical 
Laboratory on March 24-27. The entire proceeds are 
to be given to the benevolent fund of the University 
Servants’ Pension Scheme. The exhibition will be 
arranged with the view of giving a popular idea of the 
teaching of science and the scope of research in the 
University, and three lectures are to be given each day 
by different members of the University staff, includ- 
ing the vice-chancellor, Prof. A. C. Seward, who will 
describe “‘ A Trip to Australia.” 


Art the annual general meeting of the Ray Soaety 
held on March 11, the following offi wore re 
elected: Prasident, Prof. W. C. McIntosh; Treasurer, 
Sir Sidney F. Harmer; Sscrstary, Dr. W. T. Calman. 
Mr. C. D. Soar was elected a vice-president, and Mr. 
J. M. Offord and Mr. E. Whitley were elected new 
members of council It was announced that Prof. 
von Goebel’s “ Wilhelm Hofmeister: the Work and 
Life of a Nineteenth Century Botanist,” translated 
by Mr. H. M. Bower and edited by Prof. F. O. Bower, 
would shortly be piblished, and that the Society’s 
issue for 1926 would be the second volume of.“ British 
Hydracarina,” by Mr. C. D. Soar and Mr. W. William- 
son. 


Tus following bave been elected officers of the 
Physical Society for the year 1926-27: President, 
Prof.-O. W. Richardson; Vtce-Presidents, Sir Oliver 
Lodge, Sir Richard Glazebrook, Dr. C. Chree, Prof. 
H. L. Calendar, Sir Arthur Schuster, Sir J. J. 
Thomson, Mr. C. Vernon Boys, Prof. C. H. Lee, 
Sir William Bragg, Dr. Alexander Russell, Mr. F. E. 
Smith, Dr. E. H. Rayner, Dr. J. H. Vincent, Dr. D. 
Owen, Prof. F. L. Hopwood ; Secretarias, Prof. A. O. 
Rankine, Imperial College of Science and Technology, 
Mr. J. Guild, National Physical Laboratory, Tedding- 
ton, Middlesex; Foreign Secretary, Sir Arthur Schuster; 
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Treasurer, Mr. R. S. Whipple, 45 Grosvenor Place, 
S.W.1; Ltbranan, Mr. J. H. Brinkworth. Prof. 
Charles Fabry, professor of physics at the Sorbonne, 
has been elected an honorary fellow of thel Physical 
Society. y 


A LENGTHY catalogue (New Series LX.) of new 
and second-hand books and periodicals on zoology 
and biology has just reached us from Messrs. G. E. 
Stechert and Co., 31 East roth Street, Npw York. 
The prices asked, in American currency, appear to be 
reasonable. 


Messrs. Longmans, Green and Co., Ltd., 
shortly publish a new work by Sir J Chunder 
Bose on “ The Nervous Mechanism in Plants.” A 
further volume is to follow. Another forthcoming 
book in Messrs. Longmans’ list is “ A Mantal of the 
Flowering Plants and Ferns of the Transyaal with 
Swaziland, South Africa,” by Dr. J. Burtt Davy, in 
four parts; Part I.—Pteridophyta to Bombacacez. 
The four parts when completed will be issued in one 


volume. 


Messrs. Dulau and Co., Ltd., 34 | Margaret 
Street, W.1., have just issued a catalogue!(No. 139) 
which should be of interest to many readers of NATURE. 
It mves the titles of nearly 1400 second-hand works 
relating to astronomy, astrophysics, and the: industrial 
arts, many from the library of the late Dr. W. H. 
Maw. Copies are to be had upon application. 


APPLICATIONS aro invited for the following ap- 
pointments, on or before the dates mentioned :-—An 
assistant inspector for the examination of laboratory 
and general scientific instruments under the India 
Store Department—The Director-General, India Store 
Department, Belvedere Road, S.E.1 (Ma 30) A 
professor of anatomy at the Ceylon Medical College, 
Colombo— The Pnvate Secretary (Appointments), 
Colonial Office, 38 Old Queen Street, S.W.1 (March 
31). An assistant pathologist under the Metropolitan 
Asylums Board—The Clerk, Metropolitan Asylums 
Board, Victoria Embankment, E.C.4 (April 1). An 
investigator under the Safety in Mineg Research 
Board to carry out work on the strengths of materials 
and structures for the support of undergreund work- 
ings in coal mines—The Under-Secretary] for Mines, 
Establishment Branch, Mines yr aia a Dean 
Stanley Street, S.W.1 (April 6). A mycologist for 
the Forest Research Institute, Dehra Dun, United 
Provinces, India—The Secretary to the High Com- 
missioner for India, 42 Grosvenor Gardens, S.W.r 
(April 7). A science master at the Lord Wands- 
worth Agncultural Collegé, Long Sutton, ks 
—The Secretary, Lord Wandsworth College Trustees,» 
71 Piccadilly, W.t. A head of the department af 
hygiene and bacteriology and part-time |lecturer in 





hygiene and maternity and child w at King’s 
College for Women (Household and al “Science 
Department); also a part-time lecturer in economics 


—The Secretary, Campden Hill Road,,W.8. An 
assistant lecturer in hygiene and publiq health ar 
Battersea Polytechnic—The Principal. | 


t 


428 .. 





NATURE 








Our Astronomical Column. : 


_AurdRaL Disptay or Marcu 9.—A display of the 
Aurora Borealis causing widespread interest was seen 
- from a number of places in the south and east of 
Hi ene during the evening of March 9, between 
half-past seven and half- eight. It was visible, 
at least partally, from the suburbs of London, its 
probable commencement being noted by two members 
of the staff at Greenwich O atory at 19h 30m 
Communications we have received from Mr. R. T. 
Gunther of Oxford and Mr. C. Leaf of Cambrid 
give interesting details of the rapid changes invaniably 
associated with this phenomenon. 

As seen from Greenwich, with the glare of the lights of 
east London to the northofthe Observatory, theanurora. 
appeared between 192 30™ and 20% as a changing and 
indefinite area of suffused light, of a dull fame colour 
in the north-west and for a short time in the north-east 

. At Cambridge and Oxford a number of variable 
bands and streamers were visible, being at first white 
or in the north and reddish in the north-west. 
Immediately after 20h, Mr. Leaf states: “ The pink 
colouration [of the streamers] became very strong, 
changing to a dark but intensely luminous red At 
the same time the red streamers became a: luminous 
patch which eed spread across the sky .throngh 
north to east. At the western end of this band was a 
vast red puo which, starting at the horizon, reached 
almost the zenıth forming a most beautiful 

8.” . a 

Mr. Denning, writing from Bristol, states that at 
zg 30™ an intense glow was diffused along the 
northern horizon. This quickly faded and then 
tapidly increased in htness, streamers developing 
at 208. " In the n -west . . . a. broad column 
of white light 4° in width and apparent double 
became exceedingly conspicuous. It immediately 
widened until it consisted of a.mass of rays 20° in 
width and the colour changed to an intense red.” 

An examination of the magnetograph traces at 
Greenwich shows that the magnets to be 
noticeably disturbed at 194 30™, and at zo 5™ the 
Declination magnet’ was suddenly deflected -35’ 
towards the east. The magnet recovered its normal 
position by about 214, but it continued to show 
minor disturbance until the following -morning.” 
At the time, a large group of sunspots (see NATURE, 
March 6 and February 27) was very near the sun’s 
west limb. There-was, howéver, no large spot near 
the central meridian, although one of comparatively 
minor im ce was slightly east of the meridian, 
in latitude 21° north, in a part of the sun not active 
in spots recently. 


Ensor’s Comet.—There is abundant evidence that 
Engor’s comet ıs now much fainter than was expected 
from 113 apa in the southern hemisphere in 
Jenner. has evidently ded- greatly since 
perth N ac and now the whole of an 
ordinary telescopic field, so that the lack of contrast 
makes visual observation very difficult. 

Mr. B. M. Peek, of Herne Bay, obtamed a photo- 
*graph on Wednesday morning, 10, which shows 
a large faint nebulous blur so close to’ the tabular 

tion of the comet that identity with it 1s probable. 

t may be recalled that Holmes’s Comet in 1892 
underwent a similar expansion which rendered it 
unobservable fora time. There was then a recrudes- 
cence of brightness at the nucleus, which later ex- 
panded again The possibility of similar changes in 
the present case should be borne in mind. As the 


comet 18 now bering circumpolar, ıt is well placed 
lowing ephemeris is for 6 A.M. 


for observation. The 
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NEPTUNE’S SATELLITE.—A paper by Prof. Eichel- 
berger, Director of the American Nautical Almanac, 
was read-at the meeting of the Royal Astronomical 
Society on March 12, m which all the observations 
of Neptune’s satellite from its discovery until the 
year 1923 were discussed. The work was commenced 

Prof. Newcomb, but left unfinished at his death ;. 
his computatons wete utilised, but they have been 

eatly added to. A splendid series of observations 

Prof. Barnard sealer A bg ahh years 
deserves special mention. period revolution. 
of the pole of the satellite’s orbit about Neptnne’s 
north pole is found to be 585 years. _ The eccentricity 
of the orbit 18 Mg? Fa about o 0049, but its reality 
a aera wo by the fact that, when the - 
o tions are grouped by observers, each series 
indicates motion of the apse ın the same direction, 
this bemg the opposite direction to that of the node, 
as it should be. The values found for the annual 
motion of the apse vary from’ 1 5° to 3-0°, but are 
v uncertain. - i 
. Jackson used Prof. Eichelberger’s results to 
obtain an estimate of the period of Neptune’s rotation. 
On certam assumptions as to the distribution of 
matter within the planet, he found the period rg} ; 
but he thought it qurte possible that the true pon 
was double the 72 50™ announced by Maxwell Hall 
from photometric observations, and afterwards 
by Opik and Liviander at Tartu. 


Tse DISTRIBUTION oF Non-Garactic NEpuLa.— 
Some years Fai a series of poor of selected 
areas were en by Fath for the purpose of the 
Mount Wilson -Catalogne of Magnitudes. The limits 
of magnitude photographed were so low as 18 to 19- 
on the international scale, and counts were made of 
the nebulz found ın each area. These counts are 
re-examined by F. H. Seares in the Astrophysical 
Journal, vol. 62, p. 168. The selected areas are 139 
in number, distributed at intervals down to 15° South 
Declination, and are ee by Seares first to show 
the distribution of the nebule in galactic latitude. 
The shows the gradual ap ce of nebulæ 
at about 20° latitude (in both hemispheres), followed 
by a rapid ıncrease in numbers up to 30°. The well- 
known concentration near the c poles is shown 
in the case of the North Pole, but*the south polar 
region is not included among the selected areas The 


distribution in galactic longitude is interesting in. - 


showing strong evidence of a band of nebular con- 
centration crossing the North Pole in longitudes 
50°-220°. It appears, however, that the distribution 
in longitude depends on the size of the nebula under 
consideration. The majority of those discussed by 
Seares are very amall, having diameters of lees than 
30”. An estimate is made re allowing for losses 
arising from eae eae of the total number of 
nebula ım the sky. is number (estimated at 

00,000) is: considerably smaller than that given by 

urtis- Bakes and though there is a source of 
error in the as etrical distribution of the photo- 
graphs, Seares considers that it 1s insufficient to recon- 
cile the considerable discrepancy between his estimate 
and that of Curtis. , : 
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THe AURIGNACIAN STATION aT La QUINA 


ae .—In the Bulletin of the Socidtd d Anthro-- 


aris, Ser. 7, T. 6, Fasc. 1-3, Dr. Henri 

mn gives an account of the A levels of 
genet site of La Quina, where he has been 
tic exploration since 1908. 

‘the site was brought to the notice of 
rea a , when Dr. Martın first visited 
it in 1905 he could find no trace of any attempt at 
systematic or scientific investigation outside the 
` excavations made in the course of-the original road- 
making operations. © Dr. Martin’s investigations have 


me vo 


revealed that the area of occupation was situated at” 


the base of the cliff. The Aurignacian levels, three 
i number and su posed, are on material brought 
down by landslides, beneath which at the bottom is 
a Monsterian station. Over this station the debris 
formed a mound four metres thick and forty metres 
in extent, ted from the cliff by a hollow ditch 
in which was found the refuse of the earliest Auri 
nacian settlement, consisting of broken bones, in 
particular those of the reindeer and the horse, calcined 
stones and relics, broken and whole, of the industries 
of the inhabitants. On each of the occupation levels 
were layers of fallen material similar to that overlying 
the Moustenan and separating the stations one 
another. Of the Aurignacian levels, the first or 
lowest and the third are the most important. The 
absence of audi pots and of transitional forms ın 
the lowest station showed that a certain development 
in culture had already been attained. The character- 
istic form 18 a reindeer horn i or lance head, 
flattened, but not quite conformable to the usual 
. No graves were found and no example of 
tio activity has come to light. The station 
belongs to the Lower Middle Aurignacian, and is 
comparable to Istunitz The middle station contams 
no specially characteristic features, and o 
was probably not longed. In the Sonata 
level of occupation fie aaen i Laine 18 
the keeled scraper, and its culture is com onabl with 
that of the Boniton site. 


BuppERMOKAN.—In the Indian Anktquary for 
February, Sir Richard Temple publishes the first part 
of some notes of investigations made some years 
ago into the question of a seamen’s spint of which 
the shrines, known to Europeans as Buddhamakam, 
are found along the coast of Burma from Akyab to 
Mergui. These shrines have no connexion with 
Buddhism. They are universal, bemg accepted by 
Buddhists, Hindus, and Mohammedans alike, and G bY 
natives of India, Burma, and China, a sign that th 
are symbols of the animism which underlies all 
Indian religions. Their chief votaries are sailors, 
fishermen, and those who obtain a livelihood by the 
water The name is Indian, not Burmese, and 
Mohammedan in origin. It is properly the shrine i 
Badar-Badarmaqåm, who is Pır Badar of ntaga, 
known to Indian Mohammedans as Badru 
Aul, who represents by his attributes Khwaja 
Khizar in modern Khwaja Khizar in turn 
is Al-khidhr of the Koran, Se id is mixed 
with Mehtar Ilyds, the of peat 
tradition, the Spirit” of Hood. This form of 
belief 1s stul extant in Russia and finds reson in 
the water festival of the prophet Hy.. So far as 
the evidence obtained from Burma goes, it appears 
that at certain spots along the Burmese coast, at 
Akyat, Sandoway, and Mergui, a supernatural bang 
is worshi , hs worship being mainly that common 
all over east, t.s. it 1s a survival of a local animustic 
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Its connexion with Pir Badar is dire to the 


worship. 
fact that, as often at tie one of the loca} professed 
religions, in this case Mohammedan, has annexed 


the supernatural being of the older belief and has 
identified it with the saint best known to bulk of 
the sea-faring population, Pir Badar of Chit ong. 


THE SYSTEMATIC CHARACTERS oF SEA-GuLIs.— 
There 18 a freshness of treatment and wealth of obser- 


vation m Dr. J. Dwight’s monograph of the world.s 
lis which make it invaluable to the s tist 
(Balan of the American Museum of Natural History, 
ec. 31, 1925). Difficulties in e de ination 
of species have always Saar involved in the compli- 
cated series of plumag oe oe thro en ane 
attaining finality, wah vary m a nk 
plumage-cycle of the small a th fees 
cycle of the large species, year P have its own 
non-nuptial and nuptial ents Co uently 
great attention has been paid by Dr. Dwight to the 
ation of the stages of immaturity, with the 


result that the description of a species, say the lesser 
black-backed gull, expanda into an account of ten 
different stages of plumage, which, with an abbrevi- 
ated synonymy, accounts of distributon'and of the 
four geographical races, cover nine pagds of print. 
The succession of changes is made readily in ie 
by excellent diagrams of the colour patterns o 

wings and tail of ev eat? Baan and 
the flesh colours of - and feet many species 
are accurately portrayed. Single type no 
longer mest the needs of this detailed ‘analysis ot 
stages, so that a series of ‘' reference ens 
13 appended to each p! e. The buthor has 
examined each of the forty-four known species of 
gulls, and his classification remaims conservative, 
though he creates a new sub-genus Sanndersia for 
a Chinese species of Hydrocolceus. oe 


CANADIAN SALMON.—There have as yet been no 
ublished records of the examination ot! scales from 
salmon: Mr. Menzies’ paper on the salmon 
(Salmo salar) from the River Moisio, a into the 
north side of the Gulf of St. Lawrence) (Proc. Rav. 
Soc. Edinburgh, vol. 45, Pt. iv. No. 30),:19 welcome, 
therefore, as giving the first informa ge Reed the 
life-history of the adian fish furnish 
readings. Unfortunately, thé samples ia oe ior 
Mr. Menzies for examination were small iand cannot, 
as he admits, be considered as representative of the 
salmon population frequenting the river! The scale- 
markings resemble exactly those of the scales of 
Scottish fish: the period of slow wth is well- 
marked. Scales taken from fish in June and early 
ay Mowe that 81 cent. were ‘ spring’ fish ; 


tland at this a one expects ean-run fish 
to be almost exclusively pead fish. The 
majority were ‘ maiden’ salmon re from the 


sea after three winters. Grilse were kbsent a 


the sample. The whing-scar, when, ıt 
was Clear and sho that 16-7 per cent. ee 
fish, as com with the onal 4 per!cent. on the 


east coast of Scotland; most had spawned once, but 


the numbers with two and three spav g rings were 
noteworthy ; one even was re g: to spawn a 
fifth tmo. Thea of the eae at nfigrahon 


was. between that of smolts from the north-east of 
Scotland and smolts from Norway. The Aoma 
fish were fat and well nourished, comparing favourab ab 
with the most finely shaped Scottish fish. Len 
calculations from scale measurements did not differ 
materially from those of Scottish salmon. 


| 
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A PECULIAR Parasitic Crustaczan.—Prof. T. 
Komai descnbes (Mem. Coll. Sci., Kyoto Imp. Univ., 
vol. 1, No. 3, Oct. 1924) a new species of Sarcotaces, 
fourteen examples of which were found embedded in 
the subdermal connective tissue of Antennarius Their 
presence causes prominent lumps on the surface of 
the fish. Each indivıdual ıs enclosed in a thin sac 
formed of the host’s connective tissue, and the sac 
has no opening to the exterior. The parasite, which 
varies in length from 5 mm. to 15 mm., is rounded 
anteriorly and pointed posteriorly, and exhibits 
eleven segments, the first mx of which constitute the 
cephalic and thoracic region and the last five the 
abdomen. In the first segment is a small mouth 
bordered on each side by a hand-shaped proceas— 
poasibly the maxilla. Farther back is another pair 
of processes—poasibly the vestigial maxilli . 
There are no antennz and no limbs. The mouth leads 
into a blindly ending gut which contains dark 
particles, apparently the ted blood of the host, 
intermixed with muscular and connective tissue fibres. 
The ovary is freely branched ;, the pviduct anses in 
the sixth segment and opens near the anterior margin 
of the seventh, but continues backwards round the 
blind end of the alimentary sac and unites with the 
corresponding oviduct of the other side. On each 
side ın the lateral region of the second segment is a 
testis, the lumen of which is continuous with that 
of a neighbouring branch of the ovary. In the fluid 
which the space between the body and the 
enveloping sac were found numerous developing eggs 
and free ee larve. The two previous observers 
Pepsin eare dae have investigated ee 

, P t respectively in the Copepoda and in 
the Cirripedia. Prof. Koma: agrees T Olsson’s 
view, because the opening of the oviduct is in the 
first abdominal ent, and in the nauplius antero- 
lateral and anal spines are absent. The two previously 
known es -of Sarcotaces were obtamed from 
fishes en off the West Indies and off Norway. 
The present species is regarded as new (S. pactficus) 


INFLUENCE oF Roots or WALNUT TREES UPON 
OTHER PLANTS —A. B Massey has an interesting 
- paper upon this subject in Phytopathology for December 
1925 (vol. 15, pp. 773-784). He gives very convinc: 
evidence that the presence of the roots of walnu 
trees in close con with the roots of lucerne, 
tomato, and potato is responsible for the wilting and 
death of theee other plants. The effect does not 
spread from the walnut tree roots generally mto the 
soil, and is only uced when the walnut roots he in 
close contact with the root ‘ of the other plant. 
An extract of the bark of the walnut root is shown 
to have a toxic action upon the roots of, the tomato 
plant grown in water paar and it is suggested, but 
not entally established, that the action of 
the ut roots is produced by a toxic constituent 
substance, juglone, which is a naphthaquinone. 


TREATMENT OF GRAIN FOR Bunt.—The treatment 
of bunt (caused by Tsilstia trict and T. lavis) with 
solutions of co sulphate on formalin, as is usual, 
{s open to the objections that the wheat seed has to 

ied before sowing, and tbat care is needed to 
avoid the use of too strong solutions, which would 
injure the: grqin. iments on treatment 
with bad a dusts have given very sa com- 
parative results, bunt bemg controlled, though not 
ig tad eliminated, by the use of such dusts 
(K. Sampson and D. W. Davies, Welsh Journ Agric., 
2, 1925). The most successful applications were de- 
hydrated. copper sulphate and copper carbonate con- 
taining 50 per cent. copper, at the rate of 2 oz. per 
bushel of grain, other dusts with lower percentages 
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of copper proving effective at-4 oz. per bushel. On 
the whole, copper dusts were more efficient than 
formalin solutions, and had the advantage of eliminat~ 
ing risk of damage to the seed. The treated seed 
gave better growth in the field, with increased tillering 
and higher yield of grain, indicating that Tsleha 
tritict has sòme deleterious action on the plant apart 
from that caused by the replacement of healthy grain 
by bunted grain. The possibility exists of some 
stimulating action by the chemicals employed, and 
this 1s being investigated. The advantages of dry 
treatment lie in its convenience, as no solutions need 
making up, the grain 1s more easily handled at sowing 
time, and the dusting can be carried out at any time 
between harvest and sowing without danger of lower- 
ing the germination capacity of the seed. 


INVESTIGATIONS ON Porato Diszasus.—The grow- 
ing importance of research on virus diseases entails 
constant seeking for new methods of investigation, of 
which some of the more recently devised are described 
by P. A. Murphy and R. McKay (Sct. Proc. Roy. Soc. 

lin, vol. 18, January 1926). Investigations are 
much ham by the usual necessity of conducting 
experiments in insect-proof houses, but for expen- 
ments that can be completed in one this 18 
obviated by a new method of grafting by cores ın- 
serted from one tuber into another, planting pie 
done in the open. Mosaic diseases are transmi 
-freely by using infected cores, but leaf roll does not 
appear to be transmittable unless the tubers are kept 
in the cold after grafting. This affords a useful means 
of ting mosaic from leaf roll infection by keep- 
ing the grafted tubers at about 20° C. before planting. 
If leaf roll infection is desired, cleft grafting on the 
sprouts 18 a very useful method of obtaining tuber 
infection. Cleft grafts are also reliable for infecting 
stalks and foliage, all diseases and combinations bang 
equally transmitted, except occasionally streak, the 
latter, however, being readily transmitted by leaf 
mutilation. The rate of spread of virus ın the potato 
plant has been studied By eg sngle-stemmed 
plants at the top, and then removing the lateral 
shoots at-intervals and growing them as cuttings, or 
by similarly removing tubers. In such plants the. 
virus spreads to all parts of the stem and tubers 
after an interval of more than 8 to 10 days and less 
than r4 to 15 days. Further work deals with the 
isolation of streak, which causes much trouble in 
endeavouring. to isolate other diseases, as it is fre- 
quently present in certain varieties of potatoes in 
which it does little or no harm and where 1ts presence 
would never be suspected. 


PLANT CuTicLes IN Coar —Ordinary domestic 

` ence convinces many of us that there are wide 
a es ın coals, When it is considered what 
extensıve vegetable remains must be embodied in the 
coal and what a varied panorama living vegetation 
vides, the fact seems less s i if none the 
les apnoying on occasion. Obviously not only the 
method of preservation, but also the nature of the 
ori 1 vegetation concerned must affect the quality 
of the coal, and from this point of view attention is 
beng directed, under the ægis of the Safety in Mines 
Research Board, to the identification of character- 
istic vegetable debris, with the view of seeing whether 


any special properties, such as flammability, show 
correlation with particular vegetable components. . 
As Pa No. 17 of the Research Board don: 
HM. 


tationery Office, 1926; Is. net), V H. Legg 
and R. V. Wheeler publish an account of their study 
of the chemistry of the cuticle of a hving plant, 
Agave americana, arid of the well-known paper coal 
from the Moscow basin, which consists almost 
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entirely of compressed plant cuticles. They find this 
paper coal to be only very slightly attacked by 
alkahs. The authors state that they are now engaged 
in dite Ean of cuticles from bituminous coal by 
a me which leaves them unaltered in composi- 
tion, with a view to their further chemical study. It 
must not be forgotten, however, that there are other 
fat impregnated layers, at least in living plants and 
peat deposits, which are likely to be as well preserved 
in coal as cuticles, and it is not clear that some of 
the excellent photomicrographs in Plate IV., described 
as of cuticles from bituminous coals, necessanly 
Tepresent cuticles at all. 


New Mexican LanD SHELLS —There seems to be 
oe aes new from Mexco in the way of 
sh Two more pa have lately appeared. 
Dr. P Bartsch describes (Pre US Nat Mus., 77, 
art 22) three new 1e3 of Holospira. Dr Pilsbry 
and Prof. Cockerell (Proc Acad. Nat Sct. Phtlad , 77) 
deal with a senes of shells belonging to several genera 
including two new species of the carnivorous Glandina, 
bringing the total number of species of that genus 
known from north-western Mexico up to ten he 
further descnbe a very handsome little helicoid, 
Polygyra nayariia, n. sp, from the State of Jalisco, 
Central Mexico. 


PARAGENESIS OF PEGMATITES.— An important 
study of the minerals and their sequence ın certain of 


the granitic atites of Maine has been carried 
out by K. L. des, and the results are published in 
The 


merican Mineralogist, vol 10, 1925, pp. 355-411. 
The original pegmatite magma coyatallined after the 
manner of a te, accessories including tourmaline 
and beryl being followed in turn by microcline and 
quartz. Mineralisation then continued through the 
agency of ascending solutions which were Te- 
sponsible for the development of pockets and cavities. 
A high-temperature hydrothermal phase came first 
and introduced minerals such as quartz, cleavelandite 
ynie, and various lithium-bearing species. Then 
ollowed an intermediate phase in which many rare 
lithium- ese phosphates were depomted. The 
third and al phase is represented typically by 
quartz, cookeite (a lepidolite-like mineral), and purple 
_ apatite. Weathering by groundwaters was re- 

nsible for the last crop of minerals produced, the 

ief alterations being to clay minerals and manganese 
hydroxides. Many of the minerals, including some 
remarkable quartz pseudomorphs, are eal in 
detail wıth analyses. 


THe GEOLOGY OF SOUTH AFRICA.—The Geological 
Survey of the Union of South Africa has just issued 
a geological map of the Umon on the scale of one to a 

on. The map is a revision of one that was com- 
piled for and exhibited at Wembley. It now appears 
in four unmounted sheets, each 38 in. b PB 1D. 
(Price 25s.) The colour scheme has iwellichowen: 
and the printing and registration carefully executed. 
In all, 29 different formations are distinguished, and 
nowhere ıs there any source of confusion either ın 

ecology or topography. An explanaton of the ma 

sold separately at 6d ) by the Director, Dr. A. W. 
ogers, provides a valuable summary of the geological 
structure of the Union. An account of the physical 
features 18 followed by a description of the geological 
history and the ou ding structural features, and 
the pamphlet concludes with a table of formations, 
igneous intrusions, and earth-movements’ The chief 
erences from former interpretations are (a) the 
Temoval of the Vredefort te from the end of the 
Witwatersrand em, (6) the transferring of the 
former Lower Waterberg to the Upper Transvaal , 
(c) the assignment of the Bushveld complex to the 


NO. 2942, VOL. 117] 


NATURE ‘ 


431 


Upper Transvaal , and (d) the inclusion of the Pilands- 
berg alkaline rocks with the Cape System at its base. 
The Swaziland system remains, as formerly, a con- 
venient class ito which all the older rocks are placed 
pending more satisfactory evidence of ther ages. 

ere 19 still no means of deciding whether the 
Transvaal system ıs Palwozoic or pre- Cambrian. 
This 18 a case where a determination of the age of the 
younger granites or of the Bushveld complex by 
Tadioactive methods would be of the utmost import- 
ance At the moment one can only direct attention 
to the lead-ratios of the Katanga (probably Ordo- 
vician) and Morogoro (probably Late pre-Cambrian 
uraninites These suggest that the equivalents of 
the Transvaal and Waterberg systems are respectively 
of pre-Cambrian and early Paleozoic dates 


RAINFALL OF THE Dutca East INDIES —The Royal 
Magnetical and seal an Observatory of Batavia 
has published volume 2 of a monograph on the rainfall 
of Java and Madura based on the observations of 
several hundred rainfall stations during the period 
1879-1922 The atlas consists of fifteen beautifully 
printed maps on a scale of 1 to 1,000,000. Relief of 
the highest ground ıs shown by hill-shading. The 
first map shows the location of the stations, while the 
others give the mean annual and the monthly rainfall. 
Volume 1 of the poner is to contain the tables 
and volume 3 the text. e text ıs ın both Dutch 
and English f 


SQUALENE —An account of further research on the 
unsaturated hydrocarbon squalene, occurring in large 
amounts in certain shark-liver oils, appears in volume 1 
of the eae A Papers of the Instituts of Physical 
and Chemscal Research, Tokyo Decomposition of the 
hexa-ozonide, together with other facts, show that 
squalene is a higher aliphatic terpene. 


INVERSION OF CANE-SuGAR.—The kinetics of the 
imversion of cane-su im acid solution have been 
Teinvestigated by S. Pennycuick, of the University 
of Adelaide, whose results are given in the January 
number of the Journal of the Amencan Chemical 
Society. In the presence of a large excess of water the 
Teaction 

CygH yO, + HO = CH0 + Cg y205, ~ 

first investigated from this point of view by Wilhelmy 
in 1850, 18 usually assumed to be unimolecular, since 
the active mass of the water remains practically 
constant According to the investigations of Worley 
in rgir the unimolecular law is not followed, and 
Armstrong and Caldwell ın 1905 asserted that, with 
weak acids, the earlier stages are represented by a 
linear and not a logan c concentraton-time 
formula. Other observers state that the unimolecular 
law holds with weak acids but not with strong acids, 
whilst a number of investigators claim that the 
inversion process follows the ummolecular law 
within the hmits of experrmental error The principal 
advance claimed in the above investigation 1s the 
elaboration of three methods by means of which the 
rotation at zero time may be directly determined 
In this way ıt was found that the velocity constant 
k increases slightly and steadily during the inversion, 
the maximum increase not exceeding 5 percent The 
very constant results of other workers are probably 
vihiated by errors which are discussed im detail The 
hydrogen ion activity also shows an incregse, as 
measured by the hydrogen electrode, of from 1 to 3 
per cent. during inversion, according to the stren 

of the acid used. The use of the bimolecular 
equation: Velocity =A(sucrose)(water) 13 shown to 
be unsound, and the inversion 1s best represented 
by the equation’ Velocity = (sucrose molecules per 
molecule of water)(H 10n activity). 
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Archæology and Natural History in Lithuania! 


PREHISTORIC FLINT IMPLEMENTS. ° 


AMONG the many remarkable achievements of 
archzeological research during the last few years, 
not the least noteworthy has been the piecing together 
of the evidence for bridging the gap which, ıt was once 
almost an article of faith to hold, lay between the 
oe and neolithic iods of the stone age. 
Birkner has recently added to the record of 
sites ae eastern central Europ from which evidence 
has been obtained upon this still obscure 
question During the War a collection of stone 
umplements was made by Dr. E. Stechow while on a 
zoological expedition in Lithuania. The implements 
were surface finds and came from Zubrovo, 55 km. 
north-east of Grodno on the banks of the Kostra, an 
affluent of the Niemen, from the shores of Lakes 
Berszty, Oziery (Jeziory), and Nowaja Ruda. Accord- 
ing to the description furnished by Dr. Stechow, the 
sites on which they were found agree in strips 
of dry open land in the neighbourhood of marshy 
und running along streams or on lake shores. 
etimes they are backed by wooded or forest 
land. Prof. Birkner compares a number of stone 
age sites in Lithuania recorded by Wandalin Szukie- 
wiez from the banks of the mvers Mereczanka and 
hie and the Stegela, Ula, Duba, and Pielasa 
es 
The implements found by Dr. Stechow included 
knives of various forms, points of various types, arrow- 
heads with concave bases, umplements of geometrical 
form, ‘triangular and trapezoidal, various forms of 
scrapers, gravers, axes, some of the latter of charac- 
teristic Scandinavian type He refers to mmilar 
types recorded by Sznkiewiez, and in both cases com- 
can them with finds in Bavaria made during the 
ten years in the neighbourhood of Lichtenfels. 
-At Schdnsreuth in particular a large number of 
scra and geometncal implements of Tardenois 
was found, also at Ansbach and at Neumarkt. 
It is evident that a large proportion of the implements 
are of a character typically -Tardenoisian. Dr. 
Birkner goes on to point out certain features which he 
maintains are common to the sites. They are for the 
most part located on open’ ground, sand, loam or 
gravel, sometimes, as m Lithuania, near marshy 
und or on the shores of rivera and lakes The 
implements themselves include gravers, which are to 
be referred to a paleolithic type, while they also in- 
clude forms neolithic in character, as for example the 
axes and chisels. T all the circumstances into 
account, his conclusion is that they represent a distinct 
culture — Oberfldschenstemmsctt as distin ed from 
Wohkngrubensisinazsts. This culture belo 
le living in o spaces, by 
ea by nie th eae of ashing 
relation to or occurrence of neolithic forms indicates 
a true transitional phase. 
Talking these facts, and the distribution of the 


3 de math.-phys. Elasso der Beyer, Akaderme der Wissen- 


echaften, sur Netu- und to Lithanens und 
Gebsete, Hara Sa 
ninme, roo Pret De. B techow. V von Dr. H. Sachtleben. 
~ Poen, von Prok De. 
Sfgiatacbe F aos Lithanen, R. Biner. Paremtische 
a Ton prol- Di ee 
Pees neha Tate "Bteabow. Suppl- a5 Porihanga ) 
Pp, 333-2 
Deo kwai wafugie dæ Urwaldes von von Prof Dr. P. Seok. 
Iohneumomdae, tra}, won Dr. H. 
Buschoff, Tuchop ma aus dem Busloweser Wald, 
von Dr. G. Ulmer. m Lithaven må amgen Nech- 
von Dr. TT Kine (Suppl-Bend. 69 Abhandimg.) Pp 


NO. 2942, VOL. 117] 


. 1920. 


“ Oberflaschensteinsest’’ culture into account, Dr. 
Birkner takes a different view of the Tardenoisian and 
Azilian culture from that of Obermaier, who brings the 
Tardenois culture into relation with the Late-Capsian 
of S from which centre it is distributed over 


middle and northern Europe, and groups together 
Late Ca Tardenois, and Anlian as Epipaleo- 
lithic. Birkner, however, would regard the: 


Tardenois culture of the “ Oberfidschenstemsctt ” as 
a true mesolithic culture developed by a hunting and 
fishing people, and -distnbuted from eastern Europe 
as a centre to S North Africa, and western 
Europe - Further, he holds that the progressive de- 
terioration in the sire of lithic implements, which 
reaches its extreme in the Tardenois types, 1s related 
to changes ın the climate during the period. 

While the evidence relating to this obscure ae of 
prehistory 18 still far too scanty to justify 
statement, an alternative explanation of the anes 
of forms to which Dr. Birkner refers may well be 
possible. The conditions ın which these collections 
of. g Pii are found inevitably suggests the 
possibility of ether a succession or an impact of 
cultures at different stages of development. Apart 
from this, the evidence of distnbution is at present 
too slender to vopn His hii indeed it seems to 
point ın the opposi 


Breos. 


It is well known that during the War the divans. 
ment of scence in many branches was not left out of 
sight, even close to the front. British and German 
men of science and collectors at least have done work 
on the eastern and western fronts in Europe, Meso- 
potamia, East Africa, and elsewhere. In Germany 
specialists were appointed and worked tnder'the pro- 
tection of and assisted by the military authorities ın 
several places. Ornitholo are familar with the 
“ Avifauna Macedonica ” by Dr. Stresemann, based 
on a collection of 3258 birdani made by the "“ Mace- 
donian Scientific Commission,” which appeared in 
The work before us gives the ornithological 
results of Dr. E. Stechow’s explorations in Eastern’ 
Lithuania, chiefly north-east of Grodno, now belonging 
to Poland. ; 

These countries are of zoogeographical 
interest, because in them is found the boundary. for 
several species with eastern and western oi pga 
tives, which actually meet in Lithuania, and in . 
instances interbreed: Unless such subspecies are 
separated by obstacles like sea, desert, or enormous 
mountain ranges, their boundaries are often not quite 
sharp, forms mther frequently interbreeding where 
they meet, or overlapping. The collection of 703 
skins, however, gave also a era to study 
individual, sexual, and seasonal differences, and time 
and manner of moult. The author has, with full 

to the literature on the subject by Rusman, 
Baltic, and more recently by a number of German 
ornithologists, made excellent use of the material 
entrusted to him. Of the many more interesting 
details the following may be pointed out. 

The west European carrion crow, Corvus corons 
corons, is entirely replaced by the hooded crow, which 
the author regards as a subspecies of the former, 
calling ıt Corvus corone cormss. The jackdaw 
fully with the Swedish Coloews monedula ies We 
and the author seems to doubt that C. monedsla soom- 
moringy is separable. Both species of tree creepers 
are found, Cerina famtharis common, C. brachydactyla, 
which finds ın Lithuania its north-eastern limit, rare. 
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Of the nuthatch, two forms occur, called Stita suropasa 
suropasa and S sur. homeyert. This led the author 
to review the European forms of Sitta in 26 pages, 
and to supply a large folding map, showing their 
distribution and representing nine forms ın colour 
He explains that the extremes are very different, and 
must be named Srita europasa europasa (Sweden) and 
S. europaea ctsalpima (Italy), the former being the 
whitest, the latter the most richly coloured one, and 
that caesta (western and sial Europe generally) 
and homeyers (East Prussia, Baltic States) ht have 
names, but that the various forms completely merge 
imto each other, therefore he rejects the use of the 
names sordida, retchenown, and stoleomam, as given to 
changeable, insufficiently defined units. e thus 
does not differ much from the arrangement in the 
“Vogel der palaarktischen Fauna,” vol 1 (1905), 
except that there the Itahan form was only indicated, 
but not supplied with a name, of the Bntish form 
with its hd underside and the Spanish-Moroccan 
one he had no specimens to examine, and therefore 
only alludes to the former without comment 
the Lithuanian long-tailed tit belongs to the 
northern subspecies with entirely white head, Aegi- 
thalos caudatus caudaius, while the Bntish form has 
wide black lateral stmpes, and in central Europe a 
form 1s widely spread with the head either pure white 
without or with lateral black stn Of the genus 
Regulus (Goldcrest) only R. regulus is found, as in 
England, while in central Europe two species, R. 
regulus and R. tgntcapslius, occur side by side, the 
latter becoming dominant in southern Europe, and 
being the only one inhabiting the forests of north- 
west Africa (Morocco, Algeria, and Tunisia) Wood- 
kers are v well represented , besides the three 
ritish es (all ın erent subspecies), the black, 
the white-backed, the middle spotted, and the three- 
toed woodpecker inhabit the vast forests, the latter 
in a differentiated new subspecies, called Picotdes 
tridactylus stechowr 
Where different geographical forms are separable, 
the northern one is ın nearly all cases the one found 
m Lithuania Exceptions are the bluethroat (Cyano- 
sylvia svectca cyansciia) and the yellow wagtail 
(Motacilla flava flava), which are fo bier igs by the 
central European subspecies, while of Sitta the 
northern and central European forms meet, Picoides 
being intermediate between the northern and central 
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Enropean (mountain) forms, and the crested lark 
(Galerida cristata), and the buzzard (Buteo buteo inter- 
medrus) showing eastern influence. . 





INSECTS, 


Four articles in the publications under notice are 
devoted to the natural history of Lithuania and 
neighbouring provinces The firstarticle (pp 259-277) 
is by Dr P eck. of Frankfurt a. M., and contains an 
enumeration of Diptera found in the “ Urwald von 
Bialowies ” In so far as certain families are con- 
cerned, the list 1s evidently far from complete, and tht 
Brachycera and Cyclorrhapha appear to have been 
better worked than the Nematocera. The region 18 
apparently nch m Syrphide and the larger Asihde, 
no less than seven species of Laphria, for example, 
being recorded 

Dr. H. Bischoff, of Berlin, gives a general list of the 
Lithuanian Hymenoptera, including the aculeates, 
ichneumons and saw-flies. This contnbution appears 
to be remarkably complete, and it includes useful 
data respecting localities and times of occurrence 
Of the Aculeata ıt 1s a matter of interest to British 
entomologists to note that the genus Bombus 1s repre- 
sented by twenty species and numerous varieties, while 
Psithyrus only gr ate the same six species that 
occur in Britain. There are seven species of Vespa, 
two of which, media and saxonica, do not occur in 
Bntain The Chrysidide are represented by seven 
poner and eighteen species. The region appears to 

rather rin ants, only twelve species being 
recorded. ere is a long and valuable hst of 
Ichneumonidz and the font ieaineides are tolerably 
well represented. The Tmchoptera and Ephemerop- 
tera of the Bialowieser Wald ip. 33534?) are listed 
by the well-known authority, . Ulmer of Ham- 
burg. m the first-mentioned order forty-three species 
are enumerated, but only five species of Ephemerop- 
tera are recorded. 

The fourth article (pp. 343-406) 38 by Dr H. Klose, 


of Berlin, who gives a very fu ustrated account of 
the history and practice of bee-rearing in the forest 
regions Of 1al interest are the cunous vertical 


log-hives used in that part of the world Some of the 
older forms of these are carved with bizarre human 
effigies and several are figured from the ‘‘ Brandenberg 
Beweherte Bienen-Kunst,”’ dated 1696. 


Annual Meeting of the Association of Technical Institutions. 


TH annual general meeting of the Association 
of Technical Inshtutions was held in Regent 
Street Pol ic on March 5 and 6. The new 
president (the ark he of Londonderry) was unable 
to be present, and presidential ad was read 
by Lord Emmott, who prefaced his ing with 
a reference to the unofficial Committee which is at 
present inquiring into the relationship of techmecal 
education to other forms of education and to industry. 

That the time is npe for such an inquiry became 
evident during the Conference. Three of the papers 
submitted dealt with the education of employees in 
distributive trades—a matter which has hitherto 
recetved little attention. Prof. Knox’s per on 
“ Recent Developments in the Teaching of gin 
Technical Colleges ” was particularly noteworthy in 
view of recent suggestions that the mines of Great 
Britain are inefficiently equipped and managed. His 
description of the general manager (whose staff 
organisation has three main divisions: colhery engin- 
eering, colliery managing, and chemical engineering) 
is uluminating and deserves reproduction : 
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“He ıs by innumerable Acts of Parlament held 
legally responsible for the safety of all workmen in 
and about the mines. Besides having to supervise 
all the work of... engineering departments he 
must be fairly expert in Geology and Surveying ... 
He must have an extensive knowledge of the Laws 
relating to Coal Mines, Use of Explosives, Use of 
Electncity in Mines, Workmen’s Insurance and 
Compensation ... the Law relating to Leases, 
Surface Supports, Trespass, Leasehold, and Copyhold, 
Railways, local and im Taxation, etc Last, 
but most umportant of all . . . he requires to have æ 
knowledge of psychology and be imbued with a broad 
understanding in the handling of workmen.” 

Lord Londonderry’s theme incltded the twin 

roblems of the increase in the numbers enterin 
the ‘ black-coated ’ professions and the serious lack o 
skilled manual workers (which will be felt most keenly 
when industry revives). In spite of the development 
of scientific appliances and antomatic machinery, he 
insisted upon the continued necessity for good 
craftsm ip, and submitted that preference is being 
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given to ‘black-coated’ occupations because of 
causes not often considered. In the past we have 
allowed the manual worker to become skilled at the 
expense of his intellectual equipment: his formal 
education usually ceases after the elementary school 
—a matter which needs attention if there is ever to be 
a redress of the social balance to the advantage of the 
craftsman as op to the clerk. During recent 
years, too, there been the factor of the enhanced 
cost of living: boys must earn quickly, and ‘ blind- 
alley’ jobs have been ted eagerly. Further, 
there can be no doubt that, not only does unemploy- 
ment fall most heavily on the skilled worker durin 
trade depreasion, but w , too, ın those times, fall 
below those for unskilled work. What incentive is 
there for parents to send a boy to along apprentice- 
ship if, at the end, he may receive ros. per week less 
than an unskilled man ? The obsolete aore doain 
system is a final Tae requiring reconsideration : 

among the many the War taught us 1s the 
fact that a long PAN Aae 13 not always necessary 
‘for the production of skilled workers. 

The most animated discussion of the Conference, 
however, centred round the question of ‘ Adult 
Education.’ A Board of Education Circular (1355) 
appears to encourage local education authorities to 
organise and control ‘adult education,’ although 
intimate administration might be delegated to volun- 


tary organisations acting as advisory committees or ' 


man bodies. Prominent am such organisations 
is the Workers’ Educational Association, but opinion 
concerning it appears to have been divided because it 
is alleged to have ceased to be an entirely independent 


organisation since it became one of the contributory ` 
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bodies to a new scheme with the Trades Umon 
Con, , and must therefore tend to be governed 
by the latter in its educational policy. 

As part of the Conference, a paper on " The Place 
of the Local College (Technical Institution) in Adult 
Education ” was read by Prof. Peers, and, ın the dis- 
cussion, opinion was divided as to whether local 
education authorities should, or should not, accept 
financial responsibility for this type of education. 
oan whole matter is to be discussed further, but ıt is 

etted that no one attempted to define 
z adult aaen cation.” Education has suffered con- 
sıderably from the tendency to divıde it into water- 
tight compartments. Already we have elementary, 


secondary, technical, and university education. Now 
another term.is used to describe som which is 
looked upon as another com ent. No wonder 
there ıs confusion of objects and aims! A body of 


students (age 20 years plus) under a oe 
orgamsation studies psychology; that is 
education.’ “Students of the same age study 
nyo bes commerce (in their headet implications) ın 
cal institution: this type of education appears 
to be regarded as outside the field of-adult education. 
An ancient error still persists. Technical educa- 
tion is regarded as synonymous with vocational 
instruction. What are the facts? In most technical 
institutions the course subjects are so presented that - 
ey gies an education liberal in the fullest 
Again, in such schools there is always a large 
ae of students mal hese” tee which are 
y non-vocato ese facta do not 
pete ioe be well oe The inquiry nes to 
by Lord Emmott is therefore timely. 


ogre Fate of the Hexosephosphoric Acid Esters in the Mammalian Organism. 


aaportance of compounds of hexose and 
p oric acid, both ın the mtermediary 
T phop of carbohydrates and in the process of 
ossification, is now well established. One need only 
mention the o of the lactic acid of strated muscle 


kee ah phosphate, the connexion between 
inoren eR hosphorus and glucose in the mechanism 
on of insulin, the occurrence. of hexose- 


Pa in the fermentation of yeast, and the 
frolas of one of these esters t in the blood 
by means of extracts of bone. But our knowledge 

their physiology is still very incomplete, so that 
interest 18 attached to any: work which ae to fill 
the gaps O. Furth and J. Marian (Akad. Wissensch. 
Wien, 1925, No. 18, p. 175) have attempted to follow 
the fate of the bexosediphosphoric, acids ın the 
mammalian organism, by injecting a pure neutral or 
acid sodium salt subcutaneously into dogs; this 
route was chosen in preference to feedmg by mouth 
in order to avoid any bacterial decomposition in the 
intestine. It was found that the diphosphate was 
broken down; part of the phosphorus appeared in 
the urine as inorganic phosphate, but about half was 
retained in the body, 
The authors suggest that the portion retained was 
_ utilised by muscle m the formation of lactacadogen 

‘No effects were produced on the general metabo! 
even by doses so e as 40 gm. per kilo. jaa Raho S 
It is of interest to note that some preliminary chemi 
experiments have led the authors to suggest that fhe 
molecules of these compounds may possess a cyclic 
structure, 

Furth and Marian have n that a hexose- 
diphosphate can be utilised by the body after parenteral 
cdndastcation: H. D. Kay m some recent work 


aed ochem. Journ., 1925, vol. 19, p. 433) has brought 
some evidence as to the es in which thi 
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ether with all the hexose. ' 


degtruction occurs. In an investigation into the 
ai etal compounds of milk, he has found at least 

o organic acid-soluble phosphorus compounds in 
cow’s, goat’s, and human milk, one of which 1s readily 
hydrolysable by tissue extracts whilst the other is 
more stable. e fact that muscle extract does not 
hydrolyse the compounds at all KAT AN n that 
they are acre of the yeast hexostdiphosp 


althou ents mdicate that 
one, w rE atc attacked by bone enzyme, is probably a 
ET acid ester: Of more interest ın 


connexion with Furth and Marian’s work is the 
finding that the compounds present ın milk are not 
attacked by saliva, gastric or pancreatic juice, but 
are broken down by the intestinal juice. On the 
other hand, most of the tissue extracts examined 
were active in this respect, including both extracts, 
of gastric mucosa and pancreas, although the external 
secretions of these latter were inactive 
It appears, therefore, that hexosephosphates are 
apis in the gut before aao GA, but the 
presence of hydrolytic es ın the tissues 
Dols that under l conditions the latter will 
be able to synthesise these compounds, as ıs also 
suggested PY the fact that the esters occur in the 
circulating blood. Kay finds that pr arg 18 
tın milk in no fewer than eight different forms, 
including free phosphate, caseinogen, phosphatides 
and acid-soluble esters, and suggests that this abun- 
dance is to ensure adequate absorption of this element. 
The compounds will be hydrolysed at different levels , 
in the gut, and ıt 13 thus poasible that the congas 
of PO,” 10n8 will be kept 5o low that the solubili 
duct of calcium phosphate 1s not exceeded, thus o den 
ing the precipitation of this insoluble salt in the alka- 
line or neutral contents of the intestine, with the result- 
ant loss of both calcium and phosphorus in the faces. 
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University and Educational Intelligence. 


ABERDEEN.—Mr G Leslie Purser has been ap- 
pointed lecturer in embryology. Mr. W. H. Bruford, 
reader in German, Mr. j. Macfarlane, reader in geo- 
graphy, and Dr. J P Kainloch, lecturer ın public 

th, have been appointed members of the Senatus 
Academicus. 

The University Court has resolved to institute a 
post-graduate course of study in the faculty of 
medicine, during the ensuing summer term, for the 
benefit of practitioners in the north-east of Scot- 
land. 


CAMBRIDGE —Mr. A Hutchinson has been re- 
appoimted demonstrator in mineralogy and assistant 
curator of the Mineralogical Museum. 

L R Bishop, scholar of Trinity College, has been 
appointed to a Frank Smart studentship in botany. 
nA was placed in Class I. in the Natural Sciences 
Tnpos in 1925, and 1s engaged in research on respira- 
tion 1n plants. 

Rayleigh prizes have been awarded to R C. Cooper, 
of Trinity College, and H Horrocks, of St. Catherne’s 
College, for essays on ‘‘ Some Inequalities a 
to the Theory of Functions” and “ The ect of 
Wind ‘on Tides and Currents and the Decay of Waves 
in a Circular Basin ” ee, 

Smuth’s prizes have been a ed to G. S. Mahajam, 
of St. John’s College, who wrote on the theory of 
ferromagnetic crystals, and Ll. H. Thomas, of Tnmity 
College, whose essay dealt with Kronecker’s theorem 
in Telation to adiabatic invariants. 

The University Appointments Board has presented 
the annual report reviewing the work dunng the 

ast year of the Board and the present position of the 
faba market as 11 affects students who have finished 
ther untversity courses. It is stated that there are 
many opportunities available for men with a know- 
ledge of both chemis and engineering ; another 
point of importance 1s t there 1s a lack of candi- 
dates for good appointments on the educational side 
in the Dominions. 


Lonvon.—The ttle of professor ot payne in the 
University has been conferred on Dr. J. S. Edina, 
in respect of the post held by him at ord College. 
During the War, Prof. Edkans was a member of,the 
Physiology Commuttee of the Royal Society and of 
the Gram-Pest Committee, and he also acted as 
secretary of the Chemical Warfare Medical Committee 
a jomt commuttee of the War Office and Medical 
esearch Council). Simce October ig1zr he has 
ublished a text-book on he physiology (with 
embrey, Beddard, L. Hull, amd McLeod) and papers 
on the physiological and histological effects of poison- 
ous gases and vapours, on the effect of Se eee 
ents upon the flour moth (Ephestia Kuhmella) 
and other pests found in flour, and more recently on 
parasitic organi ın carmivores and on an organism 
normal to the human stomach. : 


Oxrorp.—On March 9 the second annual report of 
the Committees of Management of the Lewis Evans 
Collection of Scientific Instruments was presented to 
Convocation. There deals, ın the first place, with 
the public opening of the collection on May 5, 1925, 
and then proceeds to record the work done on the 
structure of the Old Ashmolean Museum, which has 
resulted in the restoration of one of the features 
onginally provided by Wren. The complete text of 
the mural inscription over the old Library door has 
now been recovered, and its restoration has been 
thereby rendered possible. A list is given of acces- 
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sions during the past year, many of these are of great 
interest. Prey iunclude an early example of a 
Sprengel mercury pump, a seventeenth-centusy phar- 
macy jar for the reconstruction of one of Mayow’s ex- 
BEDS on respiration, and a copy of Lseut.-Col F. 
epys-Cockerell’s well-known portrait of Samuel 
Pepys, F.R.S | AÀA g has been made with 
the construction of models of obsolete instruments, 
notably the faaea ph ’ and bowl level designed 
by Wren for the rebuilding of London after the Great 
Fire. Prof. Jenkin has made a special study of the 
astrolabes ın the collection, and has published ap 
explanatory book. Many collections have been 
deposited on loan, among the contributors bein 
New College, St. John’s College, and the Curator o 
the Daubeny Laboratory at dalen College. The 
Library has been enriched by the accession of works 
by Elias Ashmole, ee by his representative, Mr. 
Bernard Ashmole account of the whole collection 
has been published by the Clarendon Press, under the 
title of “ Histonc Instruments for the Advancement 
of Science.” At the conclusion of the report, the 
energetic Curator, Mr. R. T. Gunther, fellow of Mag- 
dalen College, directs attention to the need for service 
rooms and accommodation for office work in the 
Ashmolean Building itself, the deficiency being at 
Eo supplied by the provision of part use of the 
urator’s private study at Folly Bridge. 








SHEFFIELD —The Council of the University has 
decided to confer the title of honorary professor of 
mining on Mr. Douglas Hay, formerly professor of 
mining. 

The following appointments have been made: 
Dr. D. C Harnson to a lectureship in pharmacology ; 
Mr H. Blacow Yates to a part-time demonstrators 
im anatomy; Mr. R. A. Mott to the post of peel 
assistant in fuel. 





THE doctorates conferred in the sciences by Amer- 
can universities have increased ın number sixfold 
during the past twenty-five years, the number con- 
ferred ın 1900 and 1925 being 102 and 621 respect- 
ively The Research ormation Service of the 
National Research Council has compiled annually 
since 1919-20 a classified lst of the theses of the 
recipients of these degrees and a statistical analysis 
by university and by subject 18 published in Science 
ot December 25, 1925, with an announcement that 
statistics regarding the doctorates ın chemistry and 
a list of dissertahons covering the period 1922-23 
to 1924-25 will appear in the Journal of Chemical 
Education. The list of the theses is on file in the 
Research Information Service, and information regard- 
ing them will be furnished on request. Of the 621 
doctorates conferred in the sciences in 1925, no less 
than 244 are classified under the head of chemistry, 
Zoology and botany come next with 71 and 65 
respectively. These three with physics (56) and 
psychology (51) include more than three-fourths of 
the total number of doctorates, the remainder being 
distnbuted among geolo 25), mathematics (22), 
bacteriology (20), physiology (17), agriculture (1 
geography (13), and eight other sciences (24). The 
number of doctorates conferred in mathematics has 
decreased noticeably since the War fears, whereas 
almost every other subject shows an increase. Of 
the seven hundred and odd d -conferring institu- 
tions in the United States, only forty-one conferred 
the doctorate in science in 1925, and of these, 
Wisconsin, Chicago, and Columbia head the list 
with 64, 59, and 51 respectively. Harvard conferred 
only 25. 
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Contemporary Birthdays. 


March 21, 1861. Sir George Hadcock, K.B.E., F.R.S. 

March 21, 1873. Dr. Andrew Balfour. 

March a1, 1865. Right Hon. Herbert A. L. 
Fisher, F.R.S. 

March 22, 1868. 

March 25, 1863. 


Dr. Robert A. Millikan. 
Dr. Simon Flexner, For.Mem.R.S. 





Sir Grorcrk Hancock, formerly an officer in the 
Royal cea ire meneeng dırector of Sir W. G. 
Armstrong, itworth and Co., Ltd. He 18 an 
associate member of the Ordnance Committee. Sir 
George has written much on modern artillery develop- 
ments. He is Hon.D.Sc. (Durham). ' 


Dr. AnprREw BALFOUR was born: at Edinb 
and educated at George Watson’s College, and at the 
- Universities of Edinburgh, Cambridge, and Strasbourg. 
He was Director of the Wellcome Tropical Resear 
Laboratories, Khartoum, 1902~13, and for most of 
that period Medical Officer of Health, Khartoum. In 
1918 he was president of the Egyptian Public Health 
Commission, Dr. Balfour is Director of the London 
School of Hygiene and Tropical Medicine. 


Mr. Fisher is a Londoner, and was educated at 
Winchester, New College, Oxford, and at Paris and 
Gottingen. He was Vice-Chancellor of the University 
of Sheffield, 1912-16; then he became President of the 
Board of Education, holding office until 1922. In 1925 
he was designated Warden of New College,Oxford. He 
is also a trustee of the British Museum. Mr. Fisher 
delivered the Lowell lectures at Boston, Mass., in 
Ig09 and 1924. He was a member of the Royal 
Comumussion on the Public Services of India, 1912-15. 


Dr. ‘Mitiixan, Director of the Norman Bndge 
Laboratory of Physics, Pasadena, California, was born 
at Morrison, Dnois, U‘S.A. He graduated at Oberlin 
College, Ohio, and for two afterwards aught 
elementary physics there; later on he occupied the 
chair of physics in the Koe of Chicago. He was 
Nobel laureate in 1923. Dr. Millikan’s researches in 
the fields of electricity, optics, and molecular physics 
have been of outstanding im ce. Most notable 
was the measurement of the tat aaa electron. 
It was recorded that “ this work ishes the most 
direct and complete demonstration which has yet 
been found of the atomic structure of electricity.” 
Recently he has announced the discovery of high- 
frequency radiation of cosmic o . Dr. Millikan 
was Hughes medallist of the Royal Society in 1923. 
He is the author of “ Science and Life” (1923). 


Dr. SIMON FLEXNER was born at Louisville, Ken- 
tucky, and took his doctorate in medicine at the 
univermty of that city im 1889. He studied also at 
Johns Hopkins University, and at the Universities 
of Berlin, e, Strasbourg, and Pars. At the first- 
named he was professor of pathologi anatomy, 

. 1889—99, occupying a chair at the 
University of Pennsylvania until 1903, leaving to 
become Director of the Laboratories of the R: eller 
Institute for Medical Research, New York. He is 
an Officer of the on of Honour of France, 
Hon.LL.D., Cambridge, and D.Sc., Harvard, Yale, and 
Princeton Universities. Dr. Flexner is the author 
of many papers and monographs relating to bac- 
terial and pathological subjects, including ‘“ The 
Bio -chemical Constitution of Snake Venoms”; 
“ Epidemic Cerebrospinal Meningitis and- 1ts Serum 
Treatment ” ; ‘ Experimental Epidemiology.” 
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Societies and Academies. 


ž Lonpon. - : 
Royal Society, March r1r—J. A. Campbell: The 
effects of ultra-violet radiation upon the metabolism 
of ee Radiation by total rays (223 mu- 
770 ag) m the mercury-vapour lamp, or by the 
group of rays through blue uviol glass (290 Mii 4.36 aH), 
or by the’visible rays from either of these sources 
(400 24-770 pu and 400 Mi-436 mye ively) has 
no effect aps the metabolism of healthy men, mice, 
or rats. en mice lie together ın groups there is 
apparently a decrease of carbon diomde output due 
to reduction of surface area. A simple method of 
estimation. of carbon dioxide output and oxygen 
intake in’ small animals is described.—E. Ponder: 
A ou of asthe ae of inhibition and accelera- 
tion of hemolysis. Four types are recognised: (I 
the ınhibition produced by plasma ‘and an 
descnbed by ressions which suggest an inter- 
action -between lasma or serum and the lysis 
not unlike those which occur in adsorption processes ; 
(2) the inhibition produced by certain bases, sugars, 
and neutral salts, which are described by linear 
expressions ; (3) the acceleration produced by acids 
by linear expres- 
sions; and (4) the acceleration produced by plasma 
or serum when added to a hzmolytic system in which 
the 1 18 one of the bile salts or soaps. ` Types (2) 
and (3) are the most generally met with, and the 
expressions necessary for their description are given, ` 
the object of the study bemg to investigate the 
kinetics of such hemolytic eens. In the case of 
substances the reaction of which is not nettral, the 


effect is not wholly dependent on the pH —S. B. 
Schryver and H. W. Buston: The isolation of somp 
undescribed products of hydrolysis of proteins. From 


the hydrolysis products of one of the oat proteins, 
two hitherto undescribed amino-acids were isolated 
by the authors’ ‘carbamate method’ and were 
found in the non-basic frastion of the soluble barium 
carbamates. These latter can, by means of the zinc 
salts, be separated into three main fractions, one of 
which contained two amino-acids. These were separ- 
ated by taking advantage of the fact that one gave 
a copper salt insoluble in methyl alcohol and the 
other a copper salt soluble in this solvent. The 
former has a formula ON ond E with h xy- 
aminobutyric acid, C, , and gave a dibenzoyl 
priest dion 112°, and a phen iascyanats com- 
und, m.p. 143°. The other amino-acid has a 
ormula co nding with hydroxyvaline, QjH,,O,N, _ 
and gave a dibenzoyl compound, mp. 117°, and a 
phenyhsocyanate compound, m.p. 145°. There is 
evidence of the presence of other undescribed sub- 
stances.—A. W. Greenwood and F. A. E. Crew: 
Studies on the relation of gonadic structure to plumage 
characterisation in the domestic fowl. Into a brown 
leghorn her, ovariotomised when four days old, the 
testes of a brother were implanted. The bird first 
assumed the plumage characterisation of the cock, 
but after a general moult its plumage became as 
that of a hen. Post-mortem examinaton revealed 
a small ent of degenerate ovarian tissue left 
behind at the time of operation, an active nght gonad 
of testicular structure, and abundant testicular tissue 
which had developed from the grafts. Ovarian and 
testicular tissues in respect of their own individuation 
seem to exert demands upon the general economy of 
the same kind but different in d ; the function- . 
ing of an ovary 1s physiologically more expensive, 
but it 18 ble to augment the demands of the 
testes until they become equivalent to the teal 
This hen became cocky-feathered because in her y 
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at this time there was active testicular tissue; later 
she became henny-feathered because the amount of 
testicular tissue become greatly increased and 
had exerted demands upon the y equivalent to 
those of an active ovary.—E. P. Cathcart and W. A. 
Burnett : The influence of muscle work on metabolism 
1n varying conditions of diet. A long series of muscle- 
work experments were carried ont on a human 
subject living on different types of diet: (1), low 
nitrogen, meat-free; (2), high nitrogen, meat-free ; 
(3), as in (1), but meat extractives added ; and (4), a 
meat-containing diet. The nitrogen exchange and 
the respiratory exchange were both studied. A 
definite rise in both the output of nitrogen and 
sulphur resulted from muscle work. Only a slight 
disturbance in the distmbution of the aoa a 
containing constituents in the umne-was noted. e 
consumption of oxygen seemed to be dependent to 
some extent on the nature of the food consumed — 
E Fischer: The heat liberated by the beating heart. 


Royal Meteorological Society, February 17.—T. H: 
Somervell: On temperature at high altitudes» 
meteorological observations of the Mount Everest 
Expedition, 1924. The performance of any little 
extra work, such as even the recording of a tempera- 
ture, 18 very irksome at high altitudes. Temperatures 
were usually recordedat8.30h.,12h ,and 16h eachday, 
and readings were taken from a minimum thermometer 
freely exposed to the sky about one foot above the 
erage The lowest temperature recorded from this 

ly exposed thermometer was at Camp 3 (21,000 ft ), 
the reading being —24° F. Only a few observations 
were taken at ap (23,000.ft.) towards the close ot 
the expedition.—F. T W. Whipple: The significance 
of the observations (above), and particularly the lapse 
rate of bay akan: with respect to height —Vaughan 
Cornish : Observations of wind, wave, and swell on 
the North Atlantic Ocean. The speed of the waves 
measured directly by the time taken to run the length 
of the ship, and the penod as measured by the 
intervals between their arnval, gives an observed 
speed in ment with that culated from the 
period by the usual mathematical formula. Using a 
new and een method for determining the period of 
waves at sea which permits the separation of the wave 
proper from the swell, ıt was found that when there 
was no crossing swell, the s of the waves was 80 
nearly equal to that of the wind that their crests were 
travelling in almostcalm air When there was a cross- 
ing swell, the wind was unable to produce waves travel- 
ling with nearly its own speed, the deficiency being 
increased when the crossing swell was not from a 
following but opponng direction. The height of the 
waves was also kept down by crossing swell, this 
leads to an underestimate of the force of the wind as 
entered ın the ship’s log The direction of the wind 
is more rehably recorded by the general run of the 
waves.—L. G. Garbett: Admiral Sir Francis Beaufort 
and the Beaufort Scales of Wind and Weather.— 
Admiral Sir Francis Beaufort was for pobre Bice ears 
Hydrographer of the Navy Extracts from Mort's 
private logs show the interest he took in the study of 
the weather. The Beaufort scales were devised ın 1806 
by Beaufort when ın command of H.M.S. Wooletch, but 
were not introduced into the Navy untl 1838, and 
then in a form somewhat modified from the original._— 
J. Bartels: On the determination of minute penodic 
variations A method is descnbed for obtaining the 
best epee values for amplitude and phase of a 
riodicity of given length, if the penod is hidden 
y comparatively large irregular fluctuations The 
scheme 18 applied to the determination of the lunar 
AR variation of atmospheric pressure in higher 
es. - 
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Linnean Society, February 18.—C. C. A. Monro: 
Polychzta of the Alert Expedition: families Hesion- 
idæ and Nereida. ‘This paper is the last of the series 
containing a systematic account of the Polychats 
collected by H M.S. Alert during her voyage in 1881-82. 
It is an account of the families rlesionidw and Nereide 
and attempts to place the classification of the genus 
Hesione on a more satisfacto basis All the 
examples are from the Indo-Pacific area.— J. Rams- 
bottom: “ Fairy rings ” in air-photographs.—F. O. 
Bower: A scheme of phyletic grouping of ferns. In 
“ The Ferns,” vol. 1., an analysis fas been given of 
those criteria of comparison of the ferns which may be 
used with the view of their phyletic grouping These 
have been ed under twelve heads. An ‘ arche- 
type’ for the | would seem to be substantially 
similar to plants which were actually living ım 
the Devonian penod, namely the Psilophytales. It 
would consist of a simple upmght shoot of radial 
symmetry, possibly rootless, dichotomising if it 
branc at all, and with the distinction between axis 
and leaf ill-defined. The whole plant would be 
relatively robust as regards cellular construction, and 
traversed by conducting strands with a solid xylem- 
core. The solitary sporangia would be relatively large 
and distal in position, with thick walls and a simple 
method of dehiscence, and each would contain numer- 
ous homosporous spores. Vol. 2 of * The Ferns,” 
now Passing through the press, is devoted to those 
ferns which both comparison and pa Sono ony 
mdicate as relatively primitive. They include all the 
eusporangiate ferns, together with certain famulies 
which have archaic features. The eusporangiate and 
leptosporangiate , with imtermediate types, 
aig Singles, and oh date back to Mesozoic or even 
to Paleozoic time Their existence makes it ap 
probable that ın the course of descent a Baal 
transition took place from the eusporangiate to the 





leptospo te state. In vol. 3 of “The Ferns” an 
attempt will be made to trace the phyletic relation- 
ships between the various groups. 


Faraday Society, February 22.— A. J. Allmand 
and R. H. D. Barklie: The influence of alternating 
currents in the electrolytic corrosion of iron The 
corrosion of iron in alkaline solutions by direct 
current, .alternating current, and by alternating 
current supe on direct current has been in- 
vestigated. The superposition of the two types of 
current causes relatively increased corrosion. A 
similar result has been found when using typical sub- 
soil drainage liquid saturated with carbon diomde. 
Experiments have also been carried out on the 
accelerating effects of added: alkaline chlonde on 
corrosion in alkaline solutions.—A. N. Campbell - 
The direct omdation of manganous ion to per- 
manganate. The conditions under which manganous 
ion can be anodically oxidised to permanganate have 
been studied, and the optimum conditions.evaluated 
Onl rmanganate 18 produced by this oxidation. 
z i Poole: The elasticrty of jellies of cellulose 
acetate ın relation to their physical structure and 
chemical equilibna. The load-strain curve for cellu- 
lose acetate jellies bends continuously towards the 
load axis, suggesting a sponge-like or fibrillary struc- 
ture of ngad material in the jelly. The elasticity in 
a solvent consisting of benzyl alcoho} and water in 
constant ratio follows approximately the square of 
the concentration. Thus the matenal of the ngid 

hase exists as a result of a dynamic solvation equil- 
Baum between the cellulose acetate and the solvent 
Permanent deformation was not induced by heating 
and cooling temporarily deformed specimens, so the 
structure erat formed on gelation 1s mainly of a 
permanent nature Equilibrium in elastic properties 
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was only reached after a considerable pernod following 
a change in temperature. The creep under stress 
was studied and a coefficient of inner resistance pro- 
Values of this coefficient ron parallel with 
the viscosity of the parent sols. Benzyl alcohol as 
a solvent 13 deficient in OH grou Partial replace- 
ment of benzyl alcohol by water resulted in a decrease 
in elasticity and an increase in solvation. On the 
other hand, partial replacement by xylene resulted 
in an increase 1n elasticity and a decrease in solvation. 
—F. G. Tryhorn and W. F. Wyatt: (1) The adsorp- 
tion by a coconut charcoal of saturated vapours of 
some pure liquid. The adsorptive power at 20°C. 
of a purified coconut charcoal has been determined 
for fourteen liquids. The initial rate of adsorption, in 
accordance with the laws of diffusion, 18 proportional 
to the vapour pressure of the liquid, and inversely 
proportional to the square root of its molecular 
weight. For eleven of the liquids the velocity of 
adsorption is a discontinuous function of tıme. The 
discontinuities may correspond with the sudden forma- 
tion of a liquid surface in the charcoal. (2) Stages in 
the adsorption by a coconut charcoal from vapour 
muxtures of alcohol and benzene and of acetone and 
benzene The adsorption curves consist of three 
parts. The first stage is adsorption of the two com- 
ponents in a constant ratio. en the density of 
the adsorbed vapour exceeds a certain value, con- 
dengation to a liquid occurs in the charcoal. This 
marks the second stage, which continues until the 
liquid phase is in equilibnum with the bulk liqmd 
ith charcoal employed, this change occurred 
without further increase in the total number of moles 
adsorbed, and in every case involved displacement 
of alcohol or acetone by benzene. The difference 
between the composttions of the adsorbed liquid 
phase and of the bulk lquid is attributed to selective 
adsorption. The third of the adsorpton process 
is one of isothermal tion of the bulk lLquid 
into the intergranular spaces of the charcoal, and 1s 
the result of the curvature of the hquid surfaces at 
the points of contact of the grains.—I. R. McHaffie . 
A device for circulating finids under reais pressure. 
This is essentially an electro-magnetically operated 
pump which by a suitable arrangement of valves 
produces a constant flow of gas in the desired direc- 
tion. It has been used continuously for the arculation 
of air at pressures up to roo atmospheres. 





DUBLIN. 


Royal Dublin Society, February 23.—W. E. Adeney 
and Miss B. B. Dawson: The estimation of organic 
matter in water by means of potasmum bichromate 
and sulphunc acid. These reagents are used for the 
estimation of small quantities of oxidisable matter in 
water; the method 1s especially valuable for dealing 
with sewage liquora.—T. G. Mason and C. J. Lewin: 
On the rate of carbohydrate transport in the greater 
yam, Dtoscorea alata . Experiments carmed out 
on a large scale in southern Nigeria proved that the 
average increase of tuber dry weight per stem 
amounted to 45 gm. a week during the pernod of 
maximum growth. Assuming the concentration of 
carbohydrates in the sieve tu to be 25 per cent, 
this would represent a velocity of 88 cm. per hour. 
A movement at this rate through the sieve tubes 
being clearly impossible, 1t 1s concluded that, even 
if high concentrations are assumed, the phloem 1s 
incapable of transmitting the main flow of carbo- 
hydrate.—J. Reilly, P. J. Drumm, and C. Boyle: The 

roduction of lavender oil from Irish-grown plants. 
liminary experiments on the production of lavender 
oil from Irish-grown plants have yielded promising 
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results. Further work ona er scale is in pro = 
The possibility of the economic production of high- 
grade lavender oil in Ireland ıs considered. 


EDINBURGH. 


Royal Society, February 22.—Rev. T Crouther 
Gordon: The finding of the Gallee skull. An ex- 
cavating expedition was organised in the spring of 
1925 by the British School of Archeology in Jeru- 
salem, to examine some caves in Wadi ’Amud in 
Galilee. In the largest cave there were 110 cm. of 
stratified deposits on the floor, and below this a 
petnfied layer of prehistoric fints AL the histone 
periods were represented by the 28 strata Beneath 
two large stones in the Palzolithic level the frontal 
bone of a human skull was found, along with the 
malar bone, and the right half of the sphenoid bone, 
completely petnfied. e pronounced supra-orbital 
ndges mark ıt as distinctly Neanderthal in type, and 
the associated flints testy to the same culture. It 
us the first trace of the Moustenan type of man 
outside of Europe. 


MANCHESTER. 


Literary and Philosophical Society, February 23 — 
T. A. Coward: (1) The vertebrates of the Manchester 
district; a contmbution to the regional survey. 
There are moorland, foothill, lowland, mossland, and 
urban faunas. The true moorland fauna has, perhaps, 
the most exclusive character; it 1s confined to the 
higher hills to the north and east of Manchester, 
typical grouse-moors with spongy mosses and 
outcrops. The foothill and lowland faunas have 
much i common, though certain animals are typical 
ofeach. The foothills le south and west of the moors ; 
the lowlands, partly agricultural, partly suburban, 
extend farther to the south and west, and contain 
many parks, woodlands, and lakes or meres inhabited 
by animals which are mainly charactemstic of these 
environments. The mosslands are, or were, in the 
miver valleys, and are in a transition stage, drainage 
and cultivation and the growth of residential areas 
constantly altemng the character of the fauna. The 
urban fauna is that which 1s restricted by the popu- 
lated areas, and it too suffers change through increase 
in population, but is recovering some of its former 
character under the influence of municipal protection 
and the provision of o s and parks. (2) The 
vertebrates of the Shetland Isles. Certain of the 
characters of the fauna are due to latitude and 
isolation. Terrestnal mammals are few, and one at 
least, the wood-mouse, 18 an insular form, having 
much in common with the mouse of the Faeroes ; 
other animals owe their status to introduction rather 
than survival. Although there ıs a large passage 
avifauna, resident birds are not numerous in species 
though abundant in individuals ; most of them have 
a manne life. Two of the resident passerine birds 
are insular forms, and others are of a northern type. 
Cetaceans and pinnipedes are more numerous than 
in any other part of the Bntish Islands The fish, 
except for migratory species like the herring, are of 
HETA type. Thanks to protection, the birds are 
rapidly increasing in num , but other factors 

uence the spread and colonisation of the fulmar, 
gannet, and perhaps one or two other species. 


Paris. 


Academy of Sciences, TEY 22.—A. Lacroix: 
A new eruption of the volcano of Reunion (December 
30-31, 1925). This eruption took the same form as 
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the same direction.—M. Georges Perrier was elected a 
member of the section of po phy and navigation 
in succession to the late Sent B. Hostinsky : 
The transformation of differential expressions.—N. 
Saltykow: The general integral of characteristics.— 
Paul Lévy: A theory of wth.—N. Boneff: The 
origin of Satit Thad Pecsalski: The crystal- 
lisation and sublimation of the metals. Continuing 
pene experiments on the cementation of metals 
y salts, rimental proof is given of the sublima- 
tion of metals in contact with their salts, the vapours 
of the metals arising from the reduction of the 
chlorides. — Michel-Samsœn: The change of the 
coefficient of expansion of substances in the amor- 
phous state. Experiments on silicates, borates and 
hosphates described in an earlier communication 
ve been extended to amorphous organic substances. 
From the experiments detailed it 13 concluded that all 
bodies ın the amorphous state show a discontinuity 
in the coefficient of expansion for a viscosity of the 
order of ro“ pomes. To’ this discontinuity there 
corresponds a change in all the physical properties. 
In the case of the silicates this anomaly has been 
attributed to a change in the allotropic state of the 
silica. Itis, however, a general property of matter.— 
Jean A. Athanasiu : e use of mixtures of water 
and alcohol in the electrometric study of reactions by 
precipitation. An enumeration of the advantages 
presented by the use of aqueous alcohol (30 per cent.) 
in place of water in some electrometric estimations of 
conum, barium, mercury and lead —S. Glixelli and 
~ Mile, Deniszcrukowna: The preparation and pro- 
rties of solutions of antimonic acid.—Albert 


ortevin: The fringes due to cold hardening or 
corrosion. An account of the superficial deformations 
of the crystalline grains produced by polishing and of 


the affects shown after etching—-André Kling and 
Damel Florentin: The hydrogenation of organic sub- 
stances at a high temperature and under high pressures 
in the presence of non-hydrogenating catalysts. It 
was to be supposed that the addition of catalysts 
would lower the temperature at which hydrogenation 
under pressure takes place, and this has been confirmed 
by experiment. The examples given include the 
production of cyclohexane and normal hexane from 
cyclohexanol in the presence of alumina, and of 
benzene, toluene, xylene,. etc., from naphthalene in 
the presence of ferric or aluminium chlonde.— 
Pastureau and Bader: The chlorhydrins of some un- 
saturated of-ketones.—Albert Michel-Lévy : Crushed 
zonea and mylonites later than the Stephanian in the 
crystalline Maures massif.—P. Corbin and N. Oulilanoff: 
The chain of the ay orp Rouges in the alpine 
orogenic movement. imir Rouppert : Bonatie 
as a ent in living plants. An account of results 
obtained by the culture of the bean in weak benzidine 
solutions.—O. Munerati: The ibility of deter- 
mining the age of grains of waist by the temperature 
of their germination. From a study of the manner in 
which the seeds germinate when at tempera- 
tures varying from 32°C. to 6°C., the age of the 
seeds, if collected within three years, can be accurately 
judged. It follows from this that the optimum 
germination temperature of seeds, at least so far as 
concerns cereals, 18 a function of the age of the seed — 
Mile. Panca Eftimlou: Nuclear evolution in the 
Exoascee.— Davy de Virville: The action of the 
subterranean medium on the mosses.—L. Lavauden : 
The pooo ofa ress in the mountains of Tassili 
des jers (Cen Sahara) —Jules Amar: Growth 
and alimentary inberactions.—L. Fournier and A. 
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The Electricity Supply Bill. 


HE Electricity Supply Bill, the text of which has 

now been published, contains no |surprises. 

The framers of the Bill have kept two eminently desir- 
able objects in view, namely, the utilisation to the best 
advantage of the heat generated by the combustion 
of coal and the cheapening of the supply of electrical 
energy in Great Britain for lighting and power to the 
consumer. The project if carried out will increase the 
value of coal and will prevent its waste.| A cheap 
supply of electrical power ought to enable many of 
our export industries to compete successfully in the 
world’s markets. The project, therefore, is gf national 
importance and ought to be discussed from a national 
point of view. In all problems of this nature, however, 
the ‘ human factor’ has to be considered. 

In the Bill, provision is made for the estdblishment 
of a Central Electricity Board which will consist of a 
chairman and seven other members. The main duty 
of this Board will be to supply electricity to authorised 
undertakers, but it will only generate elettricity in 
exceptional cases. One of the first duti¢s of this 
Board will be to submit to the Electricity Commissioners 
a scheme which will state what generating stations, 
existing or to be built, will be ‘ selected stations’ for 
supplying electricity for the purposes of the Board. 
The Board is to provide for interconnexion of selected 
stations and authorised undertakings by, means of 
main transmission lines which it will purchase or 
construct. It will also take means to standardise the 
frequency of the alternating current supply: 

When the scheme is completed it will bel published, 
and all persons interested in it can then be heard. The 
owners of supply stations affected have the right of 
appeal to the Electricity Commissioners, | wbo have 
won golden opinions from every one in the past by 
the fairness and judicial calmness they have displayed 
when adjudicating on contentious ma . In the 
event of the owners and the Board failing to agree, the 
Board will have the right to acquire the uhdertaking. 
If no suitable authority be found willing to operate it, 
then the Board, itself can make arrangements for 
carrying on the work. 

The owners of selected stations are to operate as the 
Board may direct and are to sell to the Board on 
specified’ terms. The Board has to constrict and lay 
down the mains and transmission lines! which are 
requisite for purposes of interconnexioh. jIt has also 
to supply the authorised undertakings at 9 price fixed 
so that the receipts may cover the expenditure when 
taken over a number of years. The tariff will be a 
‘John Hopkinson ’ tariff, consisting of two parts, a 
fixed charge and a charge depending on the load. If 
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any‘ authorised undertaking refuses to accept the | 


Board’s terms, then the Board has power to compel 
the undertaking to supply the consumer at the same 
rate as if it purchased its supply from the Board. 

Roughly speaking, the Government has in view the 
selection of several highly efficient large power stations 
which will supply over transmission lines, belonging 
to the Electricity Board, to industrial centres. The 
small generating stations in these centres which now 
convert the heat obtained from the combustion of coal 
into electricity with a low efficiency will cease to be 
generating stations and will become merely distributing 
centres. ; 

In order that the distribution may be done economic- 
ally, it is certain that very high voltage must be used. 
The fixing of this voltage will be one of the first duties 
of the Board. Probably 110,000 volts will be chosen 
for the pressure of transmission, and the system 
adopted will almost certainly be the three-phase 
system. Except in the proximity of towns, the three 
large copper or aluminium conductors will be suspended 
from lattice steel towers at a considerable height from 
the ground. These steel towers, with wires suspended 
between them, are not beautiful, but they will not spoil 
the landscape so much as railway lines do. They will 
take many months to complete, and so perhaps it is 
necessary to state that the public should not expect 
any immediate reduction in the price of electricity. 

The success of the scheme depends largely on the 
constitution of the first Board. We hope that some 
of the members will be young electrical engineers who 
have had experience of high-tension work in other 
countries. One also should be an expert in under- 
ground cable work, with first-hand knowledge of the 
maximum electric pressures that can be used in under- 
ground work. The questions of the maximum economy 
of transmission which are essential to the success of 
the scheme can only be solved by advanced mathe- 
matics and engineering intuition. The latter is neces- 
sary, a8 unfortunately we cannot foretell what will be 
the best distributing points ten years hence. In 


engineering it is sometimes necessary to make rapid |- 


decisions on insufficient date and tọ move forward 
warily, always being ready to amend the scheme when 
unforeseen developments arise. 

Luckily, most of our leading engineers are, almost 


‘wholly engrossed by their work. They take pride 


not only in its excellence but also in the amount of 
work they can’do. In this respect they are unlike 
their hufnbler brethren, who are sometimes dominated 
by their fellow-workmen so that they are afraid to do 
their best or work their hardest. 

Difficulties common to every great scheme for 
improving industry will doubtless arise. Certain 
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engineers will have their stations ‘selected, others 
equally capable will be left in the humbler ranks of 
the distributors. There are many capable electrical 


‘engineers who have been working for the last ten or 


twenty years converting unprofitable supply ‘under-’ 
takings into profitable ones. They have laboured 
well and hard and have exercised thrift in every 
possible direction. Plant laid down twenty years ago 
is still in excellent working order, although naturally 
it is not nearly so efficient as large modern plant. 
Other stations are burdens either on the shareholders 
or the ratepayers. Engineers have scrapped plant 
from which they were unable to get the maximum 
output or make work economically. New plant has 
been purchased, the thermal efficiency of which may 
meet the approval of the Board. Our sympathies are, 
however, with the hardworking and thrifty engineer, 
who, although he has made a commercial success of 
his undertaking, will doubtless in the future be merely 
a ‘distributor.’ It is sometimes truer economy to 
buy a set of cheap engines to help carry the ‘ peak’ 
load than to buy a large turbine, with all its auxiliary 
plant, before it is really needed. 

The new era, however, will give rise to new problems. 
Although we sympathise with those capable engineers, 
the importance of whose positions will be injuriously 
affected by the Bill, yet this is-the way of progress. 
The Ministry of Transport bas a heavy responsibility 
in appointing the new Board. Engineers who are 
familiar with the much less important problems arising 
in town distribution may not be the right men to 
handle the much graver problems which this scheme 
proposes. It is certain that, whatever ‘system is 
adopted, it will in time become antiquated. It is: 
necessary, therefore, to keep an open mind and to modify 
the system whenever by any means, present or future, 
economies can be effected by so.doing. 





Climate and Man in the United States. 


The Climates of the United States. By Prof. Robert 
DeCourcy Ward: Pp. xvi+ 518. (Boston, New - 
York and London: Ginn and Co., 1925.) 4 dollars. 


N this work, Prof. Ward, the well-known climatologist 
of Harvard, gives us not merely a compilation of 
statistics relating to the distribution of the meteoro- 
logical elements over his country, but to a very con- 
siderable extent, also, he exercises the true function of 
the climatologist in presenting vivid descriptions of 
climate, and its effects upon economic status and 
national life. The twenty-three chapters of the book, | 
abundantly illustrated with charts and curves, including 
a handsome map of mean annual rainfall, discuss 
historical matter, the geographical controls of climate, 
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the different types of climate met with in the United 
States, the regional and seasonal distribution of all 
the chief elements, namely, pressure, wind, temperature, 
humidity,- sunshine, rain, and snowfall, etc., together 
with the relation of climate to crops and of climate to 
health. Thunderstorms and tornadoes, hot and cold 
waves, which are all in their great intensity character- 
istic American weather phenomena, come in for special 
discussion, as also ‘ blizzards,’ Chinook winds (the 
föhn of the Rockies), and that peculiar phase of 
autumnal weather known as the ‘Indian summer ’— 
the great beauty of which in the eastern States is 
expatiated upon. š 

The use of the plural form in the title will be observed 
in regard to an area which includes a ‘ Mediterranean ’ 
type of climate on the Pacific coast, an almost tropical 
type on the shores of the Gulf of Mexico, an arid type 
in the Great Basin, semi-arid in the Plains, an extreme 
continental type with intensely cold winters, somewhat 
modified near the Great Lakes, along the Canadian 
border, and an Atlantic coast type which so far resembles 
the’ Atlantic coast of Europe as to have variable weather 
and a well-distributed, abundant rainfall. It must 
not be imagined, indeed, that we in England have any 
monopoly of changeable weather, for in New England 
the vicissitudes, just as frequent, are far more severe, 
and the New Yorker in winter time must be prepared 
for a change, within forty-eight hours, of, say, from 
+65° F. to —10° F., the like of which the Londoner 
has never dreamed. It is a little inconsistent, perhaps, 
to find the outlying Arctic territory of Alaska accorded 
the entire concluding chapter, while Cuba and the 
Sandwich Islands, also politically American, receive 
no mention—even though the Philippines, which 
physically belong to Asia, might well be excluded by 
reason of distance. The intense ‘cold waves’ of the 


north-east States are stated to occur between December 


and March, and the insufferable ‘ hot waves’ between 
June.and September ; but we think that November and 
May, respectively, ought to be included within these 
periods. Certainly in Europe the frosts of November 
and the heat-spells of May are already very emphatic. 
We have only one serious charge to launch against 
this excellent book, and that is a certain backwardness 
of outlook, noticeable especially in the entire omission 


`~ -öf any reference to the modern theory of the polar 


front. In the constant emphasis laid upon the violent 
changes’ of temperature which mark the passage of 
the great winter cyclones across the northern tier 
of States, as the wind shifts from a warm to a cold 
quarter, every meteorologist, certainly in England, will 
recognise that the United States is the very country 
> Where. ‘discontinuities’ between ‘equatorial’ and 
‘polar air’ attain their sharpest development, 
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associated with intense cyclonic activity in winter, 
along the Great Lakes, in New England and Nova 
Scotia, as currents of warm, damp air from the Gulf 
of Mexico and the Gulf Stream interact with supplies 
of inténsely cold, dry air from the interior of Canada, 
along the so-called polar front. It is not that the 
theory of the polar front is by any means the last word 
in the dynamics of cyclones ; what makes the omission 
serious is that the theory furnishes a common-sense, 
geographic background of reference in studying the 
interchange of air between the equator and the poles 
that has made more powerful appeal to the imagination 
than any idea in meteorology for a long time. We 
hope, therefore, that in a second edition the facts of 
climate which illustrate this theory so forcibly in 
America will be translated into a terminology which 
has by now passed into common use by British and 
Continental meteorologists, and is certainly familiar i in 
the United States itself. 

We could wish in this, as in many other works, for 
a rather more instructive systematisation and categor- 
isation of the geographical factors which cbntrol the 
distribution of climate. The geographical distribution 
of climate is determined by (a) latitude ; (b), altitude ; 
(c) a highly complex, interdependent set òf factors 
connected with the distribution and character of land, 
water, snow, and ice comprised under the designation 
“continentality and oceanity’; (d) mountainous con- 
figuration (as distinct from mere altitude} affecting 
rainfall and exposure to wind, sun, and frost. ! Now it is 
quite impossible to class prevailing winds which trans- 
fer continental conditions seawards (as in the eastern 
United States) and oceanic conditions landwards (as 
in the British Isles) other than as a sub-factor of (c). 
This emerged with unmistakable clearness at a fairly 
recent discussion of Spitaler’s Continentality maps. 
(See Geographical Journal, July 1924.) Imagine a 
uniform globe, divested, that is to say, of all differential 
effects of land and sea, and of polar ice: it isiclear that 
over such a surface the undisturbed plane winds 
could produce no local climatic differentiation, that 
air currents changing latitude would, on thé average, 
quickly readjust their temperatures, and that if any 
cyclonic eddies developed along a poorly marked polar 
front, they must be very different in character from 
those with which we are actually so daciiline! In fact, 
on a uniform earth, factors (c) and (d) abdve, being” 
obliterated, and (b) only existing with regard to the 
free atmosphere (since ex Aypothast there are no vertical 
inequalities), climate would be a function of (a) alone, as 
regards, at least, its geographical distributio 

In the United States, the planetary w y winds 
normal to the latitude are powerfully affected by the 
monsoonal influences of the North American continent, 
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being twisted over the eastern States into prevailing 
south or south-west winds in July, and north-west 
winds in ‘January. . 
There is no better chapter in the book than that 
dealing with climate and health, together with the 
summer and winter health resorts of the United States ; 
and we do not think that any member of the medical 
faculty could find fault with the philosophy displayed. 
It is clearly recognised that climate to a considerable 
extent acts indirectly on the human organism, and 
that the same phases of weather and climate may 
produce effects variously, for good or evil, according 
as hygienic, economic, and social factors are sound or 
faulty, and according fo the level of health of the 
individual. In England, for example, we know that 
a spell of frost and snow sends up the crude death- 
rate, but we also know that the same weather is a fine 
tonic to those who can react to it and love the 
open air. _ L. C. W. Bonacma. 





The Psychology of Selecting Men. 

The Psychology of Selecting Men. By Prof. Donald A. 
Laird. Pp. xiita74. (New York: McGraw-Hill 
Book Co., Inc.; London: McGraw-Hill Publishing 
Co., Ltd., ae) 15s. net. 

NGINEERS and chemists have iig been an 
essential part of the staff of every large factory. 

No new machine is bought before it has been carefully 
examined and good proof evinced of its worth. Samples 
of raw materials are analysed by the chemists to observe 
their purity or strength. It is but recently, however, 
that the importance bas been realised, in full, of the 
scientific selection of staff. The success of many a 
factory. depends as much, or more, on the skill of the 
men who use the machines as on the machines them- 
selves. It is no uncommon thing to find two operatives 
with equal experience, working side by side on similar 
machines, one of whom will produce half again as great 
an output as his companion. 

How can selection be -successfully made among 
applicants for a position? What method can be used 
to gain a true indication of their innate capacity for the 
work? Dr. Laird in the work before us has answered 
this question with as much detail as is at present avail- 
able. His book is admirably planned. He starts by 
outlining the need for employment psychology, and 
‘then proceeds to show how its basis rests on the degree 
and extent of individual differences, ‘and how it is 
generally safe to postulate that in an unselected group 
of individuals, these differences approximate to normal 
distribution. 

The validity of the older methods of selection—the 
letter of application, the interview, the so-called 
“scientific character reader ”—is discussed, and Dr. 
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Laird gives definite proof that their selective value in 
many cases, especially with young workers, is little 
better than that obtained by chance. The unwary 
reader is himself trapped into making judgments from 
handwriting and photographs and thus shown his 
limitations. Many factors are concerned in the in- 
adequacy of these methods. Often they measure 
irrelevant factors—you can tell but little of a prospect- 
ive engmeer’s ability from his conversation, or of a 
carpenter from the letter he writes. But even in cases 
where the methods themselves have potential prognostic 
capacity, this is often lost through slipshod application, 
and lack of a standard by which to judge the results. 
All this, however, is by way of introduction ; though 
useful as a warning, it is merely negative criticism. The 
second half of the book is more constructive. There 
Dr. Laird is concerned with the use and evaluation of 
psychological tests of selection. Almost any sort of 
task can be used as a test if only it will give dn 


accurate indication of the applicant’s ability, or predict ` 


with great success his future performance. There is, 
as Dr. Laird says, no mystery about mental tests. 
“They are simply an application of the scientific 
method.” The tasks, whether they are actual samples 
of the work, or simple trials of the fundamental capaci- 
ties underlying ability at the work, must prove their 
worth before they are used. “They must show their 
consistency from day to day, their consistency from 
user to user, and their internal consistency of measuring 
what they aim to measure.” = i 

It must be remembered, however, that ‘‘tests are 
part of employment psychology, but by no means are 
they the sole contribution of psychology to employ- 
ment.” The interview and letter of application can be 
improved by making them more objective and supply- 
ing standards. It is especially important to analyse 
the personal data of successful and unsuccessful workers 
by group comparisons or other methods, to discover if 
there are any distinct differences in such matters 
between the two groups. 

Dr. Laird’s: book is, as he says in his preface, “a 
product of necessity.” The demand among employers 
for scientific assistance in the selection of their workers 
is becoming pronounced, perhaps even more in Great 
Britain than in America. Tho subject is sbin its 
infancy and an enormous amount of research is necessary, ~- 


_ but already psychological tests have proved themselves — 


more than idle theory, and are in use in many offices, 
shops, and factories. They have been approved of 
alike by the employers who have benefited by the 
increased output, and by the employees who appreciate 
the justice of this method of selection. With such 
économic and social value their future is assured. . 
W. SPIELMAN. 
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Astronomical Physics. 


Astronomical Physics. By F. J. M. Stratton. Pp. 
x1+213+32 plates. (London: Methuen and Co., 
Ltd., 1925.) xas. 6d. net. 


ITH the whole universe for its field of inquiry, 
astronomical physics is necessarily a very 
large subject, and an attempt to present its methods 
and results in a single volume of modest size can scarcely 
be expected to satisfy the requirements of all classes of 
readers. In some respects, however, the author of the 
book before us has achieved his task with distinct 
success. In the space of two hundred pages he has 
covered the whole range of astronomical physics from 
its beginnings to the most recent speculations in cosmo- 
gony, and we have failed to notice any subject of im- 
portance which has not received some mention. 

The author’s.aim has been “ to provide a useful book 
on the subject for the student, and one which every 
astrophysicist and not a few spectroscopists would want 
constantly within reach,” and he has endeavoured to 
compensate for brevity of treatment by giving an 
abundance of references. As a guide to original 
sources of information the book will certainly be of 
great value to actual workers in astronomical physics, 
and to all serious students of the subject who have 
access to a suitable library. Physicists desiring to 
become more closely acquainted with the inter- 
tionships of physics and astronomy, which are becom- 
ing more and more numerous, will also find the book of 
great service, and to them it may possibly not appear 
to suffer from undue compression. It seems unlikely, 
however, that the book will appeal to the general 
reader, for whom it is to be feared that much of 
the text may be too sketchy for intelligibility. One 
wonders, for example, how such a reader would fare in 
trying to interpret the photographs showing Zeeman 
effects in sunspots (Plate 17) from the few lines of 
description which accompany them. 

Historical references, instruments, and laboratory 
investigations form the subjects of the earlier chapters, 
and these are followed by others on the sun, the solar 
system, stellar radiation, motion in the line of sight, 
stellar classification, giant and dwarf stars, nebule, 
novee, variable stars, stars with peculiar spectra, and, 
finally, by a chapter on speculations in cosmogony. 
Among the subjects most fully dealt with are the 
criteria for the various groups of the Harvard classi- 
fication of stellar spectra, and the determination of the 
orbit of a spectroscopic binary. Misprints are very 
few, but attention may be directed to the unfinished 
deduction of the formula for the Doppler displacement 
on p. 83 and the necessity for substitution of # for #/c 
in the last equation. 
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The thirty-two plates which illustrate the volume 
have been well chosen and are satisfactorily reproduced. 
Diagrams are only four in number, and additional ones 
might have been introduced with advantage, as, for 
example, light-curves of typical variable jstars. A 
number of useful tables, including standard wave- 
lengths, are given as appendices. It is difficult, how- 
ever, to see the application to the subjects dealt with 
of the table for correcting wave-lengths to vacuum; a 
list of bright stars with particulars of thejr spectra 
and other characteristics would have been i greater 
interest, 

As a summary of the main facts of T and 
as a reminder on problems awaiting solution; the book 
is a welcome addition to the few works on the subject 
at present available. | 








Conduction in Nerves. ! 

The Theory of Decrementless Conduction in Narcotised 
Region of Nerve. By Prof. Genichi Kato. New 
edition. Pp.v+166+6 plates. (Tokyo: jNanködð, 
Hongo, 1924.) 3 dollars. 

NTIL Prof. Kato had contributed this! most im- 
portant monograph to the study of the nervous 
system, it had been held generally that a nerve impulse 
passing through a length of nerve which jhad been 
rendered un-normal in some way, as by the action of 
narcotic drugs, underwent a gradual diminution in its 
course (‘decrement’), leading, if the narcotised region 
were sufficiently long, to its complete extinction, If 
the impulse did regain normal nerve without suffer- 
ing extinction, it regained its normal magnitude to 
the full. 
The author contends that this view is krroneous. 





He and his colleagues in Keio University have used 
in their experiments a sciatic-nerve-gasty emius- 
muscle preparation which is ro centime long, 


obtained from the Japanese toad Buft vulgaris 
Japomcus. Such-a preparation may be Iput in a 
narcotising ‘chamber without fear of diffusion from the 
outside—and consequent dilution of the marcotic— 
upsetting the narcosis of the region observed. By 
varying the length of the chambers and the tising 
solutions or vapours therein contained, or by observing 
the electrical responses from narcotised ne, evidence 
is produced against there being a gradual diminution. 
The impulse is subnormal but it does not suffer ‘ decre- 
ment.’ On reaching again un-narcotjsed perve, the 
impulse becomes normal. When the degree of narcosis 
is pressed, excitability and conductivity | disappear 
simultaneously. 

The unusual length of nerve in the Japanese toad 
gives also latitude for observations on the’ spread of 
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current along the nerve, which may be for a distance 
so great as 2 cm. This is claimed as another source 
of error which workers with nerve-muscle preparations 
of only European magnitude cannot avoid. In the 
array of careful experiments described in detail with 
their protocols are some in which the conditions 
simulated those of earlier workers, who of necessity 
have used smaller animals than the Japanese toad. 
Then the results agree, until, altering conditions and 
Avoiding the error of diffusion in narcotisation and of 
escape of current, as is possible with the great length 
of nerve, it is shown that no interpretation involving 
decrement of the impulse can be permitted. On other 
aspects of the passage of the impulse in nerve there is 
no wide disagreement with previous observers. 

There are many small printing errors. On p. 79, 
“entangled” for “disentangled” or “ untangled” is 
` probably the worst. The book deserves an index. 

These small failmgs will not detract from the far- 
reaching possibilities of Genichi Kato’s work and 
inspiration. 





Our Bookshelf. 


Ths Fight for Everest: ro2¢. By Lieut.Col. E. F. 
Norton and other Members of the Expedition. Pp. 
xi+372+32 plates+a maps. (London: Edward 
Arnold and Co., 1925.) 25s. net. 


Ir. would indeed be a s e personality which would 
not be stirred by this account, ending, alas, 
in tragedy, of the third expedition towards the summit 
of Mount Everest. The first in 1921 was in fact no 
more than a reconnaissance, the second in 1922 is 
described as “ The assault,” while we may well hope 


that the 1924 volume now published under the title ` 


of the “ Fight for Everest ” will be itself succeeded by 
the final volume, the “ Attainment.” 

The introduction by Sir Francis Younghusband 
should persuade even the most cold-blooded reader 
of the value of such an effort. Most of the members 
of the expedition contribute a chapter or more: 
commencing with “The Start,” by General Bruce, 
soon to be invalided back to the base and to be suc- 
ceeded in command by Colonel Norton, there follow 
in succession (an enumeration of the chapter sub-titles 
tells the story), the march across Tibet, the Rongbuk 
eats the North Col, Norton and Somervell’s 
attempt, Mallory and Irvine's attempt, the return to 
Base p. 

Mallory’s letters, too, are fascinating eaog: Rg 
& glimpse of that enthusiasm which carried 
Irvine to their last final climb. The actual cause of 
their deaths will always remain a mystery. Did they 
reach the summit and fail to find their camp 
or did they meet with an accident? We sympa tue 
with the relatives and friends of those who died, a 
sympathy mingled with pride that Britain can still 
produce these men. 

Second only to the last climb are those of Norton 
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and Somervell and of Odell; a height of 28,000 feet 

seems well within the reach of such men, while it seems 

only a few years ago that a climb to 24,000 feet was 
considered an impossibility. 

Part III. deals with the scientific results, the physio- 
logical effects, and the use of oxygen, as well as the 
natural history, geology and glaciology and photo- 
graphy, each of which are well treated. 

Although news articles and the well-known 
cinema, the “ Epic of Everest,” have familiarised us 
with most of the details of the expedition, this volume 
forms a valuable permanent record, well illustrated as 
it is with an exceptionally artistic map. 

Landmarks in the Struggle between Science and Reltgion. 
By Prof. James Y. Simpson. Pp. xiv + 288. 
(London: Hodder and Stoughton, Ltd., 1925.) 
7s. 6d. net. 

Ong may surmise that in writing this book Prof. 
Simpson had in mind the religious layman rather than 
the scientific man, who will, we fear, find the discussions 
of early theology, especially in the first half of the 
book, somewhat wearisome. Prof. Simpson covers a 
very wide field, in theology, pre-history, science and 
philosophy. His book is erudite and well documented, 
and indicates a remarkably wide acquaintance with 
many extremely _ diverse branches of knowledge. 
There is, however, a certain disjointedness in the 
treatment of his almost superabundant historical 
material, which does not make for easy’ reading, nor 
is his central theme of the s le between science 
and religion developed in any sustained and systematic 
way. 

This said by way of criticism, we must remark on 
the competence and open-mindedness of the author’s 
handling of a difficult and controversial subject. His 
attitude is that of a deeply religious man who is not 
afraid to accept all the well-substantiated results of 
science, and is able to harmonise them with his own 
beliefs. His position is that “ Science describes, the 
philosophy of science explains, and religion interprets ; 
and description, explanation, and interpretation are ' 
alike elements in the process of man’s mental and 
spiritual adjustment or adaptation to the Universe. 
Each is necessary, the one to the other, and must enter 
into any intelligent understanding of the world as a 
whole. Science leaves us with descriptions which 

hilosophy explains in terms of a phenomenal dynamic 
niverse ; elein interprets the whole most satis- 
factorily, after an examination of all other interpreta- 
tions, as the self-expression or unfolding of the activity 

of a creative God ” (pp. 270-71). 

We take it that science has no real quarrel- with 
religion, as a certain attitude to the universe, but only 

with the accretions of dogmatic theology. That science 
had a hard fight to free itself from the trammels of 
theological and other dogmatic thought is made 
abundantly clear in Prof. Simpson’s book, and vigilance 
is still necessary to preserve this hard-won freedom. 

But it is well to remember that the scientific man must 

beware of dogmatism also in his own sphere; he must 

continually test and criticise accepted theories lest 
they become dead and traditional ; and he must guard 
against the danger of ing a convenient method of 

science into a philosophy of life. E. S. R. 
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L Adaptation. Par Prof. L. Cuénot. (Encyclopédie 
scientifique: Bibliothéque de biologie générale.) 
Pp. 420. (Paris: Gaston Doin, 1925.) 20 francs. 

Pror. Cutnor has done biologists a service in writing 

this book. It contains treasures of knowledge, which 

have been treated with great skill and acumen. 

Especially valuable, perhaps, are the sections dis- 
tinguishing the different types of adaptation (necessary 
and sufficient adaptation, statistical adaptation, etc) ; 
those dealmg with the important but limited rôle of 
what is usually called pre-adaptation; the assemblage 
of interes facts on co-adaptation; the section 
on adaptations which are analysable into individual 
modifications and germinally-determined characters 
both acting in the same sense; and that on the 
reason for the rarity or absence of primitive and 
intermediate A 

Prof. Cuénot is perhaps less good on the bearing of 
mutations on the problem. It is dificult to see why 
he regards natural selection as only weeding out 
mutations which depart from the type: Why should 
not the neo-Darwiiuan scheme work with mutations as 
its raw material? Also, in his discussion of ortho- 
genesis and co-adaptations, he often forgets, or seems 
to forget, the important fact that an organism’s 
environment is largely composed of other organisms, 
and that therefore we should expect to find an improve- 
ment in one organism bringing out improvements in 
another, as improvements in naval guns brought out 
improvements in armour plate and vice versa. This 
principle will at least help to account for many (though 
probably not all) of the simultaneous, slow, * ortho- 
genetic’ lines seen in paleontology. He could have 
accounted for some other orthogenetic phenomena by 
reference to the mechanisms of heterogonic growth 
(as summarised by Champy in his “ Sexualité et 
Hormones ”). 

Prof. Cuénot is sceptical as to the value of any of 
the existing explanations of adaptation, whether by 
Lamarckian means, by slow selection, by large muta- 
tion, or by predetermined orthogenesis. However, 
whether we share his scepticism or not, he has here 
provided considerable food for thought on one of the 
central problems of biology. 


Penrose’s Annual : the Process Year Book and Review of 
the Graphic Arts. Edited by William Gamble. 


Vol. 28, 1926. Pp. xvi+ 146+ 70+ 57 plates. 
(London : Percy Lund, Humphries and Co., Ltd., 
1926.) 8s. net. 


Tax editor, in his usual review of process work, says 
that he regretfully confesses that the year 1925, the end 
of a quarter century, shows “no new process, nor 

e of method, which is of outstanding importance ; 
oe in fact, that could be regarded as a milestone 
progress passed in the onward march of our art and 
oe? Much is being done, but it is in continuance 
of work started in previous years, especially since the 
War, and it may expected to bear fruit in the 
immediate years to come. The editor then describes 
the remarkable progress that has been made during 
the quarter of a century just completed, which includes 
the introduction of the offset method and rotary 
photogravure. Colour gravure, based on three-colour 
principles, is making great headway, and an example 
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is given of a flower study reproduced by this process, 
and also by a letterpress method from four! blocks, so 
that the two results can be compared. Collotype is 
a printed on slow-running flat-bed machines which 
out excellent work, and “ it hatdly seems 

likely that this practice will ever be altered.” The 
progress of the various methods of replacing the ordinary 
type dag Ne text by photographic methodsare passed 
in review, but it seems that none have yet|convinced 
the printing trade of the advantages of these.inventions 
over existing methods. 
The text consists of 34 articles by experts, who give 
experiences or data of value. The curious chemical 
equation at page 129 shows that practical men should 
be content to leave theory to those that understand it. 
The fifth of the series of “ The Work of the Private 
Presses ” is by Mr. Chas. T. Jacobi on the Eragny 
Press, 1894-1914, and is illustrated with specimens. 
The numerous plates may be considered as showing 
the best that can be done to-day by perhaps every 
process that is in use. 








A System of Physical Chermsiry. By Prof. William 
C. McC. Lewis. v ext-Books of Physical Chemistry.) 
In 3 vols. Vol. 2: Thermodynamics. Fourth 
edition. Pp. vili+489. (London: Longmans, Green 
and Co., 1925.) 155. net. 

Tue third edition of Vol. 2 of Lewis’s I Physical 

Chemistry ° appeared in 1920, and included 445 pages 

of text. The fourth edition has been increased to 481 

pages, mainly by the inclusion of half a chapter on 

“The Activity Theory of Evolutions” and half a 

chapter on “The Milner-Debye Theory pf Strong 

Electrolytes.” In accordance with the author's policy 

of quoting extensively from original sources, the latter 

section is taken from a paper by A. A. Noyes which 
appeared in the Journal of the Americani Chemical 

Soctety in 1924. 

Brittsh Birds. Written and Illustrated by |Archibald 
Thorburn. New edition. In 4 vols.| Vol 2. 
Pp. ix + 130+ 48 plates. (London: ‘Longmans, 
Green and Co., 1925.) 16s. net. 

Tue first volume of the new edition of Me, Thorburn’ 

“Bnitish Birds” has already been noticed in these 

columns (September 12, p. 390); the second of the 

oe bas now appeared. The coloured plates are again 

beautiful, but the amount of space| given to 
raritie, in text and picture, continues to! keep the 
treatment of more important birds wi rather 
narrow limits. One is glad to note, however, the 
figuring of so many as three plumage- phages of the 
great spotted woodpecker, and that the immature 
plumage of the gannet is also shown. 


Laboratory Manual of Elementary Colloid Chemsstry 
By Emil Hatschek. Second edition. |Pp. 153. 
(London: J. and A. Churchill, 1925.) 75.) 6d. net. 


THe second edition of Hatschek’s “ Laboratory Manual 
of Elementary Colloid Chemistry” cont#ins new 
chapters on “Oxide and Hydroxide Sols?’ and on 
“Non-aqueous Emulsoid Sols and Gels.”: Methods 
for determining the coagulation velocity and for demon- 
strating the variation of viscosity with rate of shear 
have been included. 








i 


448, 


NATURE 





Letters to the Editor. 


[The Etitor does mot hold kintself responsible Ke. 
opinions Oe by kes correspondents. Nei 
can he to return, nor to correspond with 
the writers of, resected -manuscriptis intended for 
this or any other part of NATURE. No notice is 
taken of anonymous communications. | 


Light Quanta and Photo-electric Emission. 


I VENTURE to think that no theory has suffered so 
much from the application of an arbitrary selection 
ciple to the consideration of ental results 
as the quantum theory. The treatment of the whole 
subject, at least so far as it is concerned with 
X-ray phenomena—and ın no branch of study 18 the 
acquaintance with the quantum rules and with their 
limitation so intimate—is based upon a v m- 
adequate knowledge of facts. It could y be 
otherwise when experimental acquaintance with the 
subject is so meagre For the present I should like to 
mention only one point. 

The ‘light-quantum’ theo 
support in the phenomenon 

ton is a ‘bed It is thought by some— 
apparently by many—that the “ ight-quantam " 
retains its Pavviduel between the process of 
emission and that of a tion. May I then re 
.cord an experimental fact bearing upon the 
subject ? ` 

e 10nisation produced by a heterogeneous beam 
of X-rays im a gas or the electronic emission from a 
metal plate (measured by ionisation outside the 
plate) may be abruptly and enormously increased 
either by (a) su on that beam a very feeble 
radiation of NA sborter wave-lengths, or (5) by 
takıng away from complex radiation a very sm: 
amount of the radiation of longer wave-lengths as by 
filtering; that is, ether by adding higher frequency 
radiations to, or eluminating lower frequency radia- 
tions from the beam, the same effect 1s produced, 
namely, a sudden large increase ın the iomsaton, 
The magnitude of a sudden mcrease may be from 
roo to 150 cent of the original tude. 
This is the T onst produced by the pan 
electric emission accompanying e J absorp- 
ton. Where then are the discrete and independent 
quanta ? 

These experimental results again show quite 
definitely that this J electron emission 1s an effect 
of the radiaton as a whole. The quality of the full 
stream of radiation decides whether or not this shall 
take place. It ap (though this 1s much less 
certain) that the a tion is an absorption of all 
the constituents. 

Such results were obtamed by Miss White and my- 
selt six or seven years ago, but were withheld from 
publication until they could be confirmed by many 

ents such as we have recently recorded 
(and others at present being obtained by Miss Mair), 
showing that these form part of a consistent whole. 
If then a small-angled pnsm of aluminium—a wedge 
---is placed in the path of a heterogeneous beam of 
X-rays, there is transmitted a 8 of radiations 
v in average wave-len capable of showing 
both J absorption lines and J absorption edges by the 
ionisation method, as do homogeneous radiations. 


Fe 
receives 1ts stron 
electron emission when 


The phenomenon is now being siudied photo- 
graphically. 
C. G. BARKLA. 
University of Edinburgh, 
March 6. 
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Eka-cossium and a Suggestion about Radiation 
and the Elements. 


In endeavouring to confirm the identity of the 
X-ray line 1-032 on Film No. 3 (see Naturz, January 
30, tie 153), which wo seem to co nd 
with the La, lne of eka-cesium (87) of calculated 
wave-length 1-0276, I have had this film intensified 
and then remeasured, by Messrs. Adam Hilger, Ltd. 
(see Chemical News, February 12, 1926, p. 101). 

The result is that the lines which according to the 
original measurement were 1°434, 1-232, and 1-032 
now measure 1-434, 1'234, and 1-029, thus confirmi: 
the first values obtained, as 1t must be remem 
we are not able to determine the lines very accurately, 
there being a possible error of 0-005, as oi 
stated. 

The strong line of mercury, Lf, of wave-length 
1:0458, seems, however, to be ruled out, unless some- 
mune has ap eae to the film onginally. I under- 
stand that on development tend to shnnk 
rather than to stretch. This would not the 
suspicion that the hne attmbuted to element 87 is the 
m one in question. There seems to be no 
other alternative that the line 18 87 La,. More 
work ın this field is obviously necessary. 

Unfortunately, the first expermment cannot be 
repeated with the present apparatus, as there is now 
yay little of the onginal materal prepared by Dr. 
J. G. F. Druce. : 

Glass photographic plates are now being used in 
order to ensure greater accuracy, especially in 
measurement. 

The question whether such elements as 85 and 87 
can exist without being appreciably radioactive has 
been considered. There are. several well-known 
instances of comparatively stable and even non- 
radioactive elements having the same atomic number 
as those which are very unstable, and uranium, the 
last-known member of the general series, is far more 
stable than most of those elements of somewhat 
lower atomic number. Therefore there is no absolute 
criterion as a guide ın this respect. 

Potassium and rubidium are feebly radioactive, but, 
curiously enough, no products from their radio-change 
seem to accumulate—at least, not so far as I know. 
If thèse common elements are contaminated with 
those of atomic numbers 85 and 87, and ıf these are 
Tadioactive, then the problem would only be partl 
solved. There 1s, however, no evidence of this land. 
Both elements are mentioned on account of some 
statements to follow here 

Those elements of high atomic number are unstable ` 
and they emit corpuscular radiation and electro- 
magnetic radiation; that is, a-, B-, and y-rays, with 
variations according to the radio-element considered. 

Conversely, one might think of the elements at the 
other end of the general series as having absorbed 
such ‘radiation’ at one time ın therr history, and 
thereby growing into larger and larger atoms, as are 
now known. Blackett’s well-known experiments on 
the disruption of the nitrogen atom by on aaa 
alpha Peeler) as previously accomplished by 
Rutherford, further reveal PATEE ly, b 
using the C. T R. Wuson ionisation cloud method, 
that when an H-particle (proton) 1s ejected from the 
mitrogen nucleus, the bomba alpha cle, 
which caused the ejechon, becomes abeor in the 
nitrogen nucleus.” Henderson’s e: ents indicate 
that capture and loss of electrons by alpha particles 
is also a Bein which comes under the general head 
of mass absorpiion and mass radtahon. 


1 The word radiation in ths tithe m here used more fn the 
sense of corpwacaler or mass radiation. i 
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There ıs a further consideration: one might ask 
whether there could be a half-way state in which some 
elements spontaneously carry out both processes; 
that is to say, they absorb “ radiation ” and then 
emit ıt ın the radidactive manner, as distinguished 
from the photoelectric effect proper. Some further 
statement seems necessary here, since at best the idea 
may only be a half-truth. . 

owever that may be, this idea 18 suggested by the 
fact that potassium and rubjdium spontaneonsly emit 
electrons (§-rays). Have We here the intermediate 
type of activity hinted at above? If these elements 
could absorb and then re-emit electrons, the process 
repeating, their radioactivity would be accounted 
for without the accumulation of disintegration 
products Furthermore, this dual process may 
reside in an impurity (elements) present in potassium 
and rubidium. 


Considering again the experimental side, I have, 


succeeded in exposing normal manganese phosphate 
(Kahlbaum’s) for 10 our without getting anything 
on the photographic film other than the copper lines 
(including a faint satellite in connexon therewith 
and two almost invisible hnes of wave-lengths 1-433 
and 1333. It would appear that these were the 
La, and L£, lines of element 75 of calculated wave- 
lengths 1:4298 and 1:2358. Berg and Tacke (Natwr- 
wissenschaften, 1925, 26, p. 571) calculate the values 
respectively as 1:4306 and 1:2355. The range of 
exposure was from the silver absorption edge to the 
cop Ka, and Ka, hnes, which were, by the way, 
resolved. There was a good deal of phosphate on the 
anhcathode I believe this experiment shows good 
technique Whether the above pair of exceedingl 
faint lines were those of ZnKa, and Ka, combined, 
and Hgla, is partly immiaterial to the present 
argument, for it suggests that ıt would be worth 
while examining potassium and rubidium in this 
way in order to detect if possible traces of, say, 87 ın 
one of them. 

This work is now in hand and the technique 1s 
steadily bang improved. In these iments the 
cathode should be in good condition; that is, not 
bored out by the anode rays. 

The wave-lengtbs given above are in Angstrom 
umts as before. i F. H. LORING. 





The Magnetic Moment of the Orbit of the Valency 
Electron of the Solid Alkali Metals. 


THE normal state of the atoms of the vapours of 
the alkali metals is an ‘s’ state, the atoms co j 
of a rare gas core round which revolves the valency 
electron ın a # orbit (4, for potassium, 5, for rubidium, 
6, for cesium). One would then expect that the 
vapours of these elements would be etic and 
that, when the diamagnetic properties of the rare 
gas cores were allowed for, a magneton number 
would be found co nding to 1 Bohr magneton 
or 8-6 Weiss units. ata as to the magnetic 
perties of these vapours are apparently wanting bal 


the peeo evidence leaves no doubt as to what 
is to be expected. 
It is of some interest to see how far these predic- 


tions can be extended to the case of the solid state and 
what information the etic measurements can 
Trovide as to the nature of the atoms in the solid. 
the lattice of the latter were built up of atoms in 
the same state as those of the vapour, one would 
that the metals would be etic, 

would follow the law x (I + A) =C, and that, supposi 
A to have a value of the order usually found, the 
atomic susceptibilities of all the alkah metals would 

lie round about +1300 x 10. 
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If, on the other hand, there is a non-polar linking 
between the atoms of the solids, the valency electrons 
bejng shared by neighbouring atoms, one would 

that the total magnetic moment of the orbits 
of the valency electrons would be zero or nearly so 


on account of the complete or io) pioneers mpense- 
tion of the actual moments of the par f shared 
orbits. The valency electrons would then contribute 
at most a small.positive amount to the total moment 
of the atom and the substances would be etic. 





Probably, too, these shared orbits would not ea 
definite part in the thermal agıtation of the atoms, 
and their positive contribution to the susceptibility 
would be independent of the temperature. | 
Further, ıt would be expected that the closest 
distance of approach between atoms of the solid 


alkah metals would then be smaller than peel. bes 
dimension of the n, orbit and larger than the radius 
of the rare gas core 
The experimental data for the susceptibilities of 
the solid alkali metals have until recently some- 
what chaotic. Recent measurements by Crow 
(Proc Roy. Soc. Canada, 19, 63, 1925) seem tọ be more 
satisfactory. The susceptibilities of solid potassium, 
rubidium, and cesium, together with the contrbu- 
tions to the susceptibilities due to the rubidium and 
cesium ions were measured with the following results : 
atomic 3 tibilities K-i1-gx 107", Rb+7x 107%, 
Cs-8x 107%, Rbt -~ 29-8 x 10-*,! Cat - 374 x Jo". We 
may add the value -16-4x10-* for K+, being the 
mean of the given by Pascal (C.R.| 158, 37, 
1914) and Joos (Zeits. f. Phys., 32, 835, 1924). 
e thus see that the contributions to the suscep- 
tibility of the valency electrons are as | follows: 
K +145 x10, Rb+22-8x 10, Cs+2g-4x/10* A 
small correction for the di etic properties of the 
actual orbit of the valency electron has still to be 
applied, but the values will remain of the same order 
of magnitude. It will be seen that these values are 
very much smaller than what would be expected for 
a normal #, orbit, but are of the order one would 
expect for the residual moment of nearly campletely 
bse aaa shared orbits 
e contributions of the valency electrons to the 
atomic tibilities are approximately in jthe ratio 
43: 53:6" for K, Rb, Ca. 
The susceptibilities of the solid alkali 


L 












also apperently independent of the temperature, and 
the closest distance of approach of the atoms in the 
lattice falls in between the values for the major axis 
of the n, orbit and the radius of the rare core, 
being 2-25 Å.U , 3:2 A.U., and 1-55 A.U. res vely 


for potassium. 

easurements of the etic property 
alkali metals would thus indicate dist the 
the valency electrons for the solid state 
independent n, orbits shown by the 
data, but are shared by the neighbo toms to 
form a non-polar binding L. C. f: 

The Davy-Faraday Laboratory, 
Albemarle Street, London, I. 





Chemical Effects produced by Resonance 
Radiation. 

We have read with interest the communication of 
Prof. H. S Taylor and his collaborators ,on the 
subject of chemical effects produced by resonance 
radiation, in which some exception is taken both 
to our experiments and to the conclusions given in our 


letter of December 19, p 899. It may bé as well 
1 There to be an eanthmetical error in the paper j to, tthe 
mean for of Rbt i 


being and not 451, so that the suscepdb 
=s 8X I0 in place of a9 9X rohan actually given, 
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to indicate briefly the points on which we are in 
agreement and those on which a divergence of opinion 


So alle exists. 

t 18 generally agreed that the reactions under cón- 
sideration involve the photosensitisation of mercury 
atoms, which on impact with hydrogen molecules 
render these in some way active for combination 
with . In our view, these reactions involve 
the simple addition of active hydrogen molecules 
to molecules of the reactants such as Os Ny C,H, 
CO. In a recent communication to the Cambridge 
Philosophical Society, this view was supported by the 
isolation of H,O e first step in the formation of 
water, and of N » the second step in the formation 
of ammonia. e presence of hydrogen ide we 
note has now been observed by Prof Taylor. On 
the other hand, from the Pnnceton commumcations 
we gather that they incline to the view that the 
processes involve a series of chain reactions in which 
atoms and ungtable groups such as H, C,H, OH 
play a part, the chains being started by one excited 
mercury atom. 

The second point on which some slight difference 
of opinion exists lies in the relation of a liquid mercury 

ce to the progress of these reactions. We agree 
that the mercury atoms forming part of the liquid 
are not active in photosensitisation: in fact, the 
selective action of the light paa Ue ass that the 
absorbing atoms must be free from all constraints. 
The divergence in view ıs therefore concerned rather 
with the distribution of active mercury vapour in the 
illuminated m, when reaction is proceeding, than 
with the fun ental mechanism of the process. In 
the flow method large rates of reaction are obtainable 
with a continuous supply of fresh mercury vapour, 
but in a static system the mercury atoms in the gas 
phase apparently only preserve their ee 
er for a very short time. Prof. Taylor a ntly 
eves that the liquid mercury serves no other pur- 
pose than to supply by evaporation the wastage of 
mercury atoms in the homogeneous gas phase caused 
by chemical combination, e.g. mercuric oxide. We 
can confirm this removal in the case of the hydrogen- 
oxygen combination. Since similar results are ob- 
tained for hydrogen and ethylene, chemical removal 
may not be the only method by which mercury 
atoms lose their photo-sensitising powers. 

This removal or loss of potential activity must, pro- 
ceed so rapidly that but a short period of 
Wumination the gas phase is almost devoid of active 
mercury atoms, and practically all the chemical action 
is confined, at high gas pressures at any rate, to a 
thin layer in close proximity to the liquid mercury 

Finally, one small int remains. From the 
Princeton letter ıt wo appear that these various 
reactions were discovered there and that, after publi- 
cation of ther results, work was commenced at 
Cambridge on the same lines. Without the least 
intention of detracting from the interest and value 
of the communications from Prof. Taylor, to whom 
we are indebted for the suggestion of employing a 
water-cooled arc, we must affirm that aetna of 
these conclusions can be considered as quite correct. 
Franck and his co-workers may well be claimed as 
the discoverers of these reactions. Whilst it 1s true 
tbat our first note on our experimental work was 
contained in thé letter referred to above, the apparatus 
had beef constructed for us by the Thermal Syndicate 
in 1924 for the p of investigating these very 
reactions. Our early experiments were extremely 
unsatisfactory owing to the weakness of the resonance 
line obtained with air-cooled mercury arcs, and it 1s 
to Prof. Taylor that we are indebted for the s ion 
of water-cooling. We may add for the information 
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of the many other workers in this interesting field 
that the employment of an electromagnet in addition 
to water-cooling, as su by Prof. R. W. Wood, 
leads to a very considerable augmentation ın intensity 
of the resonance light. Eric K. RIDEAL. 
i HERBERT S. Hirst 
Laboratory of Physical Chemistry, 
Cambridge. 





The Subjective Analysis of Musical Tone. 


Every one who has attempted to analyse a musical 
sound by the unaided ear and has acquired some 
experience at such work will recognise the i 
nature of the difficulties met wıth. The first stage 
is, of course, to learn to concentrate attention on the 
particular partial sound sought to be , and 
this is greatly assiated by previously sounding a note 
of the same pitch and feny fixing ıt in the memory, 
as recommended by Helmholtz ın his ‘ Sensations of 
Tone.” But even after one has acquired this habit 
of attention and has had years of practice and exper- 
ence in acoustical work, the difficulty is only dammushed 
and is not removed, as 1s shown by the fact that one 
may fail in some cases to distinguish a partal even 
if ıt be present, and that the use of a resonator 18 
always a hg advantage. : 

Helmholtz, ın a chapter on the subject in his 
“ Sensations of Tone,” discussed the difficulties 
experienced in the subjective analysis of sound at 
great length, and considers them ‘to be the result of 
a natural tendency to fix attention on the synthetic 
rather than on the analytic characters of a compound 
sensation. This explanation is psychological rather 
than physical. That it does not to the root of 
the matter 1s shown by a fact which Helmholtz him- 
self mentions, namely, that it is easier to hear the 
unevenly numbered than the evenly numbered 
ones ; suggests that we should seek for a physical 
and mechanical explanation rather than a psycho- 
logical one. Further, ıt 13 possible to work under 
conditions which eliminate any explanaton of the 
difficulty of subjective analysis as due to lack of 
attention When the observer has carefully prepared 
himself, as indicated above, immedsatsly before an 
observation is made and his faculty of attention is 
at its hi level, he succeeds in o the 
partial only ın certain cases and not in others. From 
this, one may reasonably infer that the power of 
discrimination 1s limited chiefly by circumstances 
rd canyon, on the physical character of the sound and 
of the audit mechanism of the ear, rather than by 
factors d ent on nervous ton. 

Some o tions recently e by me indicate 
that the difficulty felt ın the subjective analysis of 
musical tone arises mainly, if not entirely, from the 
phenomenon of the masking of pure tones of higher 

itch those of lower pıtch vered by'A M. 
Mayer (Phil Mag., 2, 500, 1876), whose results have 
more recently been confirmed and extended by R. L. 
Wegel and C. E Lane (Physical Review, 23, 266, 1924). 
Mayer discovered that sounds which are of consider- 
able intensity when heard by themselves are liable 
to be weakened and even completely obliterated by 
graver sounds of sufficient force. The risın 
character of this phenomenon must be experien 
to be fully appreciated. That the auditory mas 
of pure tones of high pitch by those of lower pitc 
is the explanation of the difficulty felt in the sub- 
jective analysis of musical tone may be shown by 
simple experiments with a monochord. The observer 
selects a particular partial, say the 5th, for examina- 
tion. By gently touching a node of this parhal with 
one finger, and plucking the string repeatedly with 
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another finger, the attention of the ear is fixed on the 
pitch of this lopa The ee pa finger is then 
removed, and the string 1s plucked sharply at a point 
not far from the end to elicit the full series of jals. 
The observer hstens carefully for the 5th partial for 
a second or so, and then touches the string exactly 
at its node so as to damp ont all the partials lower 
than the 5th. The 5th ial then sings out, and 
though theoretically its intensity should have been 
the same, actually a large a ent increase of 
intensity is usually ived. o sound of the 
5th partial, previously masked by the sound of the 
graver partials, asserts itself - th vehemence when 
they are removed. 

A further confirmation of these ideas 1s furnished 
by studies of the manner in which TDs epabmT of 
the u partials alters when the absolute intensi 
of the d or it3 quality is varied. These piers 
are reserved for consideration in a forthcoming paper. 

C. V. RAMAN. 


210 Bowbazaar Street, 
Calcutta, India, 
January 27. 
Intensification of the Metallic Image tn Gerlach 
and Stern’s Magnetic Experiments. 


In the course of some attempts to measure the 
etic moment of the cadmium atom a slight 
modification of Gerlach and Stern’s origi arrange 
ment, a new method of intensifying the effect of a 
deposit of a very amall number of metallic atoms on 
glass has been used, which although perhaps rather 
obvious has not, so far as I can ascertain, been 
employed for this purpose before. In Gerlach and 
Stern’s first iments on the silver atom a chemical 
method of rendering the deposit of atoms on the glass 
plate visible was used. In their later experiments on 
other metals it was found that in certain cases the 
d it was visible without intensification, but in 
others it had to be developed by the same means. It 
1s, however, ae that the use of comparatively huge 
f ea of liquid when dealing with a metallic 
t which may be at the most on the average 

only one molecule thick ıs dangerous, as solution of 
the deposit might easily occur. The method now to 
be described avoids this difficulty and is also probably 
easier to work. It depends on the fact that, while 
cadmium vapour at low will not condense 
on a clean surface at ordinary temperatures, it 
does so readily at liquid air temperature. If, how- 
ever, the smallest it of cadmium ıs already 
present on the glass, the vapour will condense on it 
at ordinary air temperature, quickly forming a visible 


d it. 
Fie phenomenon was originally discovered by 
rage Sores He showed that by its use ıt was possible 
to obtain a visible deposit if only one cadmium atom 
3000 surface molecules of the glass was present. 
t is accordingly eminently suitable for our purpose. 
During the course of an experiment, the bottom of 
the glass flask on which the cadmium atoms impinge 
after through the magnetic field is ımmersed 
im liquid ar. At the end of. the experiment, to 
intensify the cadmium image, ıt is only necessary to 
remove the liquid air, allow the glass veasel to attain 
air temperature, and then evaporate a small quantity 
of cadmium inside the vessel by suitable means. The 
cadmium va will now only condense on the glass 
surface which has already a small trace of cadmium 
on it, and it has been found that a visible d it 
quickly forms if any such trace is present. 
e iments have also shown that if there is no 
ium originally present on the glass, no deposit 


NO. 2943, VOL. II7 


NATURE. l 


l 
451 


will form. The pressure of the developing cadmium 
vapour must not be raised too high, as if is done 
it may in certain circumstances condense bn clean 
glass. In practice, however, it fortunately does not 
seem very easy to attain this state, especially if any 
metal objects are present in the vacuum, as the 
cadmium will readily condense on them, thug quickly 
lowering the pressure. 

This method of intensifying small metallic deposits 
on glass can also be used in the cases of the other more 


volatile metals such as zinc and magnesi It is 
also perhaps indirectly applicable to m such as 
copper, which condense on glass at air temperature, 


as my iments seem to show that icadmium 
vapour will condense on most metals at air| tempera- 
ture. Whether, however, a very few atoms of another 
motal will cause the cadmium vapour to condense I 
have not yet succeeded in proving, but on the whole 
the outlook seems hopeful. It is also possible that 
the presence of an electric charge on the surface of a 

uartz plate might cause condensation, but again 
this point has not been tried. However, without 
entering on these possible apphcations, it as evident 
that this method may be of great use in ahy expen- 
ments in which we have to deal with ee either 
atoms or molecules the velocity of which is ‘too low to 


affect a photographic plate, and the presence of which 
it is asoofin ai Fard to detect. 


J. H. J.| Poors. 
Phymcal Laboratory, 
Trinity College, Dublin, 
Greenland or Polar Front? | 


ebruary 20. 

No meteorologist could be less than m 
to underrate the importance of Greenland|as a factor 
in determining the characterstic circulation over the 
North Atlantic Ocean, but I’challenge the extravagant 
contention that ome circulation, which 18 an 
integral part of the general caarculation, depends entre: 
upon the “ katabatıc ” operations of a relatively stall 
and acadental feature in the confi ion of the 
northern hemisphere like Greenland. o contend 
that the analogous Pacific centre of cyclonic activity, 
scarcely less intense than the Atlantic, 18 nourished by 
the same katabatic action of Gresnland’slice-dome 18 
surely out of the question. 

Owing to pressure on space I cannot feal in any 
detail with the pots raised in Prof. Hobb’s letter to 
NATURE of February 13, but will briefly inditate the 





eneral line of reply. First of all, the discrepancy 
tween the fact of relatively high press over the 
North Pole and the fact that the Fram,in the course 
of her dnft ın 1895 along the 85th el in the 
European sector of the Arctic, experien a slight, 
Io per cent, excess of southerly over no ly winds, 
can be reconciled by a closer study of Mohn’s isobaric 


charts, which show a shallow elongation, of the Ice- 
landic pressure minimum north towards 
Spitsbergen. With the trend of the isobars in this 
particular sector the slight excess of southerly winds 
recognised by Mohn himself is quite consistent But 
the major fact of the existence at all ns of an, 
“ Arctic Wind Divide,” shown by Mohn/to lie across 
the polar basin between the Atlantic; and Pacific 
minima, means that in the day-to-day ges there 
must be many occasions when air drains southwards 
over Europe whether reinforced from Gree d or 
not; and I am sure that any British weather forecaster 
will bear me out that there are many such occasions. 
Secondly, the monthly distribution! of the fog- 
frequency shows that only June, July,'August, and 
September during the voyage of the Flam could in 
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palo sense be called foggy, the other eight months 
either absolutely or Er , fogless (“ Scientific 

ta Of Fram tion,’’ 1893—96, vol. 6, p. 572). 
Bat these fog statistics which Prof. Hobbe tries eto 
turn ın his favour have really little beanng on the 
argument at “all, masmuch as~ fo eee 
tem tures far below freezing; an case, if 
fog-laden air moved outwards from eos basin 
into warmer latitndes the moisture would soon be 
dissipated and the air become in perfect condition to 
form discontinuities with warm humid equatorial air 
along the polar front. 
* Thirdly, Prof. Hobbs ıs incorrect in underestimating 
the cold of the North Pole in winter, as Mohn’s 
isothermal charts should convince him The Arctic 
Ocean in its outer portions 18 milder than the inner 
polar basin, and the fact referred to by Prof. Hobbs, 
that along the Arctic shores of Sibema and Canada 
southerly winds 1n winter are colder than northerly, 
is in accordance with the principle lately formulated 
by Dr C. H. Pollog of Munich, that where there is a 
sudden transition from Jand-ice to sea-ice, the air over 
the latter 1s warmer because heat 1s conducted upwards 
through the ice from the unfrozen water beneath 
(Mitt. Geog. Gesell Munchen, vol 27, No. 2, 1924). 

L. C. W. BONACINA. 
27 Tanza Road, 
Hampstead, N.W.3, 
February 19. 





Parasitism of the Dodder. 


THE paragraph on Dr. Thomson's interesting work 
(1925) ın NATURE of February 6, p. 210, contains a 
reference to the results of “ earher observers ” which 
I cannot pass without comment 

Thomson found no pee 1m the haustorium of 
Cuscuta, ether in the sl or ın the brush of hypha ; 
and no special connexion to the phloem of the ost, 
co mding with the xylem connexons. But 
Peirce ( (1893), described and figured both xylem and 

hloem m the shaft of the haustorium. This phloem 
also found (1911), and Zender, who 1s not here, as the 
writer of the note states, in complete ent with 
Thomson, also refers to phloem that is “only found 


in the primary portion ” of the sucker (Inst. ds Bot. 
Gendve, 1924, P. 9). This phloem 1s small in amount; 
the sieve tu 


are rather short, but quite BAe and 
like those in the main stem of Cuscuta, and 
I canndt have differed ın our descmptions of the 
position of the phloem in the shaft, as I did not 
attempt to descmbe the anatomical distribution of 
the tissues either of the main stem or of the shaft of 
the haustorium. 
My work concerned mainly not the above typical 
paom in the shaft but the strings of short gieve 
bes in the distal part of the haustorium of Cuscuta. 
Here there are no elongated sieve tubes with well- 
bored-ont sieve plates. This part of the haustonum 
is formed from the brush of hairs or ‘ hyphæ ’ which 
originate from the tip and sometimes from the sides 
of the haustorium proper. Thomson and others 
before him have described the formaton of strings 
of short xylem elements from some of these invading 
hyphe. I find similar i of short phloem 
ements (perhaps better called sieve elements than 
sieve tubes) developed from other of the invading 
hyphz, nearer the periphery of the brush. There ıs 
no possibilty of regarding these elements as other 
than phloem, as there are well-defined sieve areas in 
their walls; one cannot mistake a ical sieve area 
properly stained by the safranın and London blue 
method, each deep red string surrounded by its blue 


NO. 2943, VOL. 117] 


callus rod. The method cannot be used with material 
which has been in alcohol, and histological work of 
this kind requires, of course, vary high magnifications 
and critical illumination. 

ust as, where a ‘hypha’ becomes attached to a 
xylem element of the host, the call walls of the hypha 
become lignified, so in a hypha which is attached 
host sieve tube the division walls of the hypha develop 
sieve areas. These attachments do not appear to be 
80 numerous as those in the xylem, but I found them 
goie as definite in the species I studied as did Zender. 

e wall of the hyphal tip disappears and the naked 

rotoplasm is applied to the host sieve plate. The 

er very elaborate behaviour of the protoplasm 
inside the cavity of the host sieve tube, which 18 
“described by Zender, has not been seen by me, 

I have explained that the statement that Peirce 
and I are “not in agreement as to the position of the 
pee ’ is based on a misapprehension I h I, 

ve made it clear that the evidence of independent 
observers renders the assertion that “the earher 
observers . . . werein error in repo its ce ” 
somewhat hasty, especially as it is not possible to judge 
of Dr. Thomson’s methods. 

M. G. THopay( SYKES). 

College, Bangor, 
ebruary 20. 


Universı 





Oxone and the Upper Atmosphere. 


A BENIGHTED chemist, I listened with awe and 
interest to the discussion by the physicists on the 
electrical state of the upper atmosphere, on March - 
4, at the Royal Society. Apparently they were not 
quite at home above cloudland. e blessed word 

ionisation ” played a great part but did not seem to 
mean more than “ conducting” Ozone was referred 
to with respect. Perhaps a chemist may be allowed 
to suggest a way in which it might serve as an 
“ accumulator,” 

Those who attended the late Sir James Dewar’s 
wonderful demonstrations at the Royal Institution 

have witnessed the production of ozone, at the 
pas a of liquid and even of sold oxygen, ander the 
influence of sales Asis radiation and Be often have 
seen the glow of 1ts decadence (to oxy, xy gen). Presum- 
ably, ozone is not the direct pi immediate product of 
the action of such radiation upon mere oxygen but is 
formed reversibly, 1m a COM one slactrolytic system, in 
which oxygen is ascia not only with a deter- 
mımant (eð) but also with a catalyst («)—as the 
outcome of a series of interactions. I may refer to 
my article on “ Catalysis and Oxidation,” in NATURE 
of August 22, 1925, p. 294, where I have discussed 
the process 

o necessary conditions may well prevail in the 
upper atmosphere—they must, in fact, 1f ıt be formed 
at all. Let it be assumed then, that the condition be 
such, that the change of oxy; xygen into ozone is not 
greatly a tee oe mere on m whole, 

produ urin ht, 

e p the intensity of the eee Te 
Then it equally follows, that the reverse action will 
take place "elects slow] ‘and the accumulated energy 
be let down soot ead slowly, 80 cov 
period of dar: 

It may be dancea dor the mere chemist to put 
foot down where the angels tread but lightly.: still, 
these are matters to which we have pale some 
attention and our intervention may not be altogether 
foolish—the more if it lead some day to better 
appreciation of the philosophy of dirt, at present 
unnoticed by the physicist. 

Henry E. ARMSTRONG. 
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Weather Prediction from Observation of Cloudlets. 


I was greatly interested in Mr. C D. Stewart’s 
letter (NATURE, veoma 20, p. 270) which expresses 
my meaning exactly. But I do not know why he 
should think I regard “as a general method of pre- 
diction one which is applicable only ın particular 
conditions, namely, those of showery uncertain 
weather, and, it may be, in particular localities ; 
and also, to some extent, to the lack of precise 
definition of the e of cloud to be observed ’’—4.6 
“the smallest and thinnest fragment of cloud that 
can be clearly isolated.” Captain Cave mentioned 
some exceptions, and I others. Before the rains in 
India, I have often seen big clouds form and then 
dissolve without dropping moisture. I wrote “ only 
for the man who, perhaps knowing nothing about 
scientific meteorology, desires to ascertain for himself 
the kind of weather he is likely to experience during 
the next few hours.” Such a one is not hkely to 
examine the sky when it has settled to be wet or fair. 
Nevertheless, even during a downpour, if he ıs able 
to isolate a little dark cloudlet under the grey pall 
and see it dissolve, he may, even then, predict the 
early probability of finer weather with fair safety. Not 
long ago I arranged a game of golf under such con- 
ditions. I also wrote, “ The nearer the cloudlet (the 
lower it is) the more closely do the conditions in which 
it floats approximate to those on the ground, and 
the more easily may it be observed ; and, therefore, 
the more confident may be the prediction.” Ofcourse, 
therefore, I referred to ‘ doubtful conditions’ and to 
the ‘scud’ which then occurs. My eyes, at any rate, 
cannot make sure of cloudlets very high in the sky, 
for, because of the distance, what seem to be cloudlets 
may be considerable clouds. Moreover, these high 
clouds are so remote, and the conditions in which 
they float so unlike those in which I stand, that 
observation of them can be of little utility for weather 

rediction. On the other hand, observation of the 
act that the sky is clear for all the distance up to 
them gives me an indication of the continuance of 
fine weather. G. ARCHDALL RED. 

March 9. 





Ancient Coins from Pondoland. 


Ix Prof. Raymond Dart’s article in NATURE, 
March 21, 1925, p. 425, reference 1s made to a find 
of ancient coins which Prof. Dart states was made in 
Pondoland by Mr Cook about fifty years (p. 427). 

At considerable trouble I have traced these coins, 
and find that there are several very peculiar circum- 
stances them, which I consider throw a 
completely new light on the whole question. 

The coins fall into three distinct groups : 

(1) Ptolemaic, 


2) Late Roman. 
Byzantine. 
roups (1) oan have been accurately described 
by Prof. Dart. Group (3) consists of two much- 


defaced coins—a small copper of Constantine IJ. and 
a large copper of John I. ow, since this last 18 the 
latest coin in the find, and it cannot be given an 
earher date than a.D. 969, and since it is so worn 
that the obverse is completely obliterated, I suggest 
that the earliest possible date for the burial of the 
horde would be about a century later, say A.D. 1070, 
by which date the Arabs were established at Sofala 
and were probably trading as far south as Inhambane. 

Roman coins still, I eve, pass in the Peninsula, 
and it is quite pate that all the pieces in the find 
were im Arabs. 

One most er g feature about the whole thing 
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is the amount of wear shown by the different groups. 
The Ptolemaic coins are in fair condition, many of 
the late Roman group are almost in mint state, 
though others are more or less worn. The Byzantine 
coins, on the other hand, are so worn that I had 
considerable difficulty in identifying them. But when 
it is born in mind that the horde covers from first to 
last a period of more than twelve and a half cen- 
tunes, one ceases to be surprised at anything. 
J. F SCHOFIELD. 
P.O., Durban, February 16. 





. 


Uncertainty. 


My exuberant fnend Prof Armstrong (NATURE, 
Feb. 6, p. 195) seems uncertain about many things 
for which there is good evidence, and to glory in his 
uncertainty ; but there is no merit in uncertainty in 
itself: it is just as much a sign of crankiness to reject 
good evidence as it 1s to accept bad. His attitude 
prevents his own enjoyment of the great discoveries 
of the present generation, because they do not dance 
to the drons of his water bagpipe—a serviceable 
instrument but ın danger of becoming a fetish I 
can only suppose that in his educational policy he 
has so long refrained from dogmatic struction, 
and so persistently advocated other methods as more 
truly educative, that now he can scarcely recognise a 
true doctrine when he encounters it 

Yet the object of science 13 truth, not hesitating 
ignorance; and though caution 1s admurable it 
may degenerate into obscurantism Prof. Armstrong 
would probably have been on the side of the orthodox 
in the days of Galileo, and might now justify himself 
by relativity ; but progress and truth were on the 
side of Galileo nevertheless, however crude bis 
formula. A pioneer 1s usually ahead of orthodoxy. 

In his letter, Prof Armstrong virtually asks me to 
withdraw from the Royal Society because I have 
gradually reached complete conviction on a subject 
of age-long debate and uncertainty, and have said so . 
while as yet the majority of Fellows stall doubt. I can 
promise that when such a request is made officially I 
will resign promptly without gi trouble; but L 
will not refrain on stating what I firmly conceive 
to be the truth, as demonstrated by clear and repeated 
evidence, whenever such statement seems called for 
If I had any uncertainty about it I would say so, but 
it is madness to be false to truth—no matter what 
the penalty may be OLIVER LODGE. 

Italy, February 10, 





The Gonstitution of Glauconite. 


IN a recent paper (Rec. Geol Surv India, 1925, 
vol. 58, pp. 330-337) Dr. L. L Fermor proposes for 
glauconite a formula analogous with t already 
given by Clarke, which I had regarded as in- 
admissible (Min. Mag. 1922, vol. 19, pp 330-333). 
Dr. Fermor’s conclusion is based on the fact that the 
mean of the glauconite analyses agrees with this 
formula. But, as he himself shows, the composition 
vanes widely. Indeed, it would be equally logical 
to derive a rational formula from the mean of the 
published analyses of plagioclase. Dr. Fermor 
concludes: “ It must be pointed out that ... the 
formule given are based on averages,*and that many 
of the individual analyses d considerably from 
these formule.” It was y for this reason that 
I felt compelled to reject the formula in question in 
favour of one which agrees almost perfectly with nine 
out of the twelve analyses available for this rather 
obscure mineral A F. HALLIMOND 

49 Cromwell Avenue, N 6, March 1. 
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The Electrical State of the Upper Atmosphere. 


. By Prof. S. CHAPMAN, F.R.S. 


Eea simultaneous measures of temperature 
and pressure up to 25 kilometres, by sounding 
balloons, give complete information as to the variation 
of pressure, density, and temperature over this range. 
The temperature falls in the first xo kilometres from 
285° absolute to 220°, and then remains constant up to 
25 or 30 kilometres. The temperature above this 
height was a subject merely för speculation until 
Lindemann and Dobson published their theory and 
discussion of meteors. They concluded that the 
temperature remains at 220° up to 50 or 60 kilometres, 
after which it rises (perhaps rather rapidly) to about 
300°, which is its value up to about 140 kilometres ; 
thus at this height the air is warmer than near the 
ground. This mse of temperature is inferred from 
the estimated densities of the air between 60 and 150 
kilometres, the density at roo km. being more than 
ten times as great as it would be if the temperature 
bad remained at 220°. Higher up the difference 
between the estimated density and that calculated on 
the latter assumption is still greater. The mean free 
molecular path, calculated on the assumption that the 
air is mainly nitrogen over this range, increases from 
about r cm. at go km. to about Io cm. at 130 km. 

Above this level, even if the temperature were fully 
known, the pressure and density could not be inferred 
without a knowledge of the composition, as to which, 
at present, there is much uncertainty. In the lowest 
to km. the air is thoroughly mixed by winds, but at 
some height H in the stratosphere diffusive separation 
may begin, the heavier constituents settling out so 
that the proportion of the lighter constituents steadily 
increases upwards. Up to about roo km. the pressure 
and density do not depend much on H, but the com- 
position is largely affected by it: H=2o km. and 
Hmo km. would give very different results. Lf we 
take H=20 km. as a likely value, nitrogen is still the 
main constituent at 100 km., its molecules being about 
fifty times as numerous as those of oxygen and helium. 
Above 150 km. there will be very little oxygen, and 
such lighter gases as are present ibly helium and 
hydrogen) should be the main constituents. 

The question of the composition at 90 km. or roo km. 
is of interest in connexion with the auroral spectrum. 
The conditions there, in any case, are by no means 
those of a large excess of helium, as supposed by 
McLennan and Shrum in their discussion of the auroral 
spectrum. The auroral spectrum shows that nitrogen 
and oxygen (accepting McLennan and Shrum’s identi- 
fication of the auroral line) are present at auroral 
heights. At the lower auroral levels this is quite in 
accordance with expectation, but auroræ are said 
to ap at heights of soo km. The evidence 
for this, given by Stormer and Vegard, seems quite 
satisfactory. ‘The presence of nitrogen and oxygen 
at such levels seems explicable only on the assumption 

that thè atmosphere is partly supported at great 
heights by electrical forces, such as were discussed 
by Atkinson in his criticism of Vegard’s theory of the 
aurorg. If such electrical forces operate, either per— 
manently or merely temporarily when aurore occur, 

1 Contributons to a disoumion at the Royal Society on Marah 4. 
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they may have the effect of allowing the lighter gases, 
hydrogen and helium, to escape altogether: a sugges- 
tion which would, if substantiated, explain the rather 
remarkable absence of hydrogen and helium lines from 
the auroral spectrum. 

Another matter of interest concerning the upper 
atmosphere is the highly conducting layer, the existence 
of which is indicated by the diurnal magnetic varig- 
tion, according to the theory of Balfour Stewart and 
Schuster. The conductivity of the layer must be of 
the order 3 x 10~§, which is so great as to be difficult 
to explain. But recently Appleton and Barnett 
have assigned 1o% as a lower limit to the number of 
electrons per c.c. at the level, about 80 km. high, at 
which wireless waves are reflected at night. From this 
it appears that the specific conductivity must be 
ro 74 c.g.s. units at this height; a layer having this 
specific conductivity would require to be 3000 km. 
thick to account for the total conductivity 3 x 1078, 
This excessive thickness can be reduced to a more 
reasonable figure, however, if the ionisation by da 
is several times as great as by night (as the di- 
urnal magnetic ‘variations themselves indicate), and if 
allowance is made for the increase in the mean free 
path above roo km. The downward extension of the 
conducting layer, by day, into regions where the mean 
free path 1s less than at roo km., may not add very 
much to the total conductivity. There seems no longer, 
however, any insuperable difficulty in supposing the 
thickness of the conducting layer to be of the order 
of 200 or 300 km., without assuming an excessive 
specific conductivity. 


By Sir Henry Jacxson, G.C.B., F.R.S. 


Radio communications have never been noted for 
their consistency. At first this was attributed to 
atmospheric disturbances and to the low energy 
emitted, with reception by unreliable apparatus, but 
when the power radiated was greatly increased and 
modern appliances of great sensitivity and constancy 
were brought into daily use, it was still found that the 
intensity of the received signals from any station at 
long distances was variable at times, though it was 
seldom if ever that signals were entirely lost at the 
stations designed to receive them. When directional 
wireless was brought into use, it was found that, in 
addition to variable strength of signals, great variations 
were experienced at night in the bearings of the 
observed stations. - 

The cause of these variations in intensity and 
direction have been very systematically investigated 
during the last five years by the International Dan 
of Scientific Radiotelegraphy and’ others, and in 
Great Britain-especially by the Radio Research 
Board; many hundreds of thousands of observations 
have been made by skilled observers with suitable and- 
reliable apparatus, and the results have been carefully 
analysed to try to find a law which could explain the 
reason of the variations. . 

The analysis showed plainly that both types of 
variations were subject to seasonal, diurnal, and ‘ un- 
traced’ effects, and that the altitude of the sun had 
evidently a great effect on them, but nothing more 
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definite than this was obtained. However, in con- 
sidering the effects of electromagnetic waves of radio 
. frequency on a wireless receiver, it was deduced that 
the causes of variation in si strength and direction 
could all be accounted for if-two or more waves from 
the same source and of the same frequency reached the 
receiver simultaneously but at different phases of their 
oscillations, and for some directional variations, if 
one of them was polarised in a different plane from the 
others. 

When shorter waves than those employed (until 
about four years ago) came into general use for broad- 
casting and also for communications, another variation 
came prominently to notice ; namely, the rapid varia- 
tions in signal strength call called ‘fading,’ though 
probably this is only an exaggeration.of the first- 
mentioned effect; and also the fact that although 
signals may be received at short and also at long 
distances, there are intermediate zones in which no 
signals on’ the wave-length in use can be received at all, 
or only very occasionally. The Kennelly-Heaviside 
layer theory had not been lost sight of in the investi 
tions already referred to, and the most recent theories 
on this- were studied and riments carried out to 
try if deflexions and conduction by some such agency 
as this layer could be measured. This has been success- 
fully accomplished by several observers using different 
methods, and the collective results they have obtained, 
and independently published, I think, go far towards 
establishing the validity of the idea. Before a decision 
can be given, however, it is necessary to know what 
this deflecting layer must be able to do to meet the 
calls that are now being made upon it to account for all 
the varying results that are now observed in radio 
communications which cannot be attributed to locality, 
to the apparatus in use, or to the personnel operating it. 
I will briefly give some typical examples of these, with 
short waves; those with long waves and directional 
apparatus have been well known for a long time. 

The quantitative effect of the earth’s attenuation of 
moderate and long wave-lengths passing over its surface 
is not accurately known, but it varies as some power of 
their length. For high power and long wave stations, 
such as Rugby, Nauen, and others of this type, it seems 
possible that this effect is small, and the wave may 
cover the whole of the earth’s surface, and to a lesser 
extent with shorter waves with less radiated energy ; 
the layer in this case would act principally as a deflector 
of the waves downwards. But in the case of the very 
short waves, say less than 50 metres in length, experi- 
ments show they are rapidly attenuated by the earth, 
and not received directly at any great distance from 
the transmitter. 

With Admiralty permission, I will quote a very recent 
example showing this, namely, with a wave of 12 metres 
in trials now being carried out under carefully organised 
conditions and supervision. A ship starting on a long 
voyage transmitted this wave according to pro 
` ave 4 hours for 12 minutes” IE D wees 
regulan'y received with diminishing dae up to I00 

es of one of the shore stations, then lost until the 
ship was 1100 miles off, when they were again received 
for some days intermittently, and again at about 3500 
to 4000 miles, lost again, and then received se 
perfect clarity at 6000 miles. 
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Now this is a case in which the phase difference I 
previously mentioned cannot well have been the cause, 
for the ship on its passage either directly or obliquely 
away from the receiving station, would pass through a 
wave-length and any of its various phases in about 
a seconds, and in the 12-minute period of transmission 
would have every chance of ing any phase 
difference between two waves arriving “f different 

les. 

The small loss (if any) of signal enik at 6o00 
miles is very noticeable, and from personal co. Tvatiors 
on four other wave-lengths from this ship, emitted every 
4 hours according to programme, I have been able to 
compare their strength and-behaviour with others of 
the same wave-l emitted by two otheriAdmiralty 
shore stations similarly equipped, at distances of 90 
and 1100 miles respectively The three stations send 
consecutively, the ship coming in between’ the other 
two, the shore stations. The signals from the nearest 
station are, on the average, decidedly wtaker than 
those from that at 1100 miles. Those from the ship 
vary, sometimes being very weak, at other times very 
strong, but at the extreme distance reached, 5500 miles, 
they were noticeably weaker than when under 5000 
miles, at which distance I have received them without 
fiorE. Fading of these signals is also noticed, during 
both day and night, from all three stations, but i is more 

and frequent from the ship at gredt distances 
than from the other two (30 per cent. from ship, 22 per 
cent. from shore stations: .300 observations) ; ; but 
generally, when one of the stations fades, the others 
do as well. Reception seems better froth all three 
stations when they are transmitting in darkness than 
in daylight, especially the one at go miles on|the longest 
of the wave-l Occasionally double fading is 
noticeable, that is, a short period of small; amplitude, 
superposed on one of considerable period| with la 
amplitude, e.g. to seconds and 2 minutes, with ampli- 
tudes of 2 to 4, and o tp 6 in the usual scale df telephone 
intensities. 

At other times, from the ship at long distances, the 
dots if made fast disappear or are very faint, as if it 
took an = peas time to build up sufficient intensity 
to start the signal on its way. Occasionally long 
dashes from the ship at long distances are distorted into 
an audible wave of varying pitch and intensity. Com- 
munication on two of these short waves seems to be 
reliable during some part of the day to the extreme 
distance the ship reached. 

With a longer wave (nearing roo metres), were 
maintained at night up to rooo miles, then lost and only 
received twice in the remainder of the voyage though 
transmitted 6 times daily. 

These results indicate that the layer must exercise 
but little attenuation on short waves, Which show 
little loss of energy in their passage along|it, but that 
it appears to deflect down some wave-! at various 
places, and others possibly at all points over the earth, 
and that two or more waves must sometimes reach the 
receiver in varying phases to account for tht extra- 
ordinary fading effects that are so often noticed with 
them. ' 

Is a layer that will fulfil all these functions a physical 
possibility, is the question which requiresian answer ; 
if not, what is the cause of these variations ? 
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` By Dr. W. H. Eccues, F.R.S. 


Preceding speakers having marshalled the available 
evidence for the Heaviside layer, it may be most 
for me, while agreeing y with the conclusions 
drawn from that evidence, to refer to some other points 
of view and other agencies. For example, in connexion 
with wireless phenomena at short distances from the 
transmitting station, the diminution of the density of 
the air with increase of height, which causes the lower 
atmosphere to act asa Hen Tase Sa O oa 
taken together with action. must be rem 
Consider a source from which electric waves of length 20 
metres, 600 metres, and 26,000 metres are being simul- 
taneously emitted, and consider ially the rays 
emitted horizontally. Up to distances of roo kilo- 
metres, all these waves can be detected by an ordinary 
aerial—-beyond that distance the 20-metre waves vanish 
but the others remain perceptible. This, I suggest, 


indicates diffraction of the longer waves, as is supported 
by the fact that an aerial on a high mast or can 
detect short waves passing overhead like the beam of a 


searchlight. I want to suggest also that variations of 
signal strength at these short distances may be due to 
variations in or movements of the lower atmosphere. 
(The well-known vertical oscillations of pilot 

at a height of ro kilometres suggest movements of 
the air.) 

Beyond 100 kilometres, in daylight, the 20-metre 
signals are completely lost, the others are continuously 
perceptible. It has been found (¢.g. by Hollingworth) 
that after falling off with distance, the long wave signals 
increase up to a distance of 400 kilometres. Here it 
seems that the ionised atmosphere is aiding diffraction 
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and the prismatic action. At 7oo kilometres the lost 
2o-metre signals reappear, though the tangent plane 
through the source passes 100 kilometres above. This 
that the horizontal rays from the source have 
followed a trajectory perhaps only 30 kilometres in 
Bee at its apex and now graze the ground again. 
Leda with an upward angle from the source 
aod on view, descend to earth at greater 
distances and perhaps at grazing incidence. These 
ssibilities have caused me to remain unconvinced 
y Prof. Appleton’s use of the ‘skip’ of short waves 
to deduce the maximum electron density at a sharply 
defined Heaviside surface nearly roo kilometres high. 
This possible tion by the aid of non-intersecting 
and gradually ing trajectories of varying height 
demands considerable thickness in the Heaviside layer. 
It is perhaps in disaccord with Sir Joseph Larmor’s 
recent review of an old theory ; for he appears to deny 
the possibility of bending i in the lower atmosphere and 
also supports the ‘w gallery’ view, which 
agsumes the formation of a thin caustic layer of radia- 
tion in the sky. 

The remarks refer to daytime propagation. 
At night the 2o-metre waves make a larger skip, say 
4000 miles, and are picked up at all distances beyond ; 
the 6oo-metre waves are picked up at all distances to 
5000 miles, and the 20,coco-metre waves go everywhere. 
Measurements are available on the medium wave- 
lengths and show that in the great fluctuations of 
strength beyond 2000 miles, the maximum may exceed 
the calculated for a perfectly conducting flat 
earth with a non-absorbing atmosphere. This seems one 
of the best proofs of the existence of the Heaviside layer, 
for otherwise we must believe that the earth is flat. `_ 


The Glaciers of Savoy. 


AS important and unusually interesting report, of 

more than two hundred peges, on the glaciers 
of Savoy, especially those of the Mont Blanc “ massif,” 
the Tarantaise Alps, and those of Haut Maurienne, has 
been recently issued by the Ministére de F Agriculture, 
Dé ent (Direction Générale) des Eaux et Forêts. 
It 1s entitled “ Études glaciologiques,” and represents 
most valuable results, from the beginning of the century 
down to the year 1920, obtained by a special “ Com- 
mission glaciaire de Savoie,’ composed of high officers 
of the Département des Eaux et Forêts, aided by 
specially appointed geologists, geodesy experts, M. 
Tairraz, the well-known Alpine photographer of 
Chamonix, and the late M. Joseph Vallot of the Mont 
Blanc observatory. In spite of the unavoidable 
reduction of the staff during the War, several members 
indeed being among the fatal casualties, the work was 
continued throughout the terrible four years 1914-1918. 
* The results achieved consist in annual, and in some 
important cases monthly, measurements of the lengths 
of the glaciers, determinations of their relative move- 
ments at the sides, snouts, aa surfaces, beds, and 
various’ parts of their width, estimations of their 
depths, total volumes, amounts ‘of water they discharge 
at their lower ends, their gain by snowfalls, and their 
loss by solar fusion. In addition, a careful ‘record has 
been compiled of all catastrophic occurrences, such as 
exceptional avalanches, bursts of lakes and water 
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pockets, earth-quakes and -tremors which have 
resulted in avalanches or alterations of beds and con- 
tions ; and to render this portion of the report 
more interesting, historical data have been added 
concerning all known happenings of this character 
since the year 1800. 
the last ten years (1910-1920) of the periód 
dealt with, the glaciers on the Savoy side of the chain 
of Mont Blanc have in general been advanci For 
example, the Glacier du Tour reached its minimum 
length and showed a tendency to grow in 1909, and 
although there was a slight set-back in 1910 due to 
special solar activity, in 1911 a distinct move forwards 
was made, and has continued’ without interruption up 
to the end of the report period, 1920. The progressive 
movement was only communicated to the Argentiére 
glacier four years later, in 1913, as regards maximum 
length, but even from r91z there was a growth of 
several metres a year on the right flank of the snout, 
until the total length became at last affected in 
1913, and the elongation became more and more 
marked until in 1920 the glacier end moved forwards ` 
40 metres. 

The Mer de Glace was difficult to investigate, as its 
end had been hidden, by its retrogression, in an 
inaccessible ravine. But from such observations as 
could be got of the snout, and especially from those 
on the glacier proper above the Hoarn, it is clear 
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that there has been a forward movement occurring, 
ever since x916 with certainty, and probably from 
1914. From further observations of the higher 
portions known as the Glacier du Géant, and of its 
tributaries, the Glaciers de Leschaux and Taléfre, 
it is shown that there has been a very considerable 
increase in the bulk of the glacier, an augmentation of 
thickness having been observed ever since 1913. 

The Glacier des Bossons, the central glacier of Mont 
Blanc itself, offers the most interesting results, for 
owing to the snout being so readily accessible by the 
exceptional advance of the glacier on to the very 
meadows of the valley of Chamonix, it has been found 
possible since March 1917 to obtain monthly records 
of progress. They show that the glacier does not 
advance en bloc, but with a waddling motion, some- 
times one side, sometimes the other, and sometimes 
the middle of the front, moving most during the month, 
like a heavy man walking in such a manner as to 
advance each shoulder alternately. Moreover, in 
summer the left of the front moved, on the whole, the 
more rapidly, and in spring and winter the right; the 
former is due to greater melting of the ice on the side 
showing least motion, and the latter to the form of the 
glacier bed, the line of maximum movement of a 
sinuous glacier being, as is well known, on the convex 
side of the central line of the glacier, that is, nearer 
to the concave border. Since the year 1gro the 
annual march of this glacier has varied from 33 
metres during the first year (July 1910-July r911) 
to 51 metres in 1917, from which it slowed down to 
23 metres in 1920. The advance was greatest in spring, 
then next in summer, then in winter, and slowest in 
autumn. The mean ‘values for the four years 1917- 
1920 were II metres in spring, 5'2 metres in summer, 
5° metres in winter, and 1:7 metres in autumn. In 
spring there is extra pressure from above, owing to 
accretions from the névé of the higher snowfields, un- 
diminished by melting, as the spring sun has first to melt 
the fresh winter snow. But in summer the movement 
is diminished by real fusion and thereby loss of solid ice, 
combined with reduced pressure from above, the weight 
of the winter snow having been removed by melting. 
~ The Glacier de Bionnassay has been advancing since 
the year 1916 with certainty, and probably since r914. 
The last measurements had been in 1913, and between 
then and 1916 the front of the glacier had advanced 
30 metres. It continued at this rate more or less 
steadily down to the report period 1920. 

Thus it is clear that the glaciers of the French Savoy 
side of the chain of Mont Blanc have all advanced, 


the amount being accentuated in the cases of the steeper 
glaciers, Le Tour, Argentiére, and Les Bossons. In the 
more slowly moving cases, the Mer de Glacf and the 
Trélatéte glacier, the increase has been chiefly one of 
a ape of thickness. 

laciers of the Tarantaise, and other Savoy 
igs which are much influenced by the Lombardian 
winds of the valley of the Po, have either advanced 
to a less amount than those of Mont Blanc, or have 
retrogressed. The latter, for example, has been the 
case with the Glacier de la Vache (Source de l'Isère)? 

Special reference should be made to the particularly 
interesting determinations of the thickness of certain 
glaciers. The late M. Joseph Vallot obtained results 
on the Mer de Glace, at widely different positions in its 
course, which varied from one hundred to two hundred 
metres of solid ices; and he came to the conclusion 
that the latter figure represents the maximum depth. 
This estimate is almost exactly confirmed by these 
later measurements and estimations by the Department 
des Eaux et Forêts, the opinion being that, if not 
quite accurate, it errs on the low side. 

The observations conclude with some remarkable 
estimates of the volume of additional ice represented 
by the advance of these glaciers. The Glacier du Tour 
has’ increased per annum between 1911 and 1930 by 
the amount of eight and a half million cubic metres. 
The glacier of Argentiére has increased in volume by one 
to three million cubic metres per annum of solid ice ; and 
the Mer de Glace has shown a similar amount of swell- 
ing, until in 1920 the exceptional heat caused a slight 
net loss. The Bossons glacier has enlarged by amounts 
varying from one-sixth to one-half million cubic metres 
a year. The glaciers of Bionnassay and Trélatéte 
have gained in volume of solid ice between 1912 and 
1920 more than five million and seventeen million cubic 
metres, corresponding to an increase of thickness of 
the glaciers of seventeen and six metres respectively. 

The French Department des Faux et Forêts is to be 
most sincerely congratulated on this magnificent piece 
of accurate work. It is to be hoped that the observa- 
tions have been carried on beyond the year 1920 in 
an equally satisfactory manner, and that they will be 
continued. It would appear that this is being done, 
for the writer has several times come on the officers 
of the department at work during his recent summer 
visits to the Savoy mountains, both Mont Blanc and 
the Tarantaisé Alps, including one paid this last 
summer, and has had personal experience of the 
admirable way in which the measurements are being 
carried out. A. E. H. Turron. 


Obituary. 


Sm Pauw Warts, K.C.B., F.R S. 
IR PHILIP WATTS, who died on March 15, was 
born in May 1846, being thus nearly eighty years 
e when he died. He was educated at the Dock- 
School at Portsmouth and the Royal School of 
Naval Architecture, South Kensington, completing his 
education in 1870. Until 1885 he spent most of his 
time at the Admiralty on the Naval Constructor’s stafty 
which afterwards became the Royal Corps of Naval 
Constructors. 
During this time Sir Philip was engaged in the design 
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work of the office which then produced such original 
designs as the Inflexible with 24 in. of armour and foûr 
xz6-in. 80-ton guns ; the Iris and Mercury, the first all- 
steel ship and the fastest then produced ; the Poly- 

phemus, an armoured ram which was almost submerged ; 

and many other original designs. He assisted Mr. 
Wm. Froude in the classic z aeri on the behaviour 
of the battleship Devastation, one of the first of the mast- 
less turret ships in H.M. Navy. He took a leading 
part in the investigations of the Inflextble Committee, 
which was created as the result of doubts expressed as 
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to the fightihg and seaworthy qualities of that ship. He 
designed the rolling chambers of the Injflexible, and went 


to sea if her to observe the effects of the chambers gn 
rolling. . 

Sir Philip was thus associated with most of the 
scientific development of naval architecture at the 
Admiralty between 1870 and 1885, at which date he 
began his independent career in charge of the design 
and construction of warships at Armstrong’s works on 
the Tyne, in which position he remained until 1902, 
when he accepted the position of Director of Naval 
Construction at the Admiralty. His active career as 
warship designer extended for well over half a century, 
and during this time he was associated with a continuous 
increase in efficiency and battle power of the many 
ships for the design of which he was the responsible 
creator. His reputation stands unrivalled for the 
quantity and quality of his work. Of the warships 
which he designed and built when at Armstrongs, the 
cruisers were the fastest and best armed of their day, 
and the battleships were the most powetful. Nearly 
all the warship fighting done by the Japanese victorious 
fleet in 1894 and 1905 was done in Watts’s ships. 

When Sir Philip went to the Admiralty, two of the 
King Edward class of eight battleships had been com- 
menced. He produced designs having much greater 

power, and not inferior m other res , with the 
view of building a squadron of eight ships much more 
powerful than the King Edwards, but My Lords 
decided to complete the inferior ships. This was dis- 
couraging to the man who wanted to give dur ships as 
much gun power as possible. On the appointment of 
Admiral Fisher as First Sea Lord, however, Sir Philip’s 
chance came, and he had hard work to give Fisher all 
the guns he wanted. The all-big-gun ship was wanted. 
Its adoption was approved by the Committee on War- 
ship Design appointed to consider the question, and the 
Director of Naval Construction produced the complete 
designs for the Dreadnought type approved by that 
Committee. Thus, by the energy of Fisher and the 
-skill of Watts, was the series of Dreadnoughts 
and super-Dreadnoughts of which the Grand Fleet was 
ely composed—which, to adapt the phrase of 
.M , stood between the Germans and the cohquest 
of the world. Watts could not have attained and main- 
tained such a position without a very full knowledge of 
all that pertains to warships, not only the structure of 
the ship but also the principles underlying armour, gun 
and machinery production, and a full appreciation of 
the stra and tactics of sea warfare and of the life 
and ambitions of the great sailors of his time. 

Watts was one of the earliest graduates of that school 
of naval architecture which in the ’sixties, de- 
veloped in the ’seventies into the Royal Naval College 
at Greenwich, and has continued ever since to turn out 
then of high attainments to fill not only that able Corps 
of Naval Constructors (over which Sir Philip presided) 
but also the Royal Naval Engineers, who have so ably 
assisted in the enormous developments of marine 
engines Which have taken place since the school was 
founded. Sir Philip, like his predecessors and successors, 
saw to it that this source of supply of naval constructors 
and engineers was fully maintained. He assisted in the 
creation of the professional chairs and the schools of 
naval architecture in Glasgow, Durham, and Liverpool, 
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from which so many naval architects and marine 
engineers have graduated and have found scope for 
their abilities in the ship and engine works of Great 
Britain. 

Sir Philip’s great scientific attainments and his 
practical skill in applying his knowledge were recognised 
by the Royal Society, of which he was a fellow and vice- 
president, and by the universities which conferred on 
him LL.D. and D.Sc. degrees. It was, however, in the 
Institution of Naval Architects that his work was best 
known. He contributed many papers of high value and 
always took an active part on the Council of the Insti- 
tution. He frequently presided at the council and 
general meetings, being for many years the senior vice- 
president. When at Armstrong’s he was an enthusi- 
astic territorial gunner and had the rank of Colonel. 
He was not a great talker in public or private, but all 
who had the privilege of his friendship will remember 
him as a generous and genial man with sound common- 
sense and wide scientific interests, which, combined 
with a gifted imagination and great courage, enabled 
him to carry through his important work successfully. 





Pror. Ernst EHLERS. 

Pror. Ernst Enters was born on November 11, 
1835, in Lüneburg in the kingdom of Hanover, where 
his early education, carefully supervised by his father, 
who was a mer t, was received, and where the 
ancient buildings and historical surroundings doubtless 
had an influence on his sensitive mind. Hi ining ` 
consisted of a good knowledge of classics, of. history, 
mathematics, French, and chemistry, whilst his natural 
bent found a congenial field in faunistic works. He 
then (1857) proceeded southward to the University 
of Géttingen, where he energetically studied medicine 
and natural science, two subjects so intimately related, 
as all history shows, that the efforts of the late Scottish 
Universities Commission to separate them are vain. 
Amongst the .profesgors there, none interested him 
more than W. Keferstein, R. Wagner, and Bédeker. 
There were comparatively few zoologists of the period 
who, like Ehlers, entered on their later studies with 
broad views and a thorough acquaintance with both 
vertebrate and invertebrate anatomy. It is true in 
his early days he had not the advantage of a life on 
the sea-coast and of familiarising hi with marine 
life from Protozoa to mammals; but he balanced this 
by his able researches on structure and by his skilful 
pencil, so that amongst the distinguished zoologists 
of the period he stands prominently forward. 

Ehlers’ abilities and natural bent were soon observed 
by Keferstein, who took the young naturalist .with 
him to Naples and Messina, introducing him to the 
rich marine’ fauna there, the joint authors producing 
a memoir on the Siphonophores. In 1861 he received 
the degree of M.D. at Göttingen, his thesis bane 
the “ Anatomy of Priapulus caudatus,” the materi 
for which he had obtained from the well-known Japetus 


Steenstrup of Copenhagen. The same year he was 
appointed prosector to the Anatomical Institute of 


Gottingen, and two years later a private tutor in 


zoology and comparative anatomy. , 
His association with the leading zoologists of Ger- 
many and Austria led Ehlers to select the fine field for 
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work in the group of the polychæts, so that in an 
expedition (May—August) to Fiume in the Adriatic, he 
worked his nets and searched the beach specially for 
those forms, to the study of which he apphed modem 
methods. A better seaman than his distinguished 
countryman, Albert Kolliker (who was helpless in 
the surging English Channel), he was enabled to make 
full use-of his opportunities in these’ waters. Ehlers 
began systematic work in the polychets at a time 
when—by the labours of Grube, De Quatrefages, 
Johnston, W. Baird, Agassiz, and others, they were 
attracting attention everywhere—no less from their 
beautiful coloration than from their wonderful struc- 
ture and life-histories; and he resolutely, from first 
to last, adhered to their elucidation both as regards 
Euro and more distant seas. 

Ehlers’ two early volumes “ Die Borstenwurmer,” 
each with about a dozen quarto plates, were by their 
careful systematic treatment sufficient to lay the 
foundation of a solid reputation, and they attracted 
much attention in Great Britain, so that when the 
results of the Lighining and Porcupine Expeditions were 
dealt with, Ehlers was assigned the polychæts dredged 
below 500 fathoms, and they formed a valuable con- 
tribution in the Zeit. f. w. Zool. for 1871. It would 
not be possible to deal minutely with his great labours 
—even in the polychets—which added many new 
genera and species to the group, and brought to light 
new features in their structure and life-history; for 
his observations ranged from the fossil forms in the 
Solenhofen slate to the most recent deep-sea expeditions 
of his own country and of the Americans, and extended 
from the Atlantic to the shores of New Zealand, as 
well as ranging from pole to pole. Some of his memoirs 
formed quarto volumes of considerable size, and most 
were finely illustrated, sometimes in colour, by his 
skilled artist, O. Peters. He was factle princeps in 
the Department in his day, yet he bore himself with 
perfect modesty and was ever ready to help others. 
Nor were his labours confined to the polychets. The 
gephyreans, tunicates, and Bryozoa on one hand, 
Lepidosiren, the Porbeagle shark, the chorda dorsalis, 
and the anatomy of Manis on the other hand, each 
became the subject of one or more memoirs—thus 
demonstrating the versatility of his vigorous mind 
and his indomitable powers of work. 

Ehlers’ connexion with the Zettschrift für wissen- 
schafiliche Zoologie, the leading journal of zoology 
in his country, dates from 1875, when the veterans 
Von Siebold and Kolliker added him to the staff, 
and as the seniors passed away he became sole editor 
—until lately. His entrance into this work was signa- 
lised by an increase in the size of the journal, and 
indeed it occasionally doubled its bulk both as regards 
memoirs and plates. Yet he did not desert the 
Gottingen publications, in which many of his contribu- 
tions appeared afterwards. The name of Ehlers is 
honoured wherever the science of zoology is known, 
and he truly wore the sword out instead of letting it 
rust out, for he held office until he had almost reached 
his ninety-first year, when release from his labours 
reached him. His unselfish devotion to zoology 
moved his friends, at home and abroad, in r905 to 
prepare a Festschrift in his honour, and the memoirs 
were published in the Zeitschrift f. w. Zool, and are 


NO. 2943, VOL. 117] 


a sufficient testimony to his fame. Moreover, a 
second Festschrift was in process of arrangement in 
1914, but the outbreak of the War put an to the 


project. Ehlers thus forms.a conspicuous ple to 
all the younger zoologists for his unswerving devotion 
to his early subjects, his wide and accurate knowledge, 


his skill with his pencil, and for his arduous and 
unceasing academic labours. Of him Got ngen may 
well be proud. W. C. M INTOSH. 
| 

Dr. C. V. PIPER. i . 

By thedeath,on February 11, of Dr. Charles Vancouver 
Piper, the United States De ent of Agriculture 
loses a worker of wide reputation and long service. At 
the time of his death he was in charge of the Office of 
Forage Crop Investigations, and through; his efforts 
many plants and grasses of much value tọ American 
agriculture have been introduced and established in the 
United States. He was best known to the general 
public through his work in developing the creeping bent 
grass for use on golf greens. In 1919 he discovered a 
particularly useful variety, propagated it by vegetative 
means, and distributed it throughout the northern 
section of the United States, where it is now found 

ing on thousands of golf greens. Dt. Piper was 
keenly interested in the game, and utilised his knowledge 
to the full to improve conditions for players! everywhere. 

Dr. Piper’s contributions to the forage and grass 
industry of practical agriculture were numefous, perhaps 
the best known being the introduction and establish- 
ment of the Sudan grass (from Africa), which is now a 
very valuable hay and pasture grass in the States. 
More than one hundred books and papers on agriculture 
and allied subjects stand to his credit, and he was con- 
sulting agricultural editor for the McGraw-Hill Book 
Company. In his search for new forage plants he 
travelled widely, spending much time in Japan, China, 
India, Java, Egypt, the Philippines and Alaska. 

Dr. Piper was born at Victona, B.C., in 1867, took his 
M.S. degree at Washington in 1892, and ined there 
as professor of botany until 1903, when He received his 
appointment to the Agricultural De ent at Wash- 
ington, D.C. He was associated with y societies, 
serving in 1908-9 as president of the Botanical Society 
of Washington, and in 1913-14 of the American Society 
of Agronomy. i 

Ws regret to announce the following deaths: 

Dr. William Tufts Brigham, director-emeritus of 
the Bernice Pauahi Bishop Museum, Honolulu, known 
for his beaded on Hawaiian customs, où January 29, 

d eighty-four years. 
ko adoni Leslie, known for his work on bridge 
design and construction, who studied ‘his profession 
under Brunel, on March 21, aged ninety-four years 

Dr. William E. Safford, economic botanist for the 
United States ent of Agriculture, who devoted 
himself to the study of the plants and plant products 
of the, American abongines and of the early history 
of cultivated plants generally, on January Jo, aged 








-81X years. 
Prof. Sutherland Simpson, since 1948 profeasor of 
physiology in Cornell University, It , and formerly 
ecturer in experimental physiology in ;the University 
of Edinburgh, the author of numerous papers on the 
nervous system, body temperature, : secretory 
glands, aged sixty-three years. ` j 
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News and Views. 


Tue controversy which has arisen through the 
Admuralty Order of November 1925, which adversely 
affected the status of engineer officers in the Royal 
Navy, has been carried a step further by the publica- 
tion of the Memorandum drawn up by the Joint 
Committee of the Engineering Institutions. We 
referred to the deputation which waited upon the 
First Lord, the Right Hon. W. C. Bndgeman, M.P., 
in our article ‘‘ The Status of the Naval Engineer ” 
in our issue of February 6, p. 185. Mr. Brdgeman’s 
written reply 18 evidence of the conservatism which 
seems to pervade the Admiralty, and the reply of the 
Committee states that “ they view his statements 
with grave concern as a symptom of the attitude of 
mind prevailing at the Admiralty.” The Committee 
adds that it is proposed to take steps both in the Press 
and in' Parliament to make its views known to the 
public. It certainty seems an anachronism to-day, 
when the engineering branch is of such vital im- 
portance, that the Engineer-in-Chief has not a seat on 
the Board, even when matters affecting his department 


THERE is an aspect of the question of the status 
of the engineering personnel of the Royal Navy to 
which attention should be directed. The Admiralty 
has published particulars regarding the forthcoming 
examination for special entry cadets, eight of whom 
will be required for the executive ‘category’ and 
twenty-five for the engineer ‘ category’ of officers. 
On previous occasions when the engineering personnel 
question was in the limelight, there was a serious 
falling off ın the number of candidates. We hope 
that this will not be the case now. The Navy never 
stood in greater need of the pick of our schools than 
to-day, and thongh parents and guardians may view 
with distrust the policy of the present Board of 
Admiralty, we believe that, in spite of the temporary 
set back it is suffering, the engineering branch of the 

_Royal Navy has an ever-increasing national duty to 
fulfil. s 


AT the invitation of the Primè Minister of the 
Commonwealth of Australa, Sir Frank Heath, head 
of the Department of Scientific and Industrial 
Research in Great Britain, has for some time been 
inquiring into those problems presented by Australian 
primary and secondary industries which call for 
thorough scientific investigation. His object has 
been two-fold : to discover directions in which work 
jn Australia may be linked with that now being 
carried on in Britain, and to advise the Government 
as to the most effective way of reorganising the 
Commonwealth Institute of Science and Industry; 
In hiseseveral public speeches on the subject of 
industrial research, Sir Frank has emphasised three 
points. The first is tho present lack in Austraha of 
thoroughly trained investigators, which is-accentuated 
by the alight opportunity afforded to university 
science teachers for extensive research work; the 
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second is the urgent need for thorough understanding 
and co-operation between Commonwealth and State 
governments; the third is the necessity for con- 
centrating at first upon problems of the primary 
industries. He has also emphasised the fact that 
the magnitude of the Australian continent greatly 
increases the price which Australia must be prepared 
to pay for adequate scientific investigation of her 
numerous problems. The distance factor, indeed, 
makes the general Australian problem of organisation 
very different from, and in some ways much more 
dificult than, that which is being met in England 
by the Department which Sir Frank Heath super- 
intends. 


Tue Friday evening discourse at the Royal Institu- 
tion on March rg was entitled “ Chips from a Sculptor’s 
Studio,” and was given by Mr. John Tweed, who 
designed the equestrian statue of Sır George White in 
Portland Place. As a practical sculptor Mr. Tweed 
told how a statue is made. The size and material are 
chosen to suit the surroundings—bronze being the 
most suitable if the statue is to be exposed to the 
weather. Expression is first conveyed to the clay 
sketch. The material is on a skeleton form. The 
process the Egyptians first used was the plaster cast 
and then the finished work in the material chosen 
The thinness of the bronzes used by the earlier artists 
cannot be attained at the present time, and there is 
need for science to discover’a more suitable bronze 
for statuary. In sculpture proper, carving in marble 
is done with a specially designed instrument by a 
carver, and then the sculptor completes the work. 
The material naturally used by the Greeks was marble. 
The artist gets his mspiration by studying Nature, 
that he may show the aspect of Nature in his work. 
Photographs of examples of Egyptian and Grecian 
sculpture m various materials were shown. 


ACCORDING to a dispatch from the Times corre- 
spondent at Delhi, the Assembly on March 18 rejected 
the proposal of the Government of India to vote a 
sum of 375,000}, to the Institution of Archzxological 
Research Fund. The proposal was strongly opposed 
by several Hindu members, who put forward the 
claims of university and medical education, and by 
Englsh unofficial members, who argued that the 
establishment of an equivalent British Museum fund 
would remove archmological investigation from the 
annual criticism of the legislature. AS no provision 
had been made in the Budget for archeological 
research in the expectation that the proposal would 
be accepted, it was agreed that a supplementary 
demand for 15,375. should be submitted on the 
following day. The decision of the Assembly will 
cause ` profound disappointment to those who ap- 
preciate the importance of the work which is now 
being carned out by the Archeological Department 
and are acquainted with present conditions in India. 
It bad been anticipated with some confidence’ that 
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this vote would place archzological studies in India 
on a sound basis and would enable a scheme of 
research covering a period of years to be framed, 
affording an opportunity of training workers in the 
principles and methods of archzxological investiga- 
ton—a matter of supreme moment now that the 
discovery of a centre of prehistoric culture in the 
Indus Valley is likely to give investigations in this 
area an importance in the history of civilisation at 
‘present incalculable. Sir John Marshall in a recent 
speech, ın referring to the discoveries at Mohenjo Daro 
and Harappa, spoke of the possibility of inviting co- 
operation from outside; but whatever form such co- 
operation might take, there should be some assurance 
that India itself will be prepared in the main to accept 
responsibility for the continuance of this important 
work by competent and fully trained archmologists. 

Tue forthcoming polar flight of Captain R. Amund- 
sen was the subject of a recent Iecture in Rome by 
Col. U. Nobile, who will command the dirigible ar- 
ship of the expedition. The lecture is now published 
in an illustrated pamphlet containing maps of the 
route From a study of weather conditions in the 
Arctic regions, Col. Nobile believes that spring offers 
the best chance of steady weather and long range of 
visibility. He thinks that the flight should be made 
not later than May. The route will be from King’s 
Bay, Spitsbergen, where mooring-posts for the airship 
are now being prepared, to Point Barrow in Alaska. 
This route crosses the heart of the unknown area in 
the Beaufort Sea, and should lead directly across 
Crocker Land, if that land exists. A problem of some 
importance is the selection of a route to Spitsbergen 
from Rome. The alternatives are Rome, London, Pul- 
ham, Trondhjem, Spitsbergen; or Rome, Fredericks- 
haven, Leningrad, Murmansk, Spitsbergen. The 
second route is 500 miles longer than the first, but 
offers greater probability of quiet weather conditions, 
and would appear at present to be the route selected. 
Col Nobile expresses great confidence in the prospects 
for a succeasful flight. 


Wits the object of giving the American public a 
bird’s-eye view of the services rendered by the 
National Bureau of Standards, a special circular has 
been prepared in which its activities are described in 
non-technical language It: contains 113 pages, 
86 illustrations. and a plan of Washington showing 
how the Bureau may be reached. The visitor is 
supposed to be taken through the various departments 
in turn, and is told the main purpose of each and how 
itisattained. In many cases some striking result which 
has followed from the work done in the department 
is mentioned, as for example the scientifically designed 
gas burner which gives an efficiency four times that 
of the usual burner and will effect a saving of 50,000}. 
per day to the United States ; and the standardisation 
being gradually introduced mto industry which will 
reduce the number of unnecessary sizes and varieties 
of products, The circular forms an interesting and 
important document and should remove any mis- 
givings as to the great value of the Bureau as a 
national investment. 
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Mr. C. Leonard WoorLey’s monthly progress 
report of excavations in Mesopotamia on the site of 
the temple of the Moon Goddess at Ur,:which ap- 
peared in the Times of March 16, records several 
discoveries of exceptional interest. Amohg these 18 
a small chamber containing three stelæ inscribed with 
the name of Bur-Sin, apparently a shrine for the cult 


of the deified founder of the temple—a find unique 
in Mesopotamian discoveries. There 1s a diorite 
statne of the goddess Bau, patroness of the poultry- 
yard, in the form of a squat seated in an 


elaborately flounced dreas, which 19 the ifirst female 
statue of early date to be found in Mesopotamia. 
An alabaster lunar disc dedicated by a daughter of 
Sargon of Akkad (2750 B.C ) shows in a sacrifice 
to the goddess by a priestess, who may be the princess 
herself, while a limestone plaque dating from well 
before 3000 B.C, an excellent example jof the early 
art of the country, carved in relief in registers, 
shows sacrificial scenes in which in one case the king, 
and ın the other a priest and priestess, pour libations 
to the god. 

VoL. 69 of the Memoirs and of the 
Manchester Literary and Philosophical! Society con- 
tains the inaugural Ludwig Mond Lecture delivered 
in the University of Manchester on October 20, 1924, 
by Prof. H. B. Dixon. Prof. Dixon! traces in an 
interesting manner the rise of the alkali manufacture 
and the share which Ludwig Mond had ‘in its develop- 
ment. In partnership with John B er, Mond 
started the Solvay ammonia soda at Win- 
nington in 1873, and in the face of really imposing 
difficulties they made the process, w had failed 
in the hands ot previous technical men, a success. 
Mond’s contributions to pure and applied science are 
recorded, and his generosity in helping research 18 
especially commented upon. Lud Mond was an 
example of a rare combination of keen interest in 
pure science with great ability in its application to 
the problems of industry. 


She account of Russian ne exploration in 
Arctic Russia and Novaya Zemlya 18 given in several 
recent issues of the Weekly News Bulletin of the 
U.S.S.R Society of Cultural Relations with Foreign 
Countries. For the past four y an expedition 
under Prof. Samoilovitch has been at work in 
Novaya Zemlya, and succeeded last summer m 
rounding the northern end and oring the little- 
known north-east coast, discovering several new gulfs 
and making minor changes in the charts. A site 
has been chosen for a radio station, for meteorological 
purposes, at the northern end of "the north island. 
Another expedition under Prof. Suvorov has been 
exploring the little-known Cheshs Gulf of the 
Kanin Peninsula and examining fisherigs of the 


coast. Investigations in biology dnd anthropology 
have also been conducted in Kolguev and the Kola 
peninsula, and experiments have been made in several 


districts of the north in the use of a serum against 
anthrax in reindeer. All these and other researches 
are to be continued next summer. | 
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In the National Museum of Wales at Cardiff there 
are two important collections of British Lepidoptera, 
the Vivian and the Griffith, which together comprise 
more than 50,000 specimens. The authorities of the 
Museum have recently issued a “ Guide ” (prce 6d.) 
to these collections, which directs attention to many 
interesting and scarce specimens of which no previous 
record has been published The occurrence and dis- 
tnbution ot various Lepidoptera in Wales are also 
indicated in this pamphlet, while a number of the 
rarer species are illustrated on two coloured plates. 
The booklet will prove of mterest to collectors and 
others with respect to unique or very rare specimens 
contained in the collections, since it gives the locali- 
ties and other data associated with them. So much 
is heard respecting the disappearance of rare or local 
Lepidoptera that it is refreshing to learn from this 
pamphlet that, at any rate, the white-letter Hair- 
streak, Thecla w-album, appears to be extending its 
range in so far as Wales is concerned. 


Tux “ Report of the Health of the Army for 1923,” 
recently iasued, contams details of some interest. 
Judging by the invaliding rate, the health of the 
Army was better ın 1923 than in the previous two 
years, but not so good as in the period 1906-13. 
It 1s surprising to learn that tonsillitis takes third 
place, with 5566 cases, as a cause of admission to 
hospital, malaria with 13,158 cases and venereal 
diseases with 10,807 cases being first and second 
respectively. No definite reason could be assigned 
for this high incidence of tonsillins. At the head of 
the list of diseases which cause the greatest amount 
of invaliding out of the Army comes inflammatory 
conditions of the middle ear, with 451 cases—nearly 
half a regiment! The Royal Army Medical College, 
in addition to courses of instruction and research 
work, now preparés all the bacterial vaccines and 
allied substances employed in the Army, which were 
formerly purchased, at a saving estimated at 12,6504. 
for the year. 


DR. R. E. M. WHEELER, since 1924 Director of the 
National Museum of Wales, has been appointed 
Keeper, Secretary, and Accounting Officer of the 
London Museum, in succession to Mr. F. A H. Oates, 
who has retired. 


PROBABLY no division of biology has so many 
journals devoted to its various aspects as entomology. 
A new American periodical, The Pan-Pacific Entomo- 
logist, a quarterly journal of general entomology, was 
inaugurated last year. The first volume, consisting 
of four numbers, has been completed and vol. 2 is 
now appearing. The journal is published by the 
Pacific Coast Entomological Society in collaboration 
with the California Academy of Sciences. Although 
primarily intended for furthering an interest in the 
entomology of the coastal region of the Pacific side 
of America, papers of broader significance are not 
precluded The annual subscription is 2 dollars for 
-the U.S. and Canada, and 2:25 dollars for elsewhere. 
Sample copies are obtainable from Mr. F. E. Blaisdell, 
1520 Lake Street, San Franasco, Califorma. 
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REFERENCE has frequently been made in the 
columns of NATURE to the difficulty experienced in 
central European countries, since the War, in gaining 
access to ontside scientific proceedings and publica- 
tions. In many of the smaller Continental universities 
this condition still prevails, and cannot be amehorated 
owing to the lack of funds for the purpose. Much 
valuable assistance could be rendered in this matter, 
however, 1f workers ın the various branches of science 
were to make a point of sending reprints of their’ 
publications to the leading Continental exponents of 
the subject concerned. In physics, the need of such 
an arrangement is particularly acute at the present 
time, when two “ Handbucher” of physics are in 
preparation. Prof. K. W. F. Kohlrausch has been 
entrusted with the volume. on “ Radioactivity” in 
one of these ‘‘ Handbucher,’’ and he has written to us 
suggesting that workers in radioactivity forward to 
him therr publications in this subject, so as to enable 
him to bring his work completely up-to-date by first- 
hand reference to original papers. He would be very 
grateful if the authors of such papers would assist 
him in this manner, by sending reprints to- I. 
physikalisches Institut, Technische Hochschule, Graz 
(Austria). 

AT the Southampton meeting of the British Associa- 
tion in August last year, a number of papers were 
read by officials of the Ordnance Survey. These 
papers are now collected and printed in full in 
Professional Papers, New Series, No. 10 (H.M S.O., 
price gd.), and include an admirable general 
account of the work of the Ordnance Survey by 
Col. E. M. Jack; a paper on recent productions by 
Capt J. G. Withycombe, ın which announcement is 
made of a new three-sheet map of Great Britain on a 
scale of Io inches to a mile; a paper on archzxology 
and the Ordnance Survey by Mr. O. G S. Crawford; 
and an account of the present state of the inter- 
national 1/M@ map by Maj. M. N. Macleod. The 
publication gives a useful summary of the present 
state of the survey and maps of Great Britain. : 

Messrs. Gurney and Jackson announce the early 
publication of ‘‘ A Text Book of Organic Chemistry,” 
by Prof. Julius Schmidt, translated by Dr. H. Gordon 
Rule; and “ A Text Book of Inorganic Chemistry,” 
by Prof. Fritz Ephraim, translated by P. C. L. 
Thorne. 

CATALOGUE No. 398 of Messrs. Bernard Quaritch, 
Ltd., 11 Grafton Street, W.1, will appeal to roologists 
aud geologists, especially if they are interested in rare 
and choice editions, for ıt contains particulars of 
nearly 1800 works, many of which are out-of-print 
and scarce, 


Mussrs. H. K. Lewis and Co, Ltd., have recently 
issued two interesting lists of second-hand books 
dealing respectively with “ Early Scientific Works 
and Buographies,”’ and ‘‘ Early Medical Works— 
Medical History and Biography.” Either list, or 
both, can be obtained free upon application. 

APPLICATIONS are invited for the following appomt- 
ments, on or before the dates mentioned :—An assist- 
ant to carry out research work on miners’ electric 
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lamps—The Under-Secretary for Mines, Establish- 
ment Branch, Mines Department, Dean Stanley 
Street, S.W.1 (April 9). A junior chemist at the 
Building Research Station, Garston, near Watford, 
for investigations on the heating and ventilation of 
buildings—The Secretary, Department of Scientific 
and Industrial Research, 16 Old Queen Street, S.W.1 
(April 10). A professor of zoology in the University 
of Cape Town—The Secretary, Office of the High 
Commissioner for the Union of South Africa, Trafalgar 
Square, W.C.2 (April 14). A professor of physics 
in the University of Tasmania, Hobart—The Agent- 
General for Tasmania, Australia House, Strand, W.C 2 
(April 15). A jumor scientific officer for work con- 
nected with aeronautical instruments at the Royal 
Aircraft Establishment—The Superintendent, R A.E., 
South Farnborough, Hants (April 17) (quoting Ref. A. 
107) A principal of the Sir John Cass Technical 
Institute — The Correspondent, Sir John Cass’s 
Foundation, 31 Jewry Street, Aldgate, E.C 3 (April 


Our Astronomical Column. 


PENUMBRAL LUNAR EcLrpses.—The Janu issue 
of L'Astronomie contains an article by M. Castan 
Blum on this subject. Consideration of these 
eclipses is necessary to make the theory complete; 
when they are included there must be one lunar 
eclipse at every passage of the sun through either 
node, and there may be two. The almanacs as a rule 
do not, give predictions of penwmbral eclipse, but they 
have done so occasionally by some caprice. Eclipses 
in which the moon penetrates deeply into the penumbra 
are quite readily observable, fe bens obvious that a 
pooo of the moon is' dimmed by a smoky vei. 
ere will be an eclipse of this kind on December 19 
next, full moon being at 62 8m a.m., so that it will be 
visible in Great Britan. The least distance of the 
maoon’s limb from the nmbra will be less than a minute 
of arc. The article notes that the phenomenon is 
‘rendered more noticeable if the moon’s light is 
weakened by reflection at an unsilvered glass surface. 
A very instructive diagram shows all the ecli: 
of a Saros cycle (1908 to 1926), different symbols 
used for each species of eclipse. It brings out 
clearly both the approximate 4-year cycle of recur- 
rence and the much more exact one in 18 years 11 days. 
The same publication contains a pho h of the 
solar eclipse of January 24, 1925, taken by . Slocum 
at Middletown, and a diagram showing the exact 
penr of the southern boundary of totality across 
pi York as deduced from the observations made 
ere, 


THE JOHANNESBURG 24-INCH REFRACTOR.—This 
instrument 13 now in full worlang order, and is giving 
satisfaction The outer portion of the lens is less 

ood than the rest, 80 a tly diminished aperture 
employed 

Dr. Van den Bos, of the University of Leyden, is 
engaged on an exhaustive search for southern double 
stars with p instrument He has already found 
more than 180 new pairs, while according to a meæsage 
which was published in the Times ase weeks ago, 
the star §-Tucanz has been found to consist of three 
separate pairs, making a splendid sexfuple system. 
This rapid increase of the known southern bin 
rems calls for a, new geveral catalogue of these 
objects, which is now in course of preparation at the 
Union Observatory. It is being printed by a type- 
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24). A junior lecturer in mathematics, a lecturer 
in geography, and a lecturer in geology and pal#on- 
thlogy at Bedford College for Women—The Secretary, 
Bedford College for Women, Regent’s Park, N.W 1 
(May 8). A professorof natural history ir, University 
College, Dundee—The Secretary and Regi , The 
University, St. Andrews (May 8). A ptofessor of 
physics in the University of Dacca, Bengal—The 
Registrar, University of Dacca, East Bengal, India 
(Jone 30). A test asmstant for aircraft land instru- 
ment test work at the Aeroplane and! Armament 
Experimental Establishment, R.A.F., Martlesham 
Heath—The Secretary of the Air Ministry, Adastral 
House, Kingsway, W.C 2 (quoting S. 2/R 461). An 
assistant lecturer and demonstrator in botany at the 
South-Eastern Agricultural College, Wye, Kent—The 
Secretary A pathological laboratory assistant for 
the Veterinary Department of the Government of 
Nigeria—The Crown Agents for the |Colomies, 4 
Millbank, S.W.1 (quoting M/14292). 


‘ 


| 
writer and will be issued ın separate shpets, so tbat 
new can easily be inserted 

It is noted that the planet Pallas appeared on & 
recent occasion exactly lıke a close binary star, and 
was for a time mistaken for one. 


THE TEMPERATURE oF SuNsPoTs.—A preliminary 
per on this subject by Prof. V. Bjerknes appears ın 
iss rendus, 182, 48, 1926. The! author has 
contnbuted largely to the dynamics of meteorology, 
and his important investigation on the “|D ics of 
the Circular Vortex” will be found jn Geofysiske 
Pubhkahonor, vol. 2, No. 4, Christiania, 1921. In 
the present paper the general aray previously 
established by him are applied to problem of 
sunspots, in which the relative coolness lis considered 
by him as an analogous phenomenon to the relatively 
low temperature in terrestrial cyclones. e postulates 
a fluid medium g a free surface and the 
properties of a gas with density increasing down- 
wards more rapidly than wo result from com- 
ression. For a horizontal vortex in sagh a medium, 
Prof, Bjerknes develops an expression for the fall in 
temperature (AT =T - T.) in the cen part of the 
vortex—nat. log T/T,=2D/H, where D is the depth 
of the depression of the free surface, and H is the 
depth to which vortical motion extends. Applying 
this formula to a sunspot vortex, given T = 6000”, the 
following depressions of temperatures are given : 
D/]JH=s0-001 oor OI 0:2 0'3 o4 os 

AT= 12° 120° T100° 2000° 2700° g300° 3800° | 

It is found as a corollary that the velocities in 
corresponding vortices should range from a fraction 
of a kilometre to 20 km./sec The theory is stated 
not to be invalidated by the possible absence of a free 
surface in the sun, so long as there is a ape change 
in the densities of the solar gases ai photosphere 
outwards. 

It may be added that the bie daha of a sunspot 
at pho panheric level is generally conmdered to be 
about that of ‘the photospherej itself. Prof. 
H. N. Russell, in a “Note on Cooling by Expansion 
in Sunspots ” (A hysical Journal, 54, 293, 1921), 
gives as the tem of the photosphere 6o00° C. ; 
of the spot at the same level, 3500° tol 4000° C.; at 
base of the spot vortex, probably 20,do0° C. (rough 
estimate). | 
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Research Items. 


STONE IMPLEMENTS FROM NiGERLA.—The Geologicdl 
Survey of Nigeria has issued as Occasional Paper No. 4 
a communication by Mr. H. J. Braunholtz, describing a 
number of stoneimplements of palzolithic and neolithic 

found in the alluvium of the Bauchi Plateau. 
eir discov is a by-product of the tin-mining 
industry, which necessitates removing and sifting 
large quantities of alluvial deposit in river valleys. 
The depth at which they are found varies from a 
few feet to 30 feet. Unfortunately this affords no 
criterion of age, and further, the exact location of the 
finds -has not always been recorded. In some cases, 
however, the depth and situation taken together seem 
to argae a considerable antiquity such as, e.g., a site 
“ander 20 feet of alluvial and 85 yards from the 
recent river edge.” The implements are, with one 
possible exception, of local rock: and of local 
manufacture. The palwolithic implements are made 
of a quartz porphyry, the neolithic of basalt (dolerite). 
Many of the former are much rolled. Allowing for 
differences due to the employment of a different 
material, the palwolithic implements resemble western 
European types of the Chelles to Le Monstier } 
but not of the later lithic times. ile the 
neolithic are widely distributed in Nigeria, the 
Bauchi Plateau is the only site in the provinces up 
to the present on which paleolithic implements have 
been found The absence of late paleolithic forms 
suggests either an isolation of Nigeria from ultra- 
Africa at this period, or lack of stone suitable 
for finer flaking, or, possibly, a more recent origin 
Eses their typological afimtes in North Africa and 
urope. i 


PAINTED POTTERY FROM MESOPOTAMIA. —Mr. W. F. 
Albright, of the American School of Oriental Re- 
search, Jerusalem, describes in Man for March 
interesting results obtained from a surface examina- 
tion of mounds in the Middle Euphrates on which 
throw a light on the com tive ceramics of the æneo- 
lithic and Early Bronze periods. The site of the 
finds, Tell Zeidån, ıs a mound about 500 metres in 
length stretchıng along the eastern bank of the Balfkh 


river. Itis covered with potsherds and flint artefacts, 
the former being nearly all of a creamy white or t 
buff, covered with geometric designs in black or red 


brown, applied both with and without a slip, in the 
former case on the buff ware. Only one po me 
sherd was found. It showed alternating bands of 
UE and bene: red on a white op oa a light 
uff paste. e result of a comparison of this 

with that from Abù Shahrein, Tall el "Obeid, ao one 
sites in which the proto-Mesopotamian ware has been 
found, and a study of the material as a whole, suggests 
a similarity, which almost amounts to an identity, 
in all the from north-western Mesopotamia, 
Babylonia, and southern Susiana in the pre-monn- 
mental pe Its place is taken by incised ware in the 
third millennium, A possible ey be ponte i 
taking Susa I. as falling in the first half of the fo 
tullenmum, Tell Zeidin about the middle, the early 
eae ee of Eridu and Tell el Obeid as slightly later, 
and the painted ware of Kerkut as belonging to the 
second half of the fourth miHennium. 


Younc Fisnxs —The literature on the behaviour 
of aquatic animals by day and night receives a con- 
tribution from Dr. A. C. Tohansen: who discusses the 
diurnal vertical movements of the young of some 
fishes in Danish waters (Meddelelser fra Kommisstonen 
for Havundersogelser. Sers Faskerio Bd. 8, Nr. 2, 
1925). Dr. Johansen produces observations obtained 
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from catches made with a stramin ring-trawl. The 
vere contains results of a serial collection taken every 

hours throughout the twenty-four on April 20-21, 
1925, ın the southern Kattegat, and a comparison of 
a number of hauls taken at different stations in the 
Kattegat, Belt Sea, and western Baltic in the same 
month by day and night. Two water-layers were 
sampled, the surface and an intermediate layer 
estimated as being at a depth of about 16 metres. 
The catches ‘showed that the average number of post- 
larve of any one species caught was greater at night 
than in the daytime in the upper water layers, and 
the same held good for the number of fish species. 
This demonstrates the necessity for sta the time 
at which hauls are made when studying the horizontal 
and seasonal distribution of young The wnter 
considers that, at any rate for the smaller stages, the 
results represent an actual migration from deeper 
layers at night, and that in the day-time the majonty 
keep down below 16 metres; but that for the ger 
more swiftly moving forms, theré is a, probability 
that they can avoid the net in the daylight, so that 
no definite conclusions can be drawn. A short report 
1s given of the plankton results obtained, and also 
of previous work and theories as to causes of vertical 
migration. Perusal of this paper only emphasises the 
need for more observations at sea. 


THE FAUNA OF SarAwaK.—The Sarawak Museum 
Journal for December 1925 18 devoted to a series of 
ps descnbing the collections made by Dr E. 

Oberg ın northern Sarawak. It 1s a region which 
aordi great opportunities to the biologist, and the 
fact that the collections include many new ies is 
to be from a part of the world so Little 
explored. Among the insects, Dr. H. H. Karny 
reports on the katydids (Tettigoniidw), cricket- 
locusts (Gryllacrids), and Co tha. Dr. R. 
Hanitsch, in dealing with the Blathde, lists no less 
than 55 species, among which 24 are described as 
new to science: perhaps the most interesting feature 
with respect to this family is the almost entire absence 
of cosmopohtan forms—a fact probably associated 
with the absence of the white man in the on con- 
cerned The Collembola form the subject o. Agee 
by Dr. H Schott and, with one exception, © 
12 species recorded by him are new, and three new 

enera are also erected The Amphibia and Reptila 

m Mt Murnd comprise only 14 1e8, and of 
these, five are described as new by Mr. Malcolm H. 
Smith The discovery of a new lizard allied to 
Phoxophrys is of particular note, as is also that of a 
tree-frog “(Phtlauius mydbergi sp nov.) which was 
found d iting 1ts eggs and breeding in the pitchers 
of Nepenthes. a second paper Mr. Malcolm Smith 
reports on the more extensive collections made over 
a wider area of Sarawak during the past two years. 
They ee some 700 specimens rope esed ne 95 
species. most noteworthy are a diminutive form 
of toad allied to Megalophrys, which appears to repre- 
sent a now genus, and an undescribed ground-gecko of 
the genus todes. There are two short notes on 
birds: Dr. E. Hartert describes ne TA E of 
flycatcher, and Mr. Einar Lönnberg di attention 
to an apparently new race of flowerpecker. 


ANATOMY oF HENDERSONIA. —Mr. H. Burrington 
Baker has been studying and gives a minute descrip- 
tion of the anatomy ot H sonia occulta (Acad. 
Nat. Sa. Philad., 77), which he considers to be the 
most primitive li example of the family Hel- 
cinidæ. His conclusion is on the fact that 
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Hendersonia retains a right auricle and a metamor- 
phosed right kidney ın both sexes. With r to 
the first of these c. , Hendersonia is y as 
generalised as any neritid, while as to the second it 
seems even less specialised. The Neritide cannot be 
considered as ın any sense ancestral to the Heli- 
cinidz, although their aqueous habitats have per- 
mitted them to retain certain markedly primitive 
characters, while the terrestrial life of the Heliande 
can be correlated with an increase in specialisation 
irae, Nepali lines. While the homologies between 
the Rhipidoglossa and the Pulmonata are extremely 
hypothetical, the gemtalia of Hendersonia and the 

cmuidz perhaps can be tentatively regarded as 
representative of an intermediate e between those 
of the less ialsed members of former grou 
and those of the latter. Both the Helicimde an 
the Pulmonata show a marked tendency towards the 
concentration of the cerebral, pleural, and, to some 
extent, the al ganga The nervous systems of 
these two pulmonate groups actually prove the more 
usual conception of separate evolutions from common, 
probably marie, ancestors. 


A Bot-Fry PARASITIC oN Monkeys —Under the 
title Zoopathologtca, the New York Zoological Society 
has recently established a journal devoted to the 
publication of its Bcientific contributions dealmg with 
animal diseases In vol. 1, No. 7 (January 1926), 
Messrs. R. C. Shannon and C. T. Greene record the 
occurrence of larvæ of Cuterebra in certain primates. 
One lot of material consisted of the neck portion of 
the skin of a howling monkey (Alouatta palhata 
tnconsonatns) from -Darien, Panama. It was so 
heavily infested with larve that the skin 1s described 
as resembling a collection of cells in a bumble-bee’s 
uest. The other lot of material conmsted of two 
bred flies and a number of larve taken from a red 
howling monkey at Kartabo, British Guiana. Prob- 
ably the material belongs to the same species of 
Oestridze which 1s described as Cuterebra baeri sp. nov. 
from that obtained at Kartabo. Little is known of 
the habits of Cuterebra, but, from what is known, 
the eggs are probably laid about the haunts of the 
hosts, possibly on the leaves of the plants. It is 
suggested that if the leaves be eaten by the host 
animal, the larve hatch m the mouth and, bomng 
their way through the tissues, eventually reach the 
skin of the throat region. Here they make breathing 
holes and remain in subcutaneous pockets until fully 
pone When mature they work their way out and 

all to the ground where they pupate. ` 


FERTILISATION IN A Cycap.—Prof. A. Anstruther 
Lawson, of the University of Sydney, publishes in the 
Transactions of the Royal Soctsty of Edinburgh (vol. 
54, part 2, No. 6, 1926) a most interesting account 
of the processes preceding, accompanying, and follow- 
ing fertilisation in the ee genus Bowenia. This 
Australian cycad has not been readily accessible to 
botanists, but the selection of the distnct in which the 
plant 13 native as a centre for frmt-growing, has 
enabled Prof. Lawson to obtain an uninterrupted 
supply of cones, collected twice weekly ehiounhont 
the par The result is a very full account of the 
cytology of the reproductive organs and of the process 
of fertilisation. The massive i gli with spiral 
ciliated band bearing thousands of cilia, have actually 
been seen moving in living material, as they swim in 
the archegonial ber. Prof. Lawson describes the 
dilated neck cells of the archegonium as excreting a 
fluid which adds to the liquid in which the are 
moving, and also as acting as ‘swinging gates,’ which 
are forced apart by the entrance of the sperms, to close 
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again behind them. Interesting figures of nuclear 
structure following fusion also suggest that the 
chromatin of the male and female nuclei *remains 
distinct; the spindle in the first division after 
fertilisation 18 a broad one of double o tion, 
maternal and paternal chromosomes dividing and 
separating independently. l 

FLow oF SwEDISH Rrvers.—In Band 3! No 5 of 
Meddelanden från Statens Metsorologisk-Hydro, salsha 
Anstalt, Dr. G. Slettenmark gives a mass of data on 
the flow of the chief Swedish rivers, enone ted bya 
map showing the location of the gauging | stations. 
The first table gives a list of the 187 stations, the area 
of the lake basins on the river, and the total aréa of 
the nver basin. This 1s followed by tables giving the 
mean and extreme value of the flow duting each 
month of the year and other useful values calculated 
from these figures. Many of the stations date back 
to 1910, but others are of more recent ongin. The 


ublication affords exhaustive information on the 
ydrography of the Swedish river systems |The very 
brief discussion of the data 18 in Swedish. 


Dogs A FARADAY CYLINDER MEASURE ELECTRON 
CURRENTS >—-We have grown so accustomed to 
measure electron currents by means of a| Farada 
cylinder through a hole in which the electrons entered, 

t a short note in the January issue of the Proc. 
Nat. Acad. of Ses., Washington, throwing doubt on 
such measurements, is somewhat disconcertin It 
is by Mr. E O Lawrence, a National Research Fellow 
working at Yale University under Prof. S , and 
gives an account of measurements of the! currents 
entering a Faraday cylinder 2-2 cm. diameter through 
a hole of 1 cm. diameter when the length of the 
cylinder and the accelerating or retarding | potential 
between the tun filament emitting thej electrons 
and a plane anode between the filament and cylinder 
were varied. The anode was placed 4 cm from the 
filament and the electrons passed through a hole 02 
cm. in diameter ip ıt Curves of current aved in 
terms of the retarding potential and length of cylinder 
show that a Faraday cylinder does not re all the 
electrons which enter it, and ıt follows that'measure- 
ments of the s ‘of electrons depending on retard- 
ing potential o tions require revision. | 


Soap-Bo1tinc Procgss —-A further con bisa to 
the knowledge of the equilibria underl e soap- 
boing processes has been made by J W. McBain and 
W. J Elford by a study of the potassium oleate- 
potassium chloride-water system, described in the 
Journal of the Chemical Society for Februdry. The 
solutions were examined in polari light, and from 
the results, eqmlibrium diagrams for the systems 
water—potassium oleate and water—potassium oleate— 
potassium chloride were constructed, clearly showing 
the limits of existence of the various soaps. 


VAPOUR Pressures oF ARSENIC Trioxmpe.—The 
determination of the vapour pressures of arsenic 
tnoxide up to 500° C made by E. R. Rushton and F, 
Daniels, is described in the Tonal of ths 


merican 
Chemical Society for February. © paratus 
consisted of an ovacuated Pyrex fiask, fi with a 


Gibson diaphragm and heated electrically in a metal 
bath The published data include the melting and 
transition points, heats of fusion, vaporsation, and 
transition of the various allotropic forms of arsenic 
tnomde The exact relation between the amorphous 
glassy form and the crystalline forms has always been 
rather obscure, and it is to a large extent cleared up by 
this work. 
| 
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The Geographical Distribution of Fresh-water Eels. 


“| HERE 18 scarcely anything in Nature more 
wonderful than the facts concerning the migta- 
tions and life-histories of the fresh-water eels of 
Europe and America been to light by the long and 
ering researches of Dr. Johannes Schmidt. He 
now completed a general survey of what 13s known 
concerning the distnbution of all the species of the 
genus The first part of this survey, includ- 
only the Atlantic Ocean and adjacent areas, was 
published sixteen years ago The memoir under 
notice | is the second part and 18 devoted to the Indo- 
Pacific region, but it contams certain important 
additions to the information contained in Part I., and 
references to the chief general conclusions of that part. 
. The species of Anguilla seems as a-rule to be 
geographical species, though in some cases two or 
more occur ın the same locahty. In the Atlantic 
on there are only two, A. arts on the eastern 
side, A rostrata on the western, the former having a 
larval od of three years, the latter of only one year. 
Dr Schmidt tells us that in the Indo-Pacific region, at 
the beginning of his inquiry, the determination: of 
es was generally uncertain, the distribution 
obscure, and the biology altogether unknown. Some 
of the uncertainty wi Pe ee We ee 
remedied, but the thorough investigation of the 
bionomics still remains for future 

The world distribution of the whole genus shows 
some curious features. In the Atlantic the contrast 
is between north and south. On the eastern side eels 
are found on all the coasts of E and North 
Africa from near the Tropic of Cancer to the White 
Sea, 1ncluding all the Mediterranean and Black Seas 
and the Baltic On the east ade, the of the 
American species extends from Labrador to the 
West Indies, and includes a short stretch of the 
South American coast at the mouth of the Onnoco. 
No eels occur on the east coast of South America 
south of this part, or on the west coast of Africa 
south of the Tropic of Cancer. 

In the Pacific, on the other hand, there are no eels 
on the east side at all from Alaska to Tierra del Fuego, 
while on the west they are found, often in great 
abundance, from Japan along the coast of China, in 
the Philippines, on the northern coast of New Guinea, 
the east coast of Australia, in both islands of New 
Zealand, and in nearly all the western islands of the 
Pacific. From the Sandwich Islands and the Gala- 

os farther east they are absent. 

occur on most of the coasts of the Indian Ocean, 
except the Arabian Sea and the south-west coast of 
Australa. With the exception of the short extent 
of coast from the north of Norway to Archangel, and 
an unimportant occurrence in Gresnland, there are 
no eels in the Arctic or Antarctic regions. Another 
curious contrast 18 the entire absence of these fish from 
the shallow sea (less than 100 fm.) bounded by Siam, 


1 Qo the Dwtnbution of Freah-water Eels ( ) throughout the Workd. 
IL Indo-Paafio Reon A B Investigation. Johs 
Schmit, Mán. ds PAkad. Roy. de Danemark. Sean de oe, 
Smo sims, t 10, No 4. 


the Malay Peninsula, Sumatra, Java, and Bor 


while they pass in very large numbers over the t 
at a similas d on which the British Islands 
situated. Dr. idt concludes that the ee 


P E o the depths of the ocean are, in 
case of the Indo-Malayan species, inferiòr ın migra 
powers to those of the Atlantic species. Eels do 
migrate through shallow sea-areas in the larval st 
but only after the metamorphosis, when they I 
reached the elver stage 
Paso ie eels male abundant in individual 
mperate regions, e greater number of 
belong to the tropics, aan Dr. Schmidt believes 
a sap originated somewhere in the equate 
c, and that the species have radiated out f 
this centre. The most widely distmbuted of 
tropical s seems to bé A. mauritiana, w] 
occurs ın the islands off the east coast of Africa, in 
Philippines, and in many of the islands of the Pac 
In the Phihppines it reaches a large size, some st 
mens measuring 2m. in length and 46cm. ın circ 
ference. The oceanic larva or leptocephalus of * 
species was obtamed and identtied by Schmuidi 
ebes in 1925. Tho ascent of great swarms of el’ 
from the sea to fresh water seems to be as famuli; 
sight ın Japan as in Europe, and to occur at at 
the same time of year. 

Apart from ape G and North America, Japa 
the only country where eel fisheriéa have develo 
to a large and im t industry. In New Zeal 
two species have distinguished, A. australis 
A. aucklands, and specimens occur up to 6 ft 
length, 20 ın. ın carcumference, 46 lb. in wey 
They are used as food ony to a slight extent by 
Euro inhabitants, but are caught and eater 
considerable numbers by the Maons 

The memoir concludes with a section entr 
“ General Observations,” in which the author 
cusses the probable life-history of A. saponsca, 
the absence of a species of eel on the eastern sidi 
the Pacific. He considers that the Japanese 
pace es oP American A. rosirata, ha a la 
period of about one year, and ing in the 
of the ocean to the south of Jepan, where thet 
esha at 400 m. are higher elsewhere in. 

orth Pacific. He suggests that the reason for 
absence of eels on the eastern side of the Pacific is 
absence of a having a larval life sufficier 
po onp to enable ıt to make the long migrat 

m the same spawning region to the eastern sick 
that ocean, since both A. rostrata, the Amen 
spaces, and the A. olgans of Europe, have b 

own by Schmidt to on their uctior 
the western part of the North Atlantic. This d 
not, however, explain the absence of eels from b 
the east and west shores of the South Atlantic, 

Like other publications of Dr. Schmidt on 
researches into the characters and bionomics of fre 
water eels, this memoir shows his mastery of 
subject, his command of the pee language, ¢ 
his skill in clear and orderly statement. ia C 


The Construction of Regular Polygons.: 


UST as tho sequence of propositions ed by, 
J Eutld to form the first book of his n Blements : 
reaches its climax in the proof of oras’s 
theorem, so those in the sa books 
culminate in the construction of a regular pentagon. 


eek ty Ter Seca e ean Tee Comat ae ei oa 
Ceacreot to Ten denved from Two Crossed- a 
Sem-Elhpse.” By T. 

NO. 2943, VOL. 117] 


In the eyes of the Pythagorean school of Greek mat 
matics, the five regular solids were considered to 
symbols of perfection. So one of the aims of the f 
four books of the “ Elements ” was to supply accep 
reasoning that would lead to the construction 
regu polygons of three, four, and five sidee— 
oe Tegular solid 

o further advance in the theory of construct 
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lar polygons was made until the tme of Gauss, 


_ at the end of the eighteenth cen , showed 
the construction of a regular p*-sided polygon, 
ing prime, depends on a succession of algebraic 


taons the degrees of which are the prime factors 
‘l(p-1) Any quadratic equation being solved 
he intersections of a line and a circle, ıt follows 
-a regular polygon of 2"+1 sides, when this 
ber 18 prime, can be constructed by Euclidean 
etry. The chain of quadratic equations leading 
he value of cos (2/17) in radicals was fully 
assed by Gauss (“ Disq. Arth ,” §354). Various 
‘ts have dealt with the geometrical construction 
regular 17-gon, and it seems unlikely that an 
ovement in Richmond’s construction (Hudson's 
ler and Compasses,” p. 34) will be possible. 
elot (Crelle’s Journal, Bd. 9) dealt with the 
ance of seven quadratic equations which give 
29/257) in radicals, and the same problem has 
treated geometrically by Affolter and Pascal 
‘ol Rendiconti, 1887). Euclid’s argument which 
to the construction of a regular quindecagon 
æ extended to apply to r polygons of 680 
55 x 256 x 257 sides, so, in reti Us310D8, 
cient to consider regular polygons of #* sides. 
ere are at least three methods of approximately 


cucting a regular polygon of any number of sides 
achdean geometry. Furst, since 

Potty Tay . +724 Ra, 

n 2 2 2 


3 @=o0 or I and OLRat2™, an angle 2x/n 
de constructed by m repeated bisections of a 
angle with an error less than +/2"+! Busection 

<y small angles can be avoided by a rearrange- 
of the expansion for 1/7 

+ second method depends on the formula 


Bie -a=2be cos A, 


Sven one, m which appropriate rational 
3 of a, b, c render A~2sr/n as small as may be 
d. Until data are available an element of 
e enters mto the application of this process, 
being no rule for obtaining small rational values 
4, c to give A withm a prescribed limit of error 


jn. 

the third method a diameter AOB of a circle, 
37, 18 divided into n-x equal parts at points of 
«K is the second from B. Then C being a point 
e perpendicular diameter such that OC = 417, 
uts the circle at Q (beyond the diameter) and 
<aa=2rjn with an error of the order 1/n*. A 


more accurate construction 1s given by 
KB =4r|(n- $0" + 4) = 47/( “0 93), 
the discrepancy in a then bemg comparable with 1/n*. 
(A curious but widespread place, of which ıt would 
be interesting to know the orgun, is that, in the same 
figure, 
OC=r4/3, OK=r(n—4)/n. 
This rule does not even give a good apprommation 


toar figure, the error in a being about Io per 
cent when 18 large. A much better ny ac 
avoiding the in uction of r, is given by : 


OC=}(y2+4/3)r, OK =r(n— 5)/(n—1), 
this reduang the error in a to ¢ per cent. for 
sufficiently large values of » ) 

When * 18 such that the ruler and compasses 
allowed by Euchd fail, the vertices of a regular 
wagon inscribed ın a circle can always be obtained 
as the intersections of algebraic curves with the circle. 
The curve used to deal with an algebraic equation 
of degree g, a prime factor of p*""(p—1), should be 
one which can be constructed by some simple ' 
mechanical means and crosses a curve already drawn 
in g new points. A cubic equation being always 
soluble by the intersections of a conic section 
with a circle, one conic, combined with ruler-com- 
passes geometry, is suficient when n=7, 9, 13, 97, 193, 
whereas two conics are needed for n= I9, 27, 37, 73 
and three when n=81, 109 A suitable conic 1s an 
ellipse the foc: and major axis of which can be con- 
structed by Euclidean penne the usual string and 
pins process then being available. 

Prof. Alexander, ın the pamphlet now before us, 
attempts to construct a regular heptagon, and a 
reviewer must examine what success has attended his 
effort In the first place, his constructons, all of 
which require intricate figures, are approximate’ 
more accurate approxmmaton to 29/7 could 
tainly be obtained by drawing a triangle with 
able ratonal sides a, b, c. Secondly, one 
tion mvolves the use of a point on an 
such that <PAA’=22PA’A, A and A’ bein 













most accurate constrncton, two ellipses are n 
to give an approximate value of the angle of ar 
heptagon, whereas one ellipse combined with 
and compaases should give the vertices of the hep 
exactly. So, for three distinct reasons, we are una 
to accept Prof. Alexander’s constructions as the 


word on the question of the regular sr 
. f H. B. 








The Malthusian Principle and Sociology.’ 


€ vanations of the birth rates and death rates 
ın the different countries are most easily studied 
the made of them by Dr. C. V 
lale, the president of the Malthusan League 
tates remaimed high, except ın France and 
d, anti 1876. Then the b rate of England, 
mm, Holland, Germany, Austra, and Switzer- 
and of Europe as a whole, suddenly began to 
This sudden onset of dechning fertility must 
‘een due to contraception. e death rates 
ith the birth rates, and in such close corre- 
ence as to show that the fall of the death rates 
logely related ‘to the fall of the birth rates. 
the Nae te in medical science and sanitation 
xd the death rates in such close ehsm 
e birth ratea can scarcely have been a co- 
Moreover, when one examines the vital 


of a paper read by Mr. Binme LB, ca 
: Dunlop, February 24, 
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statistics of Rumania, Chile, and Jamaica, and of 
Russia from 1881 to 1901, and of Ireland from 1886 
to 1911, one finds a horizontally-oscillating or fairly 
stationary birth rate and a simuar death rate. Wh 
were not medicine and sanitation reducing the dea 
rate of any of these countries when their birth rate 
was statonary? Furthermore, Bulgana, Ceylon, 
and Japan had a msing birth rate and a rising death 
rate from 1881 to 1911 Why did these countnes 
then have a msing death rate notwithstanding medical 
progress ? 

vidently, as Malthus believed, the populations of 
all the long-settled countries were pressing &n their 
means of subsistence—that is, were not increasing 
thew food supplies fast enough for their needs. For 
BREGE a consider England In 1876 the birth rate 
and death rate were still very high and the average 
duration of hfe only about thirty-five years. Then 
the birth rate fell or new mouths Were added more 
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slowly, and there steadily declined the proportion of 
persons dying prematurely from discases consequent 
upon under-nutrition, thus the death rate fell 
steadily and the average duration of life rose. The 
under-nourished are doomed to premature death no 
matter how efficient and active the health services 
may be; nothing can make a population increase 
faster than the food soppi ; if there be ten addi- 
tional ns, and only for eight, two must soon 
die. e hgh correlation between the birth rate and 
the death rate continued up to 1913; therefore, food 
poe was still the cause of what was excessive in 

e death rate up to 1913. Thus the whole of the 
fall of the death rate from 1876 to 1913, the big 
reduction of poverty, and the rise in the average 
duration of life from about thirty-five years to more 
than fifty years, must be attributed to the decline of 
the birth rate steadily reducing the amount of the 
food shortage. 

In all the other old countnes, and not excluding 
France, one may simularly infer that up to 1913, 
notwithstanding the extent to which the birth rate 
had fallen in some of them, the population was still 
pressing on the means of subsistence. The main 
conclusion 18 most OE is as follows: 
Virtually the’ sole economic culty which besets 
man is that he can only mcrease his food supply 
very slowly ; consequently, small families and 
work would eliminate poverty. 





University-and Educational Intelligence. 


CaMBRIDGE—The Allen Scholarship has been 
awarded to Ralph Cooper, of Trinity College. 


The list of those who have recently passed the 
mathematics 










e schools 1s gradually relieving the university of 
d of elementary teaching, for which it 1s often 
well equipped, and with which ıt really ought 
be encum 

Alfred and Lady Yarrow have offered to 
w an Eric Yarrow lectureship for the study of 


ology. 
; D. Stockdale, of.King’s College, has been elected 
a fellowship at that College. e has taken both 
of the Natural Science Tripos and was elected to 
a Senior “ 1851 Exhibition ” studentship in 1923 
MancuzsTsr.—The following have been recom- 
mended for the honorary degree of D.Sc : Mr. S. L. 
Pearce, Electricity Commissioner, formerly Consulting 
and Chief Engineer and Manager, Electricity Depart- 
ment, Manchester Corporation; Prof. A. C. Seward, 
Vice-Chancellor of the University of Cambridge, pro- 
fessor of botany there; Dr. A. E. H. Tutton, formerl 
HM. Ins x of Schools (Technological Branch), 


Board of Education. 


Tue Bntsh American Tobacco Co., Ltd., has sent 
a donation of 105}. to the funds bemg collected for 
the development of the Imperial Coll of Tropical 
Agriculture, Trimdad. Other recent donations and 
promises include: 250}. from The Manchester Cotton 
Association, Ltd ; 105/. each from the Ro Mail 
Steam Packet Co., Ltd., and Messrs. Alfred Holt and 
Co.: and 100}. each from Lord Queenborough, M P., 
and C. H. Gray, Esq. These donations, together with 
the sum of 15,000}. recently ted by the Imperial 
Government, will be devoted to the bulding of a 
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hostel for the students, and tbe provision of an e 
where the business side of farming may be ta 
A further 25,000} 18, however, still urgently requ 
Contnbutions may be sent to Mr. Algernon Asp 
Secretary, 14 Tnnity Square, London, E.C.3, « 
Barclays’ Bank (Dominion, Colomal, and Oven 
30 Gracechurch Street, E.C.3. 


WIDESPREAD interest will be aroused by 
publication of the report of the De ental 
mittee on the University of London (H.M.S.O. 
2612). This Committee was asked to conside 
final (1913) report of the Ro Commussio 
University Education in London, and to 
recommendations ag to chan in the constit 
of the University which may now be desirable. 
terms of reference were wide, and the Committ 
its discretion, decided to make no recommends 
on the questions of the site of the University 
the external examination system. One of the 
recommendations is that a council of sixteen sÅ 
have the final control of finance, if and wha 
Senate approves of the educational policy im) 
Nine of rt sixteen are to be Univermty repres 
tives—the chancellor and the chairman of Con 
tion, the vice-chancellor and six others fror 
Senate; four will be nominated by the Crown 
two by the London County Council; one w 


co-opted As the constitution of the Se 
it 18 suggested t the present ‘nominated t 
should replaced by a collegiate council cons 


of the vice-chancellor and the principal of the U1 
sity, and the heads of the seven chief school: 
colleges, together with two representatives o 
medical schools, and a few others representing 1 
schools. The chief funchon of this council w 
the supervision of inter-collegiate affairs. The 
membership of the Senate is to be reduced 
56 to 49. 

UNIVERSITY COLLEGE, Reading, has now rec 
its Royal Charter conferring upon ıt the full « 
of a umversity. This was announced on Satu 
March 20, by Mr. H. G. Wilhams, M.P., who 

tulated the Lord-Lieutenant of Berkshire, Mr. 

nyon, on becoming the first chancellor. 
latest addition to the ily, now numbering £ 
of twenteth-century universities of Englar» 
descended from ‘‘ The Univermty Extension Cc 
in conjunction with the Schools of Science anc 

ing,” which was opened in 1892 and incorpc 

under the Companies Acts in 1896. Of its 
universities the youn is Bristol, charter 
1909. The Umversity an endowment of 285, 
of which 200,000}. came from the Palmer famil 
50,000}. from Lady Wenge: The first pr 
was Mr. H. J. (now Sir Halford) Mackander, t 
student on the foundation of Christ Church, O 
The present principal, Mr. W. M. Childs, has 
office since 1903. There are a strong facul 
agriculture and horticulture, and departmer 
fine arts, music, and domestic subjects, in ad 
to faculties of letters and science. The No 
Institute for Research in Dairying forms part 
University. The number of -tme studer 
shown in the University Grants Committee's r 
for 1923-24 18 578, distributed as follows: Ar 
(including 287 women), pure science 104, agric 
135. A cardinal principle of the policy of the ( 
from its earhest years has been to stress tt 
portance of the corporate life of its members. 
13 reflected in the large proportion (70 per ce 
its full-tame students ın halls of residence. 
modem Enghsh and in Scothsh universe: 
majority of the students reside in lodging.’ 
home. 
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Contemporary Birthdays. 


Maj.-Gen Adolphus W. Greely. 
Prof Karl Pearson, F RS 
Sır J. Alfred Ewing, K.C.B ,F.R.S. 


March 27, 1844. 
March 27, 1857. 
March 27, 1855. 


March 29, 1840. Sir John Scott Keltie. 

March 29, 1853. Dr. Elbu Thomson. 

March 29, 1860. Prof. Wiliam B. Benham, FRS 
March 31, 1890. Prof .Wiliam’L. B , F.R.S. 
March 31, 1854. Sir Dugald Clerk, K 8 E,FRS 
March 31,1870. SirWilham J. Pope, K B E. F.R.S. 
March 31, 1859. F.RS 


Sir Fredenck W Andrewes, 





Maj.-Gen GREELY, polar explorer and telegraphist. 
was born at Newb rt, Mass. He served in the 
Civil War, 1861-65, and, we believe, was the first 
volunteer private soldier to reach the grade of 
brigadier-general, U.S.A. In 1881 he was placed in 
command of the United States official expedition to 
establish one of a chain of thirteen circumpolar 
stations, his party of twenty-five reached farther 
north than any previous record, discovered new land 
north of Greenland, and crossed Grinnell Land to the 
Polar Sea. The final story of the Greely Expedition 
was one of disaster: there were only seven survivors 
General Greely was the United States delegate at the 
International Telegraph Conference, London, 1903 
Under his supervision Pe mules of telegraph lines, 
submarne cables, and wireless were installed in 
Alaska, 1900-4. 


Prof. Kart PzEarson was educated at University’ 


College School, London, and King’s College, Cam- 
bridge. He was called to the bar, Inner Temple, 
1882. Galton professor of eugenics in the University 
of London, aad editor of Bromeirska, he has wntten 
many memoirs on the mathematical theory of 
evolution and on heredity. 


Sır ALFRED EwInc, president of the Royal Souety 
of Edinburgh, was born at Dundee. Formerly pro- 
fessor of mechanism and applied mechanics in the 
University of Cambridge, he was afterwards (1903—16) 
Director of Naval Education. Since then he has been 
Principal and Vice-Chancellor of the University of 
Edinburgh. He was awarded a Ro medal by the 
Royal Society, ın 1895, for researches on magnetic 
induction in iron and other metals. 


Sir Jonn Scotr KELTIE was educated at Perth, and 
the Universites of St. Andrews and Edinburgh. For 
Jr of years he was nae stant editor of NATURE 

ir John was secre of the Ro Geo hical 
Society, 1892-1915 = = ee 

Sir DuGcaLD CLERK was born in Glasgow. He is 
universally known as an investigator ın the problems 
of mternal combustion engines. The Albert medal 
of the Royal Society of Arts was allotted him in 1922, 
“ in recognition of contributions . . . to the develop- 
ment of the internal combustion engine, which in 
its latter forms has rendered aerial navigation possible, 
and ıs also extensively employed in the motor-car 
and in the submarme.’’ Sir Dugald was a Royal 
medallist of the Royal Soaety in 1924. 


Sir WaLiam Pope, fesor of chemistry in the 
University of Cambridge. is a Londoner. He was 
educated at Finsbury Technical College and the 
Central Technical College, City and Guilds of London. 
After a profeasorial career at the University of 
Manchester, he became head of :the Che 
D ent, Goldsmiths’ Institute, New Cross. Sir 
Wil was Lon medalist of the Chemical 
Society, 1903, and Davy medallist, Royal Society, 1914. 
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' Societies and Academies. 


LONDON 


Royal Society, March 18 —S Chapman, J. Topping, 
and J Morrall: On the electrostatic potential energy, 
and the rhombohedral angle, of carbonate and nitrate 

of the calcite type Calculations have been 
made of the electrostatic potential energy of ionic 
lattices of the calcite type and for the sodium nitrate 
crystal, in which the lattice 1s of the same geometnical 
type, though the iomic charges are different. Mt 
seems probable that, owing to the fourfold positive 
charge ın the C 10ns, the O ions of the CO, gfoup will 
be distorted from their natural symmetrical form, and 
consequently the electrostatic centre of the O ion 
will be nearer to the C nucleus than the O nucleus 1s 
The calculations indicate that the electrostatic centre 
of the O ion 1s 0-9 A U distant from the centre of the 
C 10n, compared with the value 1:25 AU given by 
X-ray measurements for the distance between the 
O and C nuclei. A similar result is obtained for 
NaNO,—G I. Finch and L G. Cowen: Gaseous 
combustion in electmc discharges. Pt. I. Stead 
direct current electric discharges are passed throug 
electrolytic gas at 20-100 mm pressures, and the rate 
of steam formation measured for varying conditions 
It ıs found that the rate of combustion is determined 
only by the current, and up to a certain hmiting 
current, combuston 1s confined to the cathode zone, 
depends upon the cathode matenal, and is chrectly 
pao pornon to the current. On exceeding this 
ting current, combustion commences abrupHy in 
the inter-electrode zone and 13 superposed upon 
cathodic combustion. This inter-electrodic com- 
buston 1s also proporhonal to current, but, unlike 
the cathodic, 1s independent of the electrode material, 
and dependent upon gas pressure and separation of 
the electrodes. Tittle or no combustion takes place 
in the anode zone. Combustion seems to be primarily 
determined by ionisation of the gaseous medium for 
the current. The abrupt superposition of inter- 
electrodic combustion suggests a quantum effect, 
combustion in the interelectrode zone depending 
upon a certain lumiting potential fall being attained — 
C N. Hinshelwood and W K Hutchison: A homo- 
geneous ummolecular reaction the thermal de- 
composition of acetone in the gaseous state. The 
temperature range used was 506° to 632° C. The heat 
of activation is 68,500 calories, and the results can be 
sommarised by the equation lk =34:95 — 68,500/RT. 
Calculaton shows that the number of mole 
cules reacting per second is about 10° times 
greater than the maximum number that could be 
activated by collision. The absolute rate at 835° 
Abs is the same as that of the nitrogen pentoxide 
decomposition at 328° Abs —H. Lamb: On wave 
resistance. The case considered is that of a solid of 
dimensions small compared with the depth below 
the free surface, travelli g horizontally under water. 
Various particular cases of this have been worked out. 
There appears to be room for a more general investiga- 
tion in which no assumption 1s made as to the forin 
of the solid. The device employed for calculation of 
the resistance is to introduce small frictional forces, 
and to equate the work done against resistance to the 
dissipation of energy —C. E. Eddy and A. H Turner ; 
The L emission series of mercury.—G R. Goldsbrough ° 
The propertes of torsional vibrations. In order to 
bring out clearly the nature of the torsional vibrations 
in reciprocating engine shafts, a simplified model 18 
chosen which erap hasis the main characteristics, 
Even when fnction is great, there are two critical 
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speeds of shaft rotation corresponding to each term 
_ in the externally applied force.—E. T. Hanson: The 
theory of ship waves The oscillations of a fluid 
under vity, when the depth is variable or vefy 
t, have worked out in two ial cases. 
e theory 1s now extended very generally to cover 
a series of cases in which the fluid may be treated as 
a sea, bounded by a sloping shore on one side and 
extending indefinitely on the other. It is shown that, 
whenever the inclination of the shore to the honzontal 
is a submultiple of a meet angle, the problem can be 
completely solved, and in each case there is a doubly 
infinite number of possible modes of motion under 
gravity. This extension makes it possible to calculate 
the pee effect of a sloping shore upon the formation 
of the beautiful wave pattern which often follows 
in the wake of a ship.—A. O. Rankine: The effect of 
temperature on the viscosity of air. The values of the 
viscosity of air obtained by Williams (Roy. Soc. Proc., 
A, vol. 110, p. 141) in the lower part of the temperature 
range are seriously im error. The conclusion . that 
Sutherland’s law of the vanation of viscosity with 
temperature becomes invalid for air at the relatively 
high temperature of 250° C is not justified 





Geological Society, February 24 —Gertrude Lilian 
Elles: The geological structure of Ben Lawers and 
Meall Corranaich (Perthshire). The country dealt 
with lies between Loch Tay on the south and Glen 
Lyon on the north, and between the Loch Tay fault on 
the east and the Ericht-Laidon-Tyndrum fault on the 
west. The line of junction between the Ben Lui 
schists and the Ben Lawers schists is a mechanical one 
of the nature of a folded slide, the Ben Lawers slide, 
the rocks above this shde constituting a ventable 
, the Ben Lawers nappe. The metamorphic 
condition of the rocks indicates that the folding now 
exhibited by them is a relatively late feature of the 
structural story, and obscures their original relation- 
ships, which seem to demand inversion of the beds on 
a large scale such as would be brought about by 
recumbent folding. i 


Physical Society, February 26.—A. Ferguson and 
I. Vogel: On the hyperbola method for the measpre- 
ment of surface tension. When a liquid lies between 
two plates inclined to one another at a small angle, its 
surface has a hyperbolic section, from which the surface 
tension can be calculated. The method has recently 
been improved by Grunmach. Errors arise, however, 
from the difficulty of determining the horizontal and 
vertical axes of co-ordinates. This is met by plotting 
two linearly related functions of the observations, the 
surface tension beang deduced from the co-ordinates 
of the resulting mean straight line and the angle 
between the plates. The latter may be measured 
éither directly or by calibration with a liquid of known 
surface tension.—E. A Owen and A. PE p : The 
application of radio hy to the study of capillarity. 
ae X-ray shadow ora tube has previously been used 
for determining the diameter of the bore. A similar 
method has been used succeasfully for capillanty 
measurements, and observations were made of ‘the 
rise of mercury in copper and steel tubes and between 
vertical copper plates. 


Society of Public Analysts, March 3.—B. S. Evans 
and S. G. Clarke: An accurate method for the 
_ determination of mercury in solution. The mercury 
(in solution as mercurous nitrate) is deposited on 
copper and then sublimed. The mercurous solution 
ws percolated for r$ to 2 hours through a special 
ap Tos Oe DART ae Tier e T ich contains 
a layer of copper filings. The copper, with the 
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deposited mercury, is washed with water and then witb 
acetone, and afterwards dried, and the mercury is sub- 
limed on o patinup and weighed. Accurate results 
are obtained ın the presence of arsenic antimony or 
bismuth, and e amounts of copper and nitrates. 
Hydrochloric acid interferes with ie deposition, and 
must be removed.—B. S. Evans: . An apparatus for 
continuous percolation and for filtration ın neutral 
atmospheres. The. liquid is made to percolate 


, through a filter tube, with the aid of pressure or 


suction, into a flask, an open return tube ensuring that 
the pressure in the main funnel and the flask is the 
same. When the liquid in the flask reaches the end 
of the return tube, a difference of pressure 18 estab- 
lished and the liquid is driven back to the main 
funnel. For filtration ın an inert atmosphere a 
pad of the desired gas can be used as the source 
of pressure.—A. J.. Bacbarach: Notes on the deter- 
mination of moisture, calcitm and phosphorus in the 
bones of rats. Conclusions as to the influence of 
diet, etc., on calcium and phosphorus metabolism are 
largely based on analyses of the bones of Timental 
animals. Standardised methods are therefore desir- 
able; a routine method is deacribed, and attention,is 
directed to several possible sources of error. 


CAMBRIDGE. 


Philosophical Society, Feb 
Irreversible phenomena in m . 
March 1 —F. A. Potts: The development of a har- 
oe Copepod. — J. Gray: The growth of fish 
uring the phase of lk-sac nutntion. — jJ. 
Needham: Intracellular oxidation-reduction potential 
and aneerobiosis. The intracellular oxidation- 
reduction potential of Amaba proteus appears to 
be widely independent of the. exte concen- 
tration of oxygen. Nycotherus cordiformss, an 
anaerobic protozoon normall e the frog's, 
large intestine, possesses an in pH of 7:1 and an 
internal rH of 19:0-20-0 under aerobic conditions, 
while under anaerobic conditions the latter value 
changes to rH 9-5-10°5. Nyctotherus can thereforé 
reduce strongly electronegative indicators. Itis - 
ficant that the amæœæba, the rH of which is independent 
of the environmental oxygen concentration, cannot 
adapt itself to an anaerobic hfe and dies in conditions 
under which Nyctotherus will live.—Sir J. Larmor: 
Insular gravity and oceanic isostasy.-R. Hargreaves: 
) Relativity in connexion with axal rotation.” (2) 
e problem of relativity in reference to several bodies. 
—R. Vaidyanathaswamy: The general (m, n) corre- 
spondence.—S. Goldstein: The stability of a strut 
under thrust, when buckling is resistéd by a force 
proportional to the displacement. $ 


15.-——-A. LV. Hill : 
8 


Paris. 
` Academy of Sciences, March 1.—The president 
announced the death of Prof. Kamerlingh .— 


Gaston Julia: The domain of existence of an impliat 
function defined by an integral relation G(+,y) =0 — 
H. Krebs: A geometrical resentation of soma 
transformations of partial erential equations.— 
H. Milloux: A property of meromorph functons at 
asymptotic value.—A. Kovanko: The necessary and 
sufficient conditions of the integration of suites of 
functions capable of summation term by term.— 
Edgar B. Schleldrop : The non-holonome deviation — . 
R. Dugas: The geometrical i retation of the 
method of Jacobi in the case of a point of variable 
mass.—Louls Roy: The propagation of waves on the 
elastic line with six parameters.—E. G. Barrillon :, A 
mechanical apparatus for tracing’ hydrodynamical 
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fields —-Marcel Jacob: The utilisation of measure- 
ments of rotatory magnetic polarisation in the 
analysis of mrxtures. In order to circumvent the 
difficulty introduced by unavoidable changes in the 
intensity of the magnetising current, a compensation 
method was arranged, details of which are given. — 


A. Dauvillier: Researches on electric discharge in - 


and the radiations which accompany it.— 
Aubert and E. Aubrée : An extension of the method 
of critical solubility temperatures for the analyses of 
petrols. The calculations are based on measurements 
of the critical solubility temperatures of the petrol in 
two different solvents—aniline and benzyl alcohol.— 
André Job and André Samuel: Complexes produced 
by the oxidation of the nickelocyanides m the 
presence of hydroxylamine. The violet complex com- 
pound produced by the oxidation in air of potassium 
nickelocyanide in the pono of hydroxylamine can 
be converted into a blue compoand by the action, in 
neutral solution, of mercuric chloride, one cyanogen 
group being removed. Probable formule for these 
coloured complexes are discussed.—J. Bougault: An 
ether-oxide example of a ketone hydrate.—P Billon : 
Combinations of ommes with zinc chlonde. In the 
preparation of oximes with Crismer’s salt, the zinc 
chloride is usually eliminated at the conclusion of the 
reaction by the addition of water. In the absence of 
water, an intermediate compound containing mnc 
chloride can be isolated from the reaction between 
Crismer’s salt and a ketone, and these substances in 
contact with water decompose, giving the oxime and 
zinc chloride—Georges Mouret: The coal, basin of 
Haute-Dordogne. ə exactitude of the results 
obtained by Amiot in this field is confirmed, the 
exact extent of the basin defined, and the character 
of its limits recognised—.A. Maige. Variations of the 
threshold of amylogen condensation in vanous cells of 
the pe Nemec: The humification of 
the dead layer of forest soils—L. M. Batancea’ -The 
diffuse lymphoid formations of the vertebrates — 
Auguste Lumiére and Mme. Montoloy: Anthrax 
infection and immunity by the peritoneum z 


Roms. 


Royal Academy of Lincel, January 3-—-O. M. 
Corbino: The electronic theory of thermomagnetic 
phenomena — Livio Cambi: A supposed nitro: 
prusside of bivalent iron Doubt 18 
concerning the constituton of the compound to 
which ON recently attributed the formula, 
Na, [Fe( . NO],9H,O.—Carlo Severini: The con- 
vergence of the seres of orthogonal functions.— 
Giovanni Vacca: New series for Euler’s constant, 
C =0'577 . . .c-Marlano Plerucci: The total energy 
of the planets. The“ energies ” of the various planets 
may be obtained from that of Jupiter by dividing by 
simple powers of the prime factors 2, 3, and 5; the 
differences between the values thus calculated and 
thoee actually observed being of the same order of 

tude as the errors involved in the determination 
of the masses.—E, Raimondi : Transformation serving 
for the study of a current flowing between a sheet 
and an indefinite plane wall—D Graf: Investiga- 
tions on the accidental birefringence of colloids in 
movement.—C. Jucci: Parthenogenesis in slkworms 
as an illustration of the physiological capacity of 
individuals and of the race.-Giulio Cotronel: The 
biology of Petromyzon. (im.) The phenomenon of 
contraction in the sexual maturity of Petromyson 
marinus. The processes of sexual maturity in P. 
marinus are similar to those in P. fluviatilis and are 
also accompanied by contraction.—G. Fadda: A case 
of functional regeneration in Cyprinodon calaritanus. 
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Broadcasting in Great Britain. 


HE Report of the Broadcasting Committee 
(H.M.S.O., Cmd. 2599, 6d. net), to which 
a brief reference was made in our issue of March 13, 


| is commendably concise and at the same time prac- 


tical; the recommendations made therein are likely 
to meet with general approval. The problem which 
the Committee had to consider, that of advising the 
Postmaster-General as to the scope of the broadcasting 
service in Great Britain and as to the management, 
control, and finance thereof after the expiry of. the 
licence of the British Broadcasting Co. on December 
31 next, is one which possesses several features contain- 
ing special, difficulties, not merely in relation to the 
scientific and technical aspects of the service, but yet 
more so in relation to various influences, still latent, 
which it may be capable of exerting on practically the 
whole range of human activities, political, commercial, 
educational, recreative, and social. 

The Committee appreciates the great value of the 
work accomplished: by the British Broadcasting Co., 
and properly places its admiration thereof on record ; 
however, it recognises that the progress made in broad- 
casting sincs its inception in 1922 has already been so 
rapid and noteworthy that the organisation laid down 
for that Company no longer corresponds to Patom 
requirements or responsibility. 

Having considered the various methods which seem 
available for the conduct of the service, the Committee, 
it is evident, felt that the prejudice on the part of a 
large section of the public against the continuance of a 
monopoly, sanctioned, supported, and protected by the 
State, is to-day so marked that, in spite of certain 
obvious advantages that the existing arrangement 
possesses, a great outcry would instantly have been 
raised against any proposal to allow broadcasting to 
remain in the hands of a body constituted on trade 
lines-for the profit of those composing it. Qn the other 
hand, there was no getting away from the fact that, 
although the control by the State of a service with such 
far-reaching possibilities as those of broadcasting was 
absolutely essential, yet in view of the impression which 
widely prevails that the management of the, wireless 
service already in the hands of the Post Office is in- 
efficient, and the circumstance that it has proved un- 
profitable, it was certain very considerable oppositioh 
would be offered to any proposal which contemplated 
the transfer to a Government department of the under- 
taking of the British Broadcasting Co., witt? the ex- 
ceptionally complicated features adstag in its com- 
mercial as well as its scientific and technical side. In 
these circumstances, the Committee had to find a way 
out of the dilemma, and it has done so by definitely 


gjá 


recommending that the broadcasting service should 
be conducted by a public corporation—the “ British 
Broadcasting Commission” is suggested as a suitable 
title for it—acting as trustee for the national interest, 
and that its status and duties should correspond with 
those of a public service. It further proposes that the 
management of the corporation should be vested in 
paid Commissioners, who should be “ persons of judg- 
ment: and independence, free of commitments, with 
business acumen and experienced in affairs,” in order 
that they may inspire confidence by having no other 
interests to promote than those of the public. 

It is suggested that the Commissioners—to be not 
more than seven or less than five in number—should 
all be nominated by the Crown and hold office for five 
years, subjéct to an extension of this term on its expiry. 
The appointment of a considerable number of advisory 
committees is also contemplated ; it is expected that 
on them, to a great extent, the duty will rest of ensuring 
due consideration for particular phases of broadcasting, 
in relation both to programmes and to scientific progress 
and research, although ultimately it is the Commis- 
sioners upon whom will devolve the task of laying 
down the general line of policy and initiating experi- 
ment and research. The appointment of these ad- 
visory committees will be in the hands of the Com- 
missioners, who would, the Committee assumes, gladly 
consult societies and organisations which are qualified 
to advise on questions of personnel. 

The finance of the Commission receives careful con- 
sideration ; the view is definitely expressed that “ the 
Commission must be self-supporting and can expect no 
grant from public funds.” The Committee fully 
anticipates that (i) increasing outlay on plant will 
be necessary, (ii) the overhead and administrative 
charges of the new authority will rise, and (iii) the 
control of programmes will be more onerous than 
hitherto. It further lays down that outlay on bold 
experiment should not be meagre, and research, both 
official and unofficial, should be constant. The 
Committee is therefore of opinion that the expendi- 
ture of the Commission, which, it is recommended, 
should be empowered to raise capital on the security 
of its income from licence-fees, may be calculated on the 
assumption that the present licence-fee of ros. per 
annum will be maintained in the future. The Post- 
master-General, it is recommended, should remain the 
licensing authority, and continue to collect the licence- 
fees and be responsible for the detection and prosecu- 
tion of those who conceal their equipment. He should be 
completely indemnified against all expenditure incurred 
by him in relation to the broadcasting service ; subject 
thereto, the duty is imposed upon him of paying to 
the Commissioners from the licence-fees “an income 
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thoroughly adequate to enable them to ensure the fulland 
efficient maintenance and development of the service.” 
Any surplus after the condition last mentioned shall have 
been met should, it is suggested, be retained by the State. 

The Committee recommends that the Commission 


‘should be granted a licence by the Postmaster-General ; 


in the first instance, this should be for a term of not less 
than ten years. The general framework of this licence 
should be similar to the existing ove of the British 
Broadcasting Co., and would contain a variety of 
technical provisions, together with the general powers 
entrusted to the Commission and specific restrictions 
imposed in the interests of the State. This arrange- 
ment would admit of a complete review of the situation 
at a later date, and any changes, either in the method 
of control or in the organisation now proposed, which 
might be rendered necessary by the development of 
broadcasting, could then be readily introduced. 


. The Committee recognises that the British Broad- 


casting Co. has enjoyed certain advantages owing to 
the permission it had to use, without royalty, certain 
transmission patents, the property of the constituent 
members of the Company, advantages which may not 
appertain to its successor. However, it does not anti- 
cipate that any difficulty will arise in respect of these 
patents should their continued use be essential to 
broadcasting, and hints that if, at any time, the owners 
of patents attempt to impose unnecessarily burdensome 
conditions in relation to the use thereof by the Com- 
mission, Section 29 of the Patents and Designs Act, 
1907, may not be without its relevance. i 

Among other matters not touched upon above, the 
report contains recommendations proposing that : (a) 
All existing contracts and the staff of the British Broad- 
casting Co. should be taken over by the new Com- 
missioners ; (6) the Commissioners should be entitled 
to all ordinary rights as regards copyright material, 
but it is considered unnecessary to invest-them with 
any special privilege or preference in the matter; (c) 
the claims of listeners desiring a larger proportion of 
educational matter should, if possible, be met; (d) a 
moderate amount of controversial matter should be | 
broadcast, provided the material is of high quality and 
distributed with scrupulous fairness; and (¢) the 
prestige and status of the Commissioners should be 
fully acknowledged and their sense of responsibility 
emphasised. 

A historical summary of the broadcasting service in 
Great Britain is contained in an appendix to the report, 
the concluding paragraph of which appropriately shows 
the growth, quarter by quarter, in the number of 
wireless receiving licences:. at March 31, 1922, the 
number of. licences ‘current was 7690, and had by 
January 31, 1926, increased to 1,840,268. 


pi 
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Work and Needs of the Smithsonian 
‘Institution. 
HE Smithsonian Institution is appealing to the 
American public for an addition of ten million 
dollars towards its endowment. The grounds of this 
appeal were put in a very forcible and interesting way 
by Mr. Austin Hobart Clark, in an address to the 
American Association for the Advancement of Science, 
at Kansas City, on January 1. Readers of NaTURE 
know something of the Smithsonian and what it has 
done. Its general policy has been to encourage research 
along all lines that do not receive adequate support 
from other sources, but never to interfere with work 
done under other auspices. In this way it has led to 
_ the establishment of ten technical bureaux, which now 
proceed as Government establishments, though in close 
touch with, and sometimes under the supervision of, the 
Smithsonian. The fields in which the Institution is 
desirous of expanding are mainly those of astrophysics, 
oceanography, entomology, paleontology, anthropology 
and archwology, animal diseases, botany, zoology, in- 
tensive exploration, and publications. While far from 
unmindful of the economic importance of these varied 
activities, the Smithsonian recognises that the vast 
extension of applied science and its superior rewards are 
attracting the best of the younger generation, so that 
the stream of those to whom we should otherwise look 
for the elaboration of new ideas and theories is bemg 
deflected elsewhere. It will therefore be the aim of the 
Smithsonian in the future, even more than in the past, 
to promote research in pure science. 

The most detailed part of Mr. Clark’s interesting 
address on the work of the Smithsonian Institution 
was, as might be expected from his own studies, that 
dealing with the investigation of the sea. He showed 
in how many points our knowledge is either lacking 
or too vague for present-day requirements. In the 
course of his illustrations of economic entomology, he 
urged the necessity for exact specific identification by 
comparison with the types in museums, and incident- 
ally mentioned that new kinds are being described at 
the rate-of about six thousand a year, at which rate he 
estimates that it will take five hundred years to com- 
plete the task. Under “ Animal Diseases” he an- 
nounced that it is proposed to establish a laboratory 
for their study in the National Zoological Park. The 
botanical programme includes exploration and study 
of the plants m Colombia, Ecuador, and Venezuela, 
where the flora is legs known than in any other section 
of the western hemisphere. The need for bringing all 
this knowledge, not merely to professional workers, but 
also to the general public, was strongly emphasised. 

Mr. Clark claims that the leadership in science which 
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he is:pleased to assign to England is intimately con- 
nected with the widespread interest as manifested in 
tht large number of amateur scientific societies. News- 
papers and magazines show that the interest exists ; 
on men’ of science falls the responsibility of providing 
accurate material and plenty of it.. Where stimulus is 
needed is in the presentation of the results of pure 
science, and here it is sad to note that increased oosts 
have forced the Smithsonian to suspend its “ Contriby- 
tions to Knowledge ” and to reduce the “ Miscellaneous 
Collections ” by two-thirds. The Smithsonian Institu- 
tion is appealing for increased endowment. Founded 
by an Englishman nearly a century ago, it has greatly 
assisted the workers of Great Britain as well as those of 
other countries. Would it not be fitting and gracious 
that Great Britain too, though from a straitened purse, 
should make some response to this appeal ? 





Science and Religion. 
Science, Religion and Realsty. By the Earl of Balfour, 
Dr. Bronislaw Malinowski, Dr. Charles Singer, Dr. 
Antonio Aliotta, Prof. Arthur S. Eddington, Joseph 
Needham, Rev. Dr. John W. Oman, Dr. William 
Brown, Prof. Clement C. J. Webb, Rev. Dean Inge. 
Edited by Joseph Needham. Pp. v+396. (Lon- 
don: The Sheldon Press; New York and Toronto : 
The Macmillan Co., 1925.) 125. 6d. net. 


HERE has been of late a recrudescence of interest 
in the relations between science and religion, 
and the present book is a solid and important con- 
tribution to the study of this question, so fundamental 
for every thinking man. The book is remarkable also 
as showing how great a change has taken place in the 
attitude both of the theologian and of the scientific man 
towards this ever-present problem. The hearty days 
are gone when Huxley gave battle to the bishops, and 
fierce controversy raged through the pages of the serious 
reviews. In this book the spirit of antagonism is gone, 
and there is an earnest seeking after not compromise, 
but reconciliation. The pages breathe a sweet reason- 
ableness, and one almost longs—in ’ unregenerate 
moments—for a little clashing of swords. 
In all seriousness, however, this change of attitude 
is to be welcomed, for every man must make his peace 
both with science and with religion if his life is to be 


-complete and harmonious. The change is no one-sided 


one; the theologian realises more and more that he 
must frankly accept all the well-established facts of 
science and jettison ruthlessly outmoded cosinologies 
and fables of creation; the man of science jon his 
part is beginning to recognise that the principles he 
finds serviceable in the investigation of the material 
world cannot safely be erected into a comprehensive 


° 
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philosophy of existence. So both sides abate some- 


- what of their pretensions, and a working Pence 


becomes possible. 

' ie cy cine RNN E aoa 
the work of many hands, approaching the problem 
from many different viewpoits—the more so because 
it is not a symposium, but a collection of papers written 
independently of one another. ‘There is a short intro- 
duction by the Earl of Balfour, and a long’ concluding 
article by Dean Inge, which in some measure sums up 
and appraises the work of the contributors, while 
remaining a brilliant and individual presentation of 
the Dean’s own views, written from an avowedly 
Christian point of view with all that skill, competence, 
and originality which we have learnt to expect from 
him. 

About half the book is historical in treatment, the 
rest a presentation in different ways of both the 
religious and the scientific points of view. 

Dr. Malinowski, in a well-thought-out and interesting 
article on “ Magic, Science and Religion,” based largely 
upon his own personal researches in Melanesia, succeeds 
in distinguishing clearly between the spheres in savage 
life of practical—not theoretical—science, magic, ‘and 
religion. In his dealings with the world around hin, 
in his activities as hunter or tiller of the ground, the. 
Savage is necessarily a ‘practical man of science, 
depending upon the uniformity of Nature for the return 
of seed time and harvest time and for success in the 
chase. Magic is defined as “a practical art consisting 
of acts which are . . . means to an end expected to 
follow later on.” It is akin to science in that “ it 


always has a definite aim intimately associated with” 


human instincts, needs, and pursuits.” It is often an 
attempt to influence favourably a chancy or inimical 
environment. Religion has a different function and is 
pre-eminently social. 

“ Religious faith establishes, fixes, and enhances all 
valuable mental attitudes, such as reverence for 
tradition, harmony with environment, courage and 
confidence in the struggle with difficulties and at 
the prospect of death. This belief, embodied and 
maintained by cult and ceremonial, has an immense 
biological value, and so reveals to primitive man truth 
in the wider, pragmatic sense of the word ” (p. 82). 
` There is naturally at this stage of development no 
gtruggle between science and religion, for science is 


quite undeveloped. 


In the next essay, Dr. Singer gives us a ehai 


account of the “ Historical Relations of Religion and 
Science,” treating antiquity and the Middle Ages in 
some detail and in a most interesting way, and con- 
cluding with the final establishment by Newton of the 


. modem cosmology. This historical survey raises many 


difficult and important problems into which it is impos- 
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sible to enter fully here. Why, for example, did science 
suffer a long eclipsé from about A.D. 200 to 1500 P? Was 
it the influence of the Church, the authority of Aristotle, 
or were the causes many and complex? From the 
Stoics onwards, many forms of religion were definitely 
hostile to science, and the spirit of free inquiry was— 
from whatever causes—effectively stifled. Active con- 
flict with religion scarcely arises before the birth of 
modern science, which Dr. Smger dates about 1600. 
Early in the seventeenth century, the work of Galileo 
and Kepler, followmg on that of Copernicus, began to 
bear fruit, and presented men with a picture of the 
uhiverse differing irreconcilably from the geocentric 
cosmology of the Scriptures and of Aristotle. Here 
was a clear-cut issue on which no compromise was 
possible, and in which right was entirely ox the side of _ 
science. Astronomy inflicted a serious blow ‘upon the 
Christian conception of the universe, far moré serious 
than that later delivered by the theory of evolution, 


‘for evolution can be regarded by the theologian as 


merely the means of creation, and the conception of 
gradual development is not incompatible with the 
Christian theology. Dean Inge goes so far as to say 
that to this day the Churches bave not really faced the 
problem of reconciling Scriptural ‘doctrine with the 
incontrovertible teachings of astronomy :. 


“The task has been put off from generation to genera- 

tion, and to thig day little has been done to relieve the 
strain upon the intellect and conscience of the Christian 
world. Those Churchmen who airily declare that there 
is no longer any conflict between Christianity and 
science are either very thoughtless or are wilfully 
shutting their eyes. There is a very serious conflict, 
and the challenge was presented not in the age of 
Darwin, but in the age of Copernicus and j 
(P. 357)- 
Dean Inge advises the Churches to adopt the honest 
and sensible policy of recognising that “ all theological 
doctrines which rest upon the geocentric theory must 
be recast, inasmuch as the results of science are, within 
their own sphere, unassailable ” (p. 360). 

The paper by Prof. Antonio Aliotta, which follows, 
is entitled “Science and Religion in the Nineteenth 
Century,’ and brings the story up to modern times. 
Here we are introduced to questions of philosophy, and 
the recent revolt against Intellectualism is treated ably 
and sythpathetically. Perhaps we can best sum up Prof. 
Aliotta’s point of view by the following quotation : 

“ Science and parap yi strive to order the world of 
our symbols an aan into the unity of an idea. 
But the idea does not ust the reality ; the articula- 
tion of concepts will never bring about the attainment 
of the fullness of life, in which, ore, our spirit does 
not find itself understood. Harmony of thought is not 
sufficient ; we wish to feel ourselves to be truly livi 
souls. We do not wish merely to conceive, we wis! 
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also to realise in sentiment and ‘action the concrete 
unity of life. That is exactly the-meaning of religion. 
The love of our neighbour and the love of God are at 
the bottom the same aspiration towards this harmony 
of the livet experiences ” (p. 182). ` 

Philosophical questions are brought into prominence 
also in the next two papers, “ The Domain of Physical 
Science,” by Prof. Eddington, “ Mechanistic Biology 
and the Religious Consciousness,” by Mr. Needham, 
and with the latter may be linked up the acute criticism 
of Naturalism to be found in the concluding paper. 

- Prof. Eddington discusses in a lively and vivid way 
the scope and significance of theoretical physics, 
especially as affected by the doctrine of relativity, and 
comes to the conclusion 
“ that the external world of physics is in the first place 
approached by way of consciousness, that it derives 
actuality and value from consciousness, and that it 
relates only to certain of the common basis of 
material and spiritual The dance of electrons 
in the brain is only a pa aspect of the mental states 
and resolutions occurring, and there is no reason why it 
should claim to reveal the whole inner constitution by 
which one mental state leads to another ” (p. 214). ` 


We do not know quite what to make of the position 
taken up by Mr. Needham with respect to biological 
method. In the first part of his article his enthusiasm 
for biochemistry rather carries him away. He contends 
that in these days zoology must give place to, or rather 
bas already become, comparative biochemistry and 
physiology biophysics. 

“The causes for the change lie deep, but the effect 
has been a profound infiltration of physico-chemical 
ideas and terminology into the whole biological field, 
and this implies a corresponding peace 
of the mechanistic theory of life. 
comparative morphology to comparative biochemistry 
is indeed one of the most important factors in the 
scientific history of the last few decades. It will never 

in be equalled in importance until comparative 
biochemistry passes over into electronic biophysics ” 
(p. 224). 

Mr. Needham assures us that the mectianistic method 
has triumphed finally over vitalism and neo-vitalism, 
confounding under this term such diverse views as 
those of Driesch and Haldane. His attack on vitalism 
has much weight when directed against theories that 
rely on ‘ vital forces’ or entelechies, and it must be 
conceded also that no vitalistic theory as yet has been 
developed into a coherent body of biological doctrine 
anything like so imposing as the mechanistic scheme; 
but has the problem not moved a little further nowa- 
days than the mere opposition of materialism to 
vitalism? No one denies the great value of bio- 
chemical research, or the validity of its findings of 
fact, but some of us feel constrained to eR D 
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whether physics and chemistry alone are sufficient to 
give us a real biology. Can biology get on satisfactorily 
ag a mere annexe of the physical sciences, or dôes it not 
require concepts and methods of interpretation which 
shall be peculiarly its own? Biology in this sense 
could coexist comfortably with biochemistry—the 
two points of view would be complementary, not 
antagonistic. 

Later on in his paper Mr. Needham seems almost to 
admit this. He recognises that “ although mechanism 
in biology is perfectly justified and indeed essential, it 
cannot be applied to psychology,” and he outlines a 
form of animism according to which 
“it is the physical functions of life that physics and 
chemistry are competent to explain, for such questions 
as the distribution of animals and the general theory of 
evolution, which obviously involve the consideration of 
conscious striving, do not come under their entire 
dominion. MacBride in a recent essay has spoken of 
evolution as a vital phenomenon, but, from his actual 
words, this means no more than that evolution is in 
part a mental or psychological phenomenon, and in this 
respect we may fully agree with him” (p. 254) | 
Just how far down in the scale Mr. Needham is prepared 
to admit the existence and efficacy of ‘mind’ is not 
very clear, nor whether with McDougall he regards blind 
purposive striving as an indication of ‘mind’ or 
restricts the term to the conscious manifestations of 
purpose. 

One has the impression that Mr. Needham, having 
broken with Descartes, has gone some little way 
towards modifying his fervent belief in mechanism, 
and may yet go further. 

There should be read in connexion with Mr. Need- 
ham’s paper the able presentation in Dean Inge’s 
article of the anti-mechanistic point of view. He is of 
opinion that the attempt to explain life and evolution 
on mechanistic principles has failed and that nothing 
remains but to explain Nature spiritually. . He sees 
signs of this change of attitude in the interest which is 
being shown in panpsychism, and directs attention to 
the remarkable philosaphy of Fechner, which is known 
to English readers mainly through a sketch of it 
contained in William James’s book, “A Pluralistic 





“Universe.” 


Of the three remaining articles in the eels: two, 
by Dr. Oman and Prof. Webb, deal respectively with 
“ The Sphere of Religion ” and “ Science, Christianity 
dnd Modern Civilisation” from the point of view of 
the Christian theology; the other, by Dr. W. Brown, 
treats in an extraordinarily sympathetic spirit the 
psychology of religious experience. He finds. that 
there is a distinctively religious experience, a dis- 
tinctive attitude to, or feeling of dependence upon, 
the Universe, which can be but partially analysed by 
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psychology, and the content of which cannot be com- 
pletely exhausted by such analysis. 

To sufh up our impressions of this notable book—it 
seems to us clear that science and religion have each 
their own sphere and function in human life.” Science 
is primarily an intellectual reconstruction of experience ; 
religion is a man’s whole relation, mental, moral, and 
spiritual; to the totality of existence. Religion is not 
primarily an intellectual effort, an imperfect philosophy, 
but an attitude of the spirit as a whole. If, on one 
band, the man of science recognises the philosophical 
limitations of his methods, and on the otber hand, the 
man of religion honestly faces and accepts the proved 
results of scientific research, there seems no reason why 
they should be in conflict. Danger comes on either 
side from dogmatism and respect for authority. 

E.S. R 








The Phylogeny of Flowering Plants. 


The Families of Flowering Plants. 1. Dicotyledons. 
Arranged according to a new System based on their 
Probable Phylogeny. By J. Hutchinson. Pp. xiv+ 
328. (London: Macmillan and Co., Ltd., 1926.) 
aos. net. - 

T is an interesting coincidence that two books deal- 
ing systematically with the Dicotyledons should 
appear about the same time. The much- delayed 
second volume of Dr. Rendle’s “ The Classification of 

Flowering Plants” was issued at the close of 1925, and 

Mr. Hutchinson’s work, herein reviewed, at the opening 

of the present year. The manner of their appearance 

suggests a prediction to the effect that one marks 

the close of a chapter and the other the opening of a 

new one in British systematic-botany. The classifica- 

tion of Engler upon which Rendle’s useful and informa- 
tive text-book is based has, we venture to say, run its 
course, and botanists generally, at any rate the younger 
school, wil welcome this refreshing and originally con- 
ceived handbook of Mr. Hutchmson’s, with its new 
classification professedly framed on phylogenetic lines 
and actually at any rate on sound and stimulating ones. 

At present Mr. Hutchinson is publishing in the Kew 
Bulletin a series of papers on the phylogenetic classifica- 


tion of flowering plants, the end in view being, we ' 


believe, the production of a magnum opus in the shape 
df a new “genera Plantarum.” The present volume is 
a foretaste—a parvum opus—dealing only with tHe 
families. It is a means of addressing a larger botanical 
public than he could hope to reach through the pages of 
the Kew Bulletin. ; 

Since an article appeared in NATURE only a year ago 
(vol. 115, pp. 340 and 385) on „this subject, readers 
especially interested are referred to this, as space will 
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not permit of the same ground being re-traversed. 
Hutchinson’s principles of classification and his new 
arrangement of the Archichlamydes (Polypetale and 
Apetale combined) were there explained and comments 
made. In this book for the first time his scheme for the 
Metachlamydes (Sympetale}—the higher Dicotyledons 
with corolla in one piecé—is outlined, and in his ingeni- 
ous phylogenetic diagram facing p. 8, he shows how 
he proposes to derive them from the lower free-petalled 
orders. He is here still fertile in new ideas, continuing 
to employ what might be called his leitmotiv, namely, 
the derivation of the Dicotyledons in two branches, one 
from the Magnoliales with the tree-habit dominant and 
the other from the Ranales with the herbaceous habit 
prevailing. The former is considered to have given 
rise to the Ebenales (possibly straight from the Anon- 


| acese), the. Ericales, Apocynales, and Rubiales; the 


latter to the primroses, gentians, scrophs, labiates, etc. 
The Composite are regarded as of mixed origin and are 
no longer given pride of place among dicotyledonous 
plants. This is now awarded to the Labiate. 

The book begins with a short, well-balanced foreword 
by the Director of the Royal Botanic Gardens, Kew. 
The author’s preface follows. Here stress is laid on the 
distinction to be drawn between a phylogenetic classi- 
fication and a key. One should emphasise rather the 
resemblances and the other the differences between plants. 
One aims at a truly natural system by striving to dis- 
cover relationships. The other is purely artificial and 
constructed solely for the easy identification of plants. - 
Taxonomists in the past, by trying to compromise, have 
failed on one hand to stimulate inquiry, and on the 
other to give the most readily worked keys. Hutchin- 
gon sets out to keep these two ends in view quite 
distinct. : 

_ The introduction is largely a reprint of his general 
remarks on classification which appeared in the Kew 
Bulletin about three years ago. A useful table is added 
contrasting his new system with those of Bentham & 
Hooker and Engler & Prantl. Then follows the 
phylogenetic ‘system itself. After this comes the 
artificial key to the families of the Dicotyledons, 264 in 
all. This is an ambitious effort, and if workable, as 
apparently it is, should prove of considerable practical 
value, especially to botanists and foresters stationed in 
the tropics. 

The descriptions of the families which naturally 
occupy the greater part of the book are concise and 
-clear. The numerous illustrations, one, in fact, to each 
family, form a noteworthy and attractive feature. 
These are from the pen of Mr. Trevithick and the 
author. Some are original and few are hackneyed. 
In each figure a flowering shoot of the plant selected to 
illustrate the family is shown along with enlarged 
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details. No scale, however, is given. One cannot 
refrain at this point from mentioning the frontispiece. 
This is from the author’s own designing and charmingly 
represents in floral form the ideas of affinity expressed 
in this work. It surrounds the appropriate dedication, 
namely, to the memory of George Bentham and Joseph 
Dalton Hooker. A strong point is made of geo- 
graphical distribution, and several maps are given 
showing family or generic distributions of a restricted 
or otherwise interesting character. An appeal is made 
to the economic botanist and horticulturist by 
enumerating, at the end of each family, plants useful to 
man. Some reference to the mode of pollination might 
have increased the value of these descriptions. The 
book ends with a glossary and index. 

Manuals of this kind published in England usually 
lay stress on the families which are especially exempli- 
fied in the British flora. This, though quite under- 
standable, is apt to give the student a restricted and 
wrongly balanced conception of the flowering plants of 
the world asa whole. Hutchinson avoids this by treat- 
ing all families alike. Hence the book is suitable for 
any part of the world. A companion volume dealing 
with the Monocotyledons is promised. Eventually we 
hope that both Dicotyledons and Monocotyledons may 
be included within the pages of a single book and issued 
at a cost not exceeding that of the present volume. 

This work might have benefited from more detailed 
inspection when in proof. The mistakes and omissions 
are chiefly noticeable in the explanations to the illustra- 
tions. These are, however, not likely to be misleading. 

In conclusion, we should like to congratulate the 
author in particular and Kew in general on this forward 
_ move in taxonomy and the study of the flower. The 
views expressed as to the inter-relationships of the 
Dicotyledons should arouse research in this department 
of botany.' Several lines of inquiry will, one imagines, 
- suggest themselves to interested and critical readers. 
J. Parkin. 





Principles and Practice of Electro- 
chemistry. 7 

(1) Principles and Applications of Electrochemistry. In 
2 vols. Vol. 1: Principles. By Prof. H. Jermain 
Creighton. Pp. ix+446. (New York: J. Wiley 
and Sons, Inc. ; London: Chapman and Hall, Ltd., 
1924.) 20s. net. 

(2) Theoretical and Applied Electrochemistry. By Prof. 
Maurice de Kay Thompson. Revised edition. Pp. 
xix+ 55r. (New York: The Macmillan Co., 1925.) 

. 205. net. gob 

(1) ROF. CREIGHTON’S book on electrochem- 

istry deals exclusively with “ Principles,” but 


of Electrochemistry” by Prof. Colin G. Fink. The 
theoretical volume is a well-balanced treatise, which 
covers in a satisfactory manner the principal fhethods 
of measuring conductivities, ionic mobilities, and 
electromotive forces, as well as the deductions that 
can be drawn from these measurements. It is, how- 
ever, not a very easy matter to write a text-book on 
theoretical electrochemistry at a time when physicists 
have declared that, even in the solid state, there is no 
such thing as a molecule of common salt, but only an 
aggregate of ions, and when physical chemists; are 
beginning to explore the possibility of applying the same 
drastic conclusion to salt solutions. What, for example, 
is to be done ın these circumstances with the old hypo- 
thesis of Arrhenius, which has formed the basis of all 
such treatises during the past thirty years, but must 
now apparently be regarded as obsolete ? 

As @ provisional solution of the problem, the author 
has adopted the worldly-wise policy of writing his 
book in terms of the old hypothesis, instead of re- 
writing it in terms of modern physical conceptions ; 
and he justifies his retention of this hypothesis by 
quoting with approval a statement of Kendall that “ no 
case has yét been made out for its abandonment.” 
Nevertheless, it is clear from the reservations that he 
makes, and from the explanations that he gives, that 
the foundations have already crumbled and‘ must 
speedily be replaced, even if this involves only an 
underpinning and not a rebuilding of the old super- 
structure. m 

One fascinating application of the newer point of 
view is made in connexion with amphoteric electrolytes. 
According to the traditional method of formulation, 
the un-iomsed portion of an amino-acid was regarded 
as made up of electrically neutral molecules of the type 
NH,.CHX.COOH. In the newer system it 1s natural 
to regard it as having a similar-structure to ammonium 


+ a) 
chloride, NH,Cl, and therefore to write it in the form 


fa Bipolar molecdlecor miann NEL. CHR COD: 
The effects of this simple change have been worked out 
by Bjerrum, who has thus deduced an entirely new 
set of dissociation constants for these compounds. In 
particular, he finds that the acid dissociation constants 
of the amino-acids are larger than those of the carboxylic 
acids from which they are derived, instead of being 
very much smaller ; 
constants are also found to be much larger than was 
formerly supposed. Thus, in the case of asparagine, 
the acid dissociation constant is of the order ‘of 1072 
instead of 107’, and the basic dissociation constant is 
of the order of 1075 instead of 10-4, The theoretical 
deductions from these altered numbers need not be 


is to be followed by a second volume on “ Applications | discussed ; but it is at least clear that grave risks are 


£ 
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involved in drawing deductions from data that have 
not been examined im the light okt the modern physical 
theory ôf atomic structure. : 

In accordance with a practice which is becoming 
increasingly common, a series of problems has been 
added to each of the principal chapters. Experience 
shows that problems such as these are of great value in 
fixing the subject matter of the text in the mind of the 
reader, if he is willing to make use of them, and their 
inclusion in the present volume 1s therefore to be 
welcomed. 

(2) Prof. Thompsons “Theoretical and Applied 
Electrochemistry,” based originally upon a course of 
lectures on applied electrochemistry at the Massa- 
chusetts Institute of Technology, appeared first. in 
xgxrr. The principal change in the second edition 
arises from a decision to include in the volume a 
treatise on theoretical electrochemistry as well, in 
response to suggestions made by readers of the first 
edition. The sections on “Applied Electrochemistry 
of Aqueous Solutions” and on “ Electric Furnaces and 
their Products ” have, however, also been revised and 
largely rewritten. The author has received assistance 
from a large number of those engaged in the electro- 
chemical industry of the United States, and there can 
be little doubt that his book gives a satisfactory 
account of the present position of the industry so far 
as this is available for publication. 





The Spirit of Modern China. 

From Peking to Lhasa: the Narrative of Journeys in 
the Chinese Empire made by the late Brig.-General 
George Pereira. Compiled by Sir Francis Young- 
husband from Notes and Diaries supplied by Major- 
General Sir Cecil Pereira. Pp. x+293+33 plates. 
(London : Constable and Co., Ltd., 1925.) 18s. net. 


ENERAL PEREIRA’S notes, from which this 
volume has been compiled by Sw Francis 
Younghusband, cover three journeys. Of these, the 
first from Peking to Lhasa and India is the longest and 
the one of which the account is the most detailed. It 
is also the most interesting, for the author was the first 
European to succeed in reaching Lhasa from China since 
1848, when Péres Huc and Gabet reached the Holy City 
from this direction. This journey was in itself a re- 
markable feat for a man nearly sixty years of age and 
physically weak ; but almost immediately he started on 
his second journey from Burma to Shanghai, and then, 
in attempting to traverse China from south to north, he 
died in 1923 while.on his way from Yunnan to Kansu. 
Pereira was particularly well qualified for the task 
he had set himself. He had resided long in China and 


private individual or as an official. His notes of his 
journey are therefore valuable not merely as a geo- 
graphical record ; they also embody the acute observa- 
tions on conditions in China in the years 1921-23 of one 
who was intimately acquamted with the people. In 
addition, three chapters written by Pereira himself, one . 
in 1921 and two in 1923, summarise his views of the 
situation. He held that the evils of the imperial 
system had been multiplied under the Republican 
Government, while the checks on undue extortion and 
the influence of the students had been removed. The, 
great dangers, as he saw them, were the facility with 
which popular opinion might be diverted into dangerous 
channels, as had happened in the Boxer movement ; 
the student movement with its superficial acquirement 
of Western ideas; and generally, the lack of discipline 
in education, due to the weakness in the position of 
the foreign teacher, and the increase in the numbers 
of the soldiery, who at the least inducement were liable 
to become brigands. These factors were, of course, 
additional to and dependent on the lack of a strong 
central government. The proposal to abolish extra- 
territoriality he considered to be due to a misunder- 
standing of the position outside of the treaty ports, _ 
where Europeans lived in conditions which were 
practically Western. 

- Subsequent events have largely justified - Pereira’s 
views, even if to some little extent these are coloured 
by his training and mentality. The emphasis he lays 
on the importance of the student class as the future 
governors of the country, and his acute analysis of 
its weaknesses, lend support to the views of those who 
press the need for the inculcation of a new public 
spirit in Chinese affairs, and hope that it may be 
attained through co-operation between Britain and 


‘China in extending the facilities for university and 


secondary school education by means of the Boxer 
indemnity. 





The Kiwai. 


Among Papuan Headhunters : an Account of the Manners 
and Customs of the Old Fly Rever Headhuniers ; with 
a Description of the Secrets of the Initiation Ceremonies 
divulged by Those who have passed through All the 
Different Orders of the Craft, by one who has spent many 
Years ın their Midst. By E. Baxter Riley. Pp. 
316+ 16 plates. (London: r Service and Co., 
Ltd., 1945.) 21s. net. 


N this book we have the observations upon the natives 


of the region of the Fly estuary by a missionary 
who has been in the district for twenty-five years, and as 
he has taken a lively and sympathetic interest in the 


had visited every one of its provinces, either as a | people under his care, we may accept his account with 
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confidence. Mr. Baxter Riley nowhere refers to 
missionary work as such; his aim evidently has been 
to give his readers a knowledge of native life and 
customs without obtruding the personal element. 

The old order is rapidly changing, but the former con- 
ditions are not so far distant that they have become 
seriously obliterated. The author admits that he has 
omitted certain details which might be considered to be 
out-of-place in a book designed for the general public, and 
it is obvious that in a book of this kind a selection must 
bemade. Nevertheless, ethnologists will find a great deal 
of information which has not previously been published. 
As a matter of fact, a good deal has been written in 
English in scattered publications about these people, 
but mainly from an external point of view, though Dr. 
G. Landtman has published intensive papers on such 
subjects as: Wanderings of the dead in the folk-lore 
of the Kiwai-speaking Papuans (Festskrift, E. Wester- 
marck, 1912), the poetry of the Kiwai Papuans 
(Folk-Lore, 1913), Papuan magic in the building of 
houses (Ada Acad. Aboensis Humaniora, 1920), and 
especially his great work “ The Folk-tales of the Kiwai 
Papuans ” (Acta Soc. Sci. Fenmicae, 47, 1917) ; but most 
of these are not readily accessible to the non-specialist 
reader. This book, therefore, fills a gap in our know- 
ledge of the region, and the accounts of the various 
ceremonies are of considerable value. 

A more detailed account of their ethical ideas, how- 
ever, would have been welcome, for, after all, the 
ideas and ideals of a people are the most important 
phenomena, and it is these which are usually so lacking 
in ethnographical descriptions; but perhapsa missionary 
is not always in the best position to obtain these, as 
they are, as a rule, what he has come to replace, and the 
natives know this. The three-line paragraph on “ The 
State after Death ” is clearly inadequate ; fortunately 
Dr. Landtman has given us full information on this 
matter. The book concludes with an interesting 
chapter on the “ Psychology of Native Dancing.” 
The book is well illustrated by photographs and native 


drawings, and there are two maps. 
A. C. Happon. 


The Preservation of Food. 

Department of Scientsfic and Industrial Research. Re- 
of the Food Investigation Board for the 
Year r924. Pp. vit80+6 plates. (London: H.M. 

Stationery Office, 1925.) 3s. 6d. net. 
HE work of the Food Investigation Board ranges 
from laboratory experiments on the chemistry 
of foods or allied materials and on the physics of 
methods of preservation, to large scale investigations 
on the storage of various foods under commercial 
conditions, and on the engineering problems connected 
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with this subject. The first section is devoted to the 
theory of freezing: it has been found that discs of 
gelatin frozen slowly show an outer shell of ic and an 
inner core of concentrated protein, while with very 
rapid freezing there is no external shell of ice, but the 
ice phase is distributed throughout the gel in the form 
of small discrete spheres of about 34 in diameter. Inter- - 
mediate rates of freezing give intermediate results. 
The displacement of water involves not only a: per- 
manent alteration of microscopic structure but also" a 
permanent molecular change; but the actual separa- 


. tion of water on thawing, as in the ‘ dripping’ of frozen 


beef when thawed, seems to occur only with a slow rate 
of cooling when ice separates on the surface of the 
colloidal material. 

Further investigations have been carried out on the 
freezing of eggs and on the chemistry of muscle. The 
curious change in the yolk on freezing below —6°C. 
for a sufficient length of time, whereby it passes into a 
stiff pasty condition on thawing, appears to be due to 
an irreversible precipitation of the lecitho - vitellin. 
It was found also that eggs retain their fertility longest 
at 8°-10°C., and die at —7°C. Further work has 
been carried out on the production of lactic and 
succinic acids in muscle, and a new investigation 
commenced on the oxidation-reduction pee of the 
cell interior. 

About half the report is taken up with the section on 
the preservation of fruit and vegetables, most of the 
work having been carried out on apples. The chemical 
changes occurring on storage and the conditions favour- 
ing or hindering the growth of fungi and the deteriora- 
tion of the fruit on keeping have been investigated in 
great detail. The respiratory activity falls off part 
passu with the acid concentration during the growth of 
the apple, whether on or off the tree, until senescence 
sets in, when an abrupt rise occurs. Alterations of 
respiratory metabolism occurring with ‘ internal break- 
down’ lead to the production of acetaldehyde and 
alcohol ; this change is accelerated by a certain amount 
of carbon dioxide in the external atmosphere and is 
retarded by a smaller concentration in the presence of 
oxygen; an atmosphere of pure carbon dioxide is 
almost as favourable as air with a carbon dioxide content 
below the critical value. The optimum conditions of 
storage are difficult of attainment, since the following 
factors all affect the results: species of apple, nature of 
soil on which it is grown, season, temperature and 
atmosphere of storage chamber. Other work has been 
carried out on the chemistry of oils and fats and of 
carbohydrates, including the chemistry of glycogen. 
The final section is devoted to some engineering 
problems in refrigeration, and closes an extremely 


interesting report. 


482, 





Letters to the Editor. 


[Tke Exsttor „does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of NATURE. No notice 1s 
taken of anonymous communications. | 


Rock-lead, Ore-lead, and the Age of the Earth. 


In 1921 Prof. H. N. Russell attempted to fix an 
upper limit to the age ofthe earth on the basis of 
an assumption that all the lead in igneous rocks was 
of radioactive oe (Proc. Roy. Soc., A, vol. 99, 

. 84). He took the alee of lead as 22 x 107° 
ter. per gm.) and obtained in consequence a very 
high maximum age. This proportion appears to be 

based largely on yses of rocks from the cart 
> bourhood of galena veins, and is therefore probably 
not a fair average for igneous rocks as a whole. An 
estimate more applicable to the problem is provided 
by an analysis for lead of 329 igneous rocks, made in 


. I9I4 F. W. Clarke and G. Steiger (Journ. Wash. 
Acad. Sct., VOL 4, P 3). They found a proportion 
of only 75x 107°. © present proportions of 


uranium and thorium in av igneous rocks are 
respectively 6 x ro~* and 15 x 107", the lead-generati 
equivalent in terms of uranium alone (U+0-37 Th 
being 11-5 x 107, ~ 

Tf all rock-lead has been derived from the radio- 
active elements, then the equivalent amount of 
uranium must have been 8-6 x ro-*, giving an onginal 
total of equivalent uranium of 20-1 x10. The time 
required for this original amount to disintegrate mto 
75x 10*p of lead and the corresponding quantity 
of helium, leaving the existing amounts uranium 
and thorium, is approximately 3200 million years. 

On the above es, or on the data for any indi- 
vidual type of granitic, basaltic, or peridotitic, 
the atomic weight of rock-lead should be a little less 

` than 207. The lead of commerce, which is ore-lead 
derived almost entirely from the common van 
mineral galena, is 207-2; and no significant deviation 
from this standard has been detected. What- 
ever the age or locality of galena may be, the atomic 
weight of its lead appears to be in all cases sub- 
stantially higher than 207 It is therefore certain that 
ordinary lead cannot have been wholly derived from 
the radioactive elements during their terrestrial 
history, and this conclusion leads to two remarkable 
deductions. F i 

Since an unknown amount of the lead ın igneous 
rocks may be ordinary lead, it is clear that the earth 
—as a radioactive container—cannot have existed for 
so long as 3200 million years. This is in accordance 
with the evidence of radioactive minerals. Urani- 
nites and other minerals from the Middle Pre-Cambrian 
rocks of Norway, Sweden, Ontario, Texas, Colorado, 
India, and Mozambique all give ages between 1000 
and rroo million years. The greatest age yet deter- 
mined is that of a pitchblende from the Black Hulls 
of South Dakota. am ındebted to Prof. A. C. Lane 
for an analysis of this mineral recently made by Mr. 
C U. Davis, of the United States Bureau of Mines. 
It indicates an of 1525 million years, and the 
atomic weight of the lead ted from it has been 
determined by Mr. L. P. Hall as 206-07. The fre- 
quently *quoted figure for the age of the earth, 1600 
million , thus appears to be of the right order, 
provided that the method, as I believe it to be, is 


sound ın principle 


Accep this provisional estimate, it follows that 
roughly the lead of igneous rocks is of radio- 
active origin. It also follows that the ore-lead of 
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aries veins cannot be a ages of the lead 
o eous rocks, as is usu posed. At least 
sha: greater part ofthe lean ober de its must have 
been already-in existence when uranium and thorium 
began to generate lead in the crustal rocks. Con- 
sequently, unless one assumes that ordinary lead can 
have been formed within the earth by some other 
unknown process, it seems safe to conciude that ore- 
lead must have originated ether in the ancestral sun 
or during the events that attended the birth of the 
solar In the former case it may have been 
of radioactive origin, but if so it m have been 
generated during a period over which the average 
rato of uranium to thorium was 6. 16-2, in order 
that the resulting mixture of isotopes should have an 
atomic weight of 207-2. The terrestrial ratio 1s not less 
than 6:15, and if this is a guide to the solar ratio, 
the latter must in former ages have been ter than 
6:15 instead of leas, because the -period of 
uranium is much shorter than that of thonum On 
the other hand, if ore-lead is not of radioactive origin, 
as the argument suggests, then uranium and thonum 
must either have onginated or have become radio- 
active at about the time of the birth of the solar 


From the point of view of ore-genesis, the dis- 
tinction drawn betwéen ore-lead and rock-lead is of 
fundamental importance. It implies that the ore- 
bodies in which galena occurs are not derivatives 
from the igneous rocks visibly associated with 
them in time and place. J. E Spurr has already 
concluded from the distribution of ores that the 
ý as” of the latter are not residual fluids 

ed from igneous rocks during their crystallisa- 
tion, but that they are magmas of a special type 
developed in a zone that 1s locally a nch, storehouse 
of certain metals. . 

It is clear that if the atomic weight of rock-lead 
could be determined, the result, whatever it may be, 
would throw a ge in hk a on many beffiing 
roblems. To te cient lead for the purpose 
Pena representative collection of the world’s igneous 
rocks would be a herculean task, but the ue of 
the result would justify the labour, and I have 
penned this letter partly ın the hope that some great 
Tesearch agsociation, such as those of the United 
States, may be persuaded to undertake ıt. 

ARTHUR HOLMES. 

The University, Durham, 

10. 


Miller’s Ether Drift Experiment and Stellar 
Motions. 


In connexion with Dr. Miller’s recent announce- 
ment (Sctencs, 63, 105, 1926) of his results in messur- 
ing the ‘ ether drift,’ the writer wishes to direct atten- 
tion to a few points which may be worthy of interest. 

If we su Denes esa a ea 
wo to interpret them asa i of the ether, 
it is difficult to avoid conflict with known, facts about 
first order (o/c) effects. The constant of aberration 
and the Michelson-Gale experiment for determining 
the earth’s rotation by sae means give, within the 
errors of measurement, the full effect expected from 
prs A whereas Miller’s ent seems to give a 
greatly reduced effect of an ether dnft. But if we 
interpret his results in terms of what they really are, 
second order effects (v%c’), most of the difficulties 


e displacements measured by Miller correspond to 
a change in the length of his mterferometer of the 
order 107, and his final errors are about 5 per cent. of 
this quantity. There are probably several explana- 
tions for this change in length of his interferometer or 
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in the velocity of light, but if a contraction in the 
Lorentz-Fitzgerald sense (that ıs, one due to ‘ abso- 
lute’ motion in a stationary medium) exsts, it is 

by experiments of this type that we have as yet 
oe able to determine whether the supposed Ses 
in the velocity of light in different directions is exachy 
compensated by the contraction within quantities of 
this order of magnitude. If this compensation is not 
exact, the expression for the Lorentz-Fitzgerald con- 
traction, and the fundamental formule in the special 
th of relativity, require a small but important 
m cation of such a form that the ‘ absolute’ 
motion enters explicitly into the final expressions. A 
Ses modification must also be introduced 
into the time transformations of the general 
theory, but as these modifications are of the order of 
only 5 per cent., or more probably 3 per cent., no conflict 
need arise with the observed facts as regards the tests 
of the eral theory of relativity. But in this case 
we are bigal to admit the emstence of a fundamental 
reference frame which plays an active rôle in determin- 
ing piyaa enomena. 

o ‘absolute’ motion does not completely 
vanish in the case of contraction of matter, it is likely 
that the expreesion for the change of mass of an 
electron uires a corresponding modification, so 
that the absolute motion enters explicitly. Our 
ordinary conception of electro-magnetic mass is con- 
nected with the way in which the ‘ field ’ reacts on the 
motion of a rged body, and if the ma% of an 
electron is a function of its absolute motion, we may 
expect a resultant momentum ing the absolute 
motion of an atom, but noticeable only when the 
electron connected with the atom has a velocity 


approaching the velocity of lght. Inside the atoms 
heavier elements, and even more in radioactive 
pie electronic velocities occur which approach 
e velocity of light. As this reaction umably is 
exceedingly , 1t is difficult to detect. The most 
promising obi to study are the stars, for which the 
impulses have op to accumulate for a very 
long time without being modified by collisions. For 
a system of stars like our local star for which 
we can assume a community of origin, that is, small 
initial relative velocities, we may thus expect an 
asymmetry in the distribution of stellar motions. 
The motions of the stars in our local system actually 
show such an asymmetrical distribution and of just 
such a type as ls to be expected from a velocity restric- 
tion in a fundamental reference frame in which- the 
globular star clusters and the spiral nebule are 
statistically at rest (Astrophysical Journal, 61, 363, 
1925). The sun’s velocity relative to this ‘ world: 
frame’ is about 300 km/sec. in the direction a= 307°, 
è= +56°. Miller claims that his observations indicate 
a translation of the sun of at least 200 km./sec. in the 
direction a=255°, 8= + 65°, which poin is about 23° 
from the apex as derived from the asymmetrical 
distubution and from the globular clusters.. As the 
earth's orbital motion is too small to be detected, 
there is no way, however, .of deciding between two 
opposite directions. : 
ven apart from a possible positive effect in the 
Michelson-Morley experiment, there is another reason 
for suspecting the existence of a fundamental station- 
ary reference frame. The velocities of the stars are in 
general less than 500 km /sec, and this 18 ordinarily 
explained as a result of the fact that the stars have 
formerly been more intimately connected than they 
are now, and that objects of excessive velocities have 
escaped. But astronomers during the last decade 
have gone far outside our local star-system, and still we 
find velocities ın general less than 1500 km./sec. The 
assumption of a selective effect or of an exchange of 
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momenta between all cosmical systems may be un- 
necessary ; edge aaa rt AeA ase have 
an independent origin and still have comparatively 

initial velocities, if they are ‘ born’ but of a 
fundamental medium, the metrical properties of which 
are the same everywhere. Such a medium and a 
velocity-restriction would also account for the rigidity 
of the inertial frame and its coincidence, so far as 
rotation is concerned, with the stellar frame even 
for the most distant objects observable. The! uni- 
formity in Nature is then due to the uniformity of 
this medium. 

There are, however, several difficulties with regard 
to the possible in tations of Miller’s ermment. 
Among these difficuities is the predominant westerly 
defleaion of the ‘ ether-drift.’ Unless unknown dıs- 
turbing effects are present, the algebraic sum df the 
east-west components of the drift during a sidereal 
day must be zero. Among disturbing effects, besides 
those due to temperature changes, the effect of a 
magneto-striction ought to be carefully investigated. 

GUSTAF STROMBERG. 

Mount Wilson Observatory, 


January 22. 





Nitrogen in the Sun and Stars. | 

In a letter in NATURE of February 20, p. 268, under 
the title “Nitrogen in the Sun,” . Saha, in his 
discussion, refers to the occurrence of nitrogen lines 
in stellar . He says: “The only nitrogen 
line which can be identified without ambiguity in the 
stellar sequence 13 43995. This, however, does not 
occur in the sun; ıt occurs, according to [Miss] Payne, 
first in the Ao class, and Fowler assigns it to N+.” 
The correction of inaccuracies in these statements 
may prove of assistance to Prof. Saha in his valuable 
theoretical deductions appertaining to apee 

In ī910 the present writer gave (‘‘ Researches on 
the Chemical of various lines in Solar and 
Stellar Spectra.” Publication of the Solar Physics 
Committee) a list of twenty-nine lines of nitrogen which 
had been traced in of various subdivisions of 
the B class. Five of these were, ın the stellar spectra, 
propabiy blended with lines of other elements, but the 
remainder were quite free from ambiguity, though a few 
were weak lines which could not be traced through so 
long a range in the stellar sequence as the stronger 
nitrogen lines. Such well-known lines as \3995°3, 
4447°2, 4630-7 and its four companions on the more 
tefrangible side, are all quite free from blending, the 
first and third cage aa through almost the whole 
of the B group (B8 to Bo) and in : Orionis of the 
Oe type, while the remainder were detected only in 
the shorter range B2 to Bo. In addition to occurrin 
in the ordinary stellar sequence, they were observ 
as absorption lines at certain stages of the spectra 
of Nova Geminorum by Mr. Stratton, and of Nova 
Aquilæ by the writer, but ın each of these ee 
they were enormously displaced to the violet of 
their normal positions. the nitrogen lnes just 
mentioned belong to the singly donised group desig- 
nated by Fowler as N+. 

Of the doubly-ionised lines of Fowler’s N*+ clasg, 
there 1s no ambiguity in stellar spectra with such 
lines as A4097°5, 4379°3, 4634°3, and 4640:8. Of 
these 4097-5 occurs asa weak line at B2 (y Orionis), is 
much stronger at Bo (e Orionis), and a por 
attains its manmum intensity ın a star type 
29 Canis Majoris), where it is almost as strong as 

This is, preven DrOunD ly a ‘freak’ intensity in 
a star placed, from other considerations, in the Oe 
class. other stars of the same named type the 
line 18 much lees intense. Line 4379'3 18 never very 
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strong in stellar spectra, but has been recorded in ‘i : 
B2 and Bo in Kensington publications, and by The “ Gas Laws” in Surface Solutions. 

H. H. Plaskett in O9 and O7 of his suggested classifica- Pip ANDRÉ MARCELIN, in a recent pa a (danois de 
tion of D- stars. It 18 ee a weaker in 10 , vol. 4, P- 459. 1925) referred to in NATURE 
Lacerte (O9) than in 9 Sagitte (O7), oD e pei ruary 13, p. 247, states that the relation 


to say where it attains its maximum pelea Sete 
4634°3 and 4640-8 have a different range from the 
other N++ lines discussed here. They have not been 
traced in any sub-division of the B grou AnH 
records them as absorption lines ın Og, and ad cna 
lines in O8 and O7. ` 

All these N+ lines occur as emission lines at certain 


stages of the of Nova Aquilæ, and probably 
also 1n other All except 4379°3 have also been 
recorded in verioti nebular spectra Wright. It 


would seem that the N+ might be further 
subdivided in the light of their rather different 
behaviour ın beyond gsc 

With regar Saha’s assertion that, according 
to Miss Pay: o, the N line 3995 occurs ‘first’ in the 
Ao class, bo i rather ane aig her, 
said is: Phs ppears at Bo or earlier, reaches 
maximum at 5, goad a dast Been at Ao.” She was 


Say e changes in the line-intensity from 
A and later types. This may seem 
a de but in mentioning where a line ‘ first’ or 


‘last’ appears, as Prof. Saha did, it is as well to 
specify which direction along the stellar sequence an 
ee is being taken. 

is not here a question, however, of whether the 
N+ lines (3995, for example) are first or last seen 
at Ao, but whether they occur in that at all. 
The Harvard e-star for Ao is a Canis Majoris, 
and in the H tables of stellar lines 3995 does 
not occur for that spectrum. It was not recorded in 
the Kensington of lines for a Canis Majoris, 
and further search for it in the beet spectra a ble 
here has not revealed it. It occurs as a weak line in 
6 Tauri no (BS) and in 8 Orionis (B8 Pec.), but that is 
the la type in which I have been able to detect 
it. There is no of the Bg type in the Cam- 
bridge or Kensington collections, but one would rather 
this type to show it as a very weak line. 
ve always gssociated these nitrogen ‘lines with 
fier S but never with any sub- 
division of the A class, and no has been 
found here containing the 3995 line which has not 
the helium lines well-developed. This latter character- 
istic is not generally associated with A stars, although 
a few of them (e.g. a Cygni) show one or two of 
helium lines fain 
Peet the light of Tke table given in the “ Harvard 
“Lines in Classes B to BgA” in which 
ino is indicated as ‘not’ occurring in Bs, 
ae | as -stars for which are 
respectively $ ruis, and à Centauri), it 
seems curious that Miss Payne describes it as having 
its maximum at Bs, and as being last seen at Ao. 
It would be interesting to know in which particular 
spectra of B5 and Ao types respectively the 3995 
line fits her statement. Any worker amongst stellar 
spectra knows that those attributed to a cular 
type do not always show exactly identical spectra, 
but it seems almost incredible that two spectra could 
be allocated to the same sub-division of a group, one 
showing a certain line at its maximum for the range 
throughout which it occurs in the stellar sequence, 
and the ther showing no trace of the line at all, 
without either of them being denoted as ‘ 
Of the available here, 3995 is certainly 


strongest in y Orionis, the Harvard type-etar for Ba. 


Solar Physics Observatory, 
Cambridge University, March 7. 
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What she’ 


Tate the mata ressure F and area 4 13,-with 
certain films, of the form of Boyle’s law, FA =AT; 
but he states that k is ouch smaller than the universal 
gas constant, 

Both kinetic and thermodynamic theory predict that 
at extreme dilution of the films, when the molecules 
are 80 far a that their size and mutual cohesion 
become n ible, the product FA should be equal 
to RT, R having the same value of 1:372 x 107" 
(in c.g.8. units per molscule) as in a gas or a ect 
solution. If k is much smaller for surface solutions 
than R, either there must be a great degree of associa- 
tion among the film molecules, or the thermodynamic 
theoty is wrong. M. Marcelin’s would od 
an association factor of about 18 for oleic 
distilled water, and of about 60 for benzyl penzoate: 
He rejects this as improbable, but suggests an 
aap lanation which seems quite impossible ; 

t owing to movements of the film 
mane es perpendicular to the surface, a large propor- 
tion of them are so far out of the plane of the co 
barrier that they do not exert pressure on it. Bu 
if they do not exert pressure on the barrier, they must 
be quite free to pass this barrier; if this is so the 
num of molecules in the film will be unknown, 
and fine experimental method breaks down alto- 


geth 

We find, however, that in the region of preasures 
and areas covered by M. Marcelin’s experiments, the 
relation between e and area is quite different 
from that reporiod by him. Our own recently 
published wor Pox Soc. A, vol. 110, P. 423, 
1926) shows me at low the product FA 
approaches ie theoretical value of 1:372 T (areas 
measured in A.U. per molecule); At higher 
pressures the aes of the F-4 isothermals followed 
very closely the isothermals for carbon dioxide in the 
region of the critical point, and indicated the presence 
in two dimensions of E Mmr i analogous to 
evaporatibn from a liquid film to a gaseous film. 
There was'not, with any one of the compounds, 
un belonged to four erent homologous series, 

evidence of considerable association of the mole- 

es before condensation setin. There was a general 
SeSe lance between the results on the different 
series, which indicated that the results are typical 
of all films. It was le, however, that the two 
films on which M.’ in worked were exceptions 
to what we thought was a general law. 

We have therefore examined the films of oleic acid 
on distilled water, and of 1 benzoate. Benryl 
benzoate gave such an unstable film that the surface 
pressures were evanescent and very small, vanishing 
almost entirely in about 4 minutes. We think the 
low pressures in this case are due simply to the mole- 
cules not remaining in the film. 

With oleic acid, we find the film-to be ‘ expanded ’ 
above about o-2 dynes per cm., when it has an area of 
497 49°7 8 A.U. per molecule. There is a fairly abrupt 

on from this state into one at which 


pressure is constant at about 0-08 dynes cm., the 
vapour pressure’ on. The su ce thus 
behaves very much like other fatty acids described 


in our recent paper. Recalculating the results given 
by M. Marcelin to aq. A-U. per molecule as unit of area, 
there is little correspondence; the angle between the 
vapour pressure region in the F-A curves, and the 
much steeper “ expanded ’ curve is obliterated in M. 
Marcelin’s results. 
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The discrepancy is difficult to explain. We feel 
confident of cae results: as the ae — a a 
particularly pure specimen given us by . Lap- 
worth, ena fhe i ental results correspond 80 
well with those of the other acids in our paper ; 
moreover, our results are in accordance with a reason- 
‘able theory, which has been recently shown 
Schofield and Rideal to include the slightly soluble 


fatty acids of the saturated series. It is y 
difficult to obtain oleic acid absolutely pure; we do 
not claim that our’specimen was perfectly pure, as it 

ut it may 


robably contained a little palmitic acid. 
be that M. Marcelin’s oleic acid contained some im- 
ity whith would obscure the true course of the 
Fed carve jut in thin ion. If this is so, it is a pure 
accident that he found the relation FA =constan 
We would also criticise M. Marcelin’s experimental 
method, for his methods of cleaning the surface and 
handling the films do not seem adequate for quantita- 
tive work, with the very sensitive preesure-recording 
instrument which he describes. In the sensitive 
* ap tus, he describes the float, which bounds one 
Gel ot the lm. aa separdied Troni ie xed. aide 
boundaries by channels: about 1 mm. wide. In our 
experience even much smaller leaks would be fatal to 
, and we close this gap completely, with 
flexible metal ribbon. Leaks and accidental con- 
tamination are serious sources of error in this work, 
and too great care cannot be taken to discover and 
avoid these complications. N. K. Apam. 


G. JEssop. 
The ee Sheffield, 
March 6. 





Origin of the Fresh-water Fishes of New Zealand. 


In the Journal of the Linnean Society, Zoology, 47, 
No. 313, pp. 99-140, 1925, Oliver has outlined what 
is virtually a new theory to account for the distribu- 
tion of South Pacific plants and animals. It is of 
interest to note that the fresh-water fishes of New 
Zealand, not included in the above paper, appear all 
to conform with the suggestions : Py Ther t 
habits and nature are su that thay may ocal have 
crossed small areas of ocean and independent species 
originated in the te land masses ; or (2) marine 
species of a restricted habitat have taken to a life in 
fresh water, changing in form to meet the new con- 
ditions. Almost simultaneously Oliver (p. 109) and 
Skottsberg (Bis. Musewm Bull. 16, p. 22, 1925) 
- have in dently suggested the modification of 
species increase in number of forms after arriving 
at a new region. 

Before the mtroduction of salmon and trout, New 
Zealand rivers swarmed with species of Galaxias, 

ila, and other comparativ: small fishes, of 
which the follo is a complete list: Gsotria sacct- 
fora Regan Geoiria austrahs Gray, A ta auch- 
landis Richardson, nine 4 ausiralis Richardson, 
Anguilla schmidii P 5 iHa waitsi Philippe, 
Chøarmarrichikys forstert Conomorohas hades 
(Cuv. and Val.), Rhombosolea retiaria Hutton, Galaxias 
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In the following table the results are compared : 


-of the 


485 


Guta, Golecvas 
alepidoius (Block and Sdn), : 
un- 
kaa ena (hice KH H Gtinther, and 


i 

Oliver suggests that among fish the Galaxiidæ and 
Geotrids with headquarters in New Zealand owe 
their development and distribution to the New 
Zealand continent, which in former times stretched 
towards Antarctica. While itis by no means a proved 
fact that the headquarters of these families were 10 
New Zealand in the Cretaceous period, t con- 
ditions would appear to indicate that such may: have 
been the case. Much further investigation of the 
Geotrida is required, but ın the meantime ıt seems 
advisable, from facts I have gathered in regard to 
growth -changes in the life-history, to admit only 
two species in New Zealand. These species, ausivalts 
and saccifera, are also known from Australia and 
Chile ; but, as the Geotrida in our rivers are essential 
sea-going forms, they may be discarded, together wi 
the Anguillidæ, as offering evidence either in favour 
of or against former land connexions. 

The Galaxiidw as a ay are worthy of mention 


inna 


in that in New Zealand the development and 
the lowest degeneration of the y have taken place. 
Eleven mem of the family are known in New 
Zealand fresh waters, the young of Galarias attanu- 
aiws ing from the estuaries of rivers in the spring 
months and forming the chief constituent of the 
southern white-bait. Though this- species is found 
both in Australia and South America, it appears to 
be not nearly so prolific in those countries. Thus, 
it is quite vo that, in the Cretaceous period, 
when the New Zealand area was much ter, the 
Galaxiide, which had originated here, then spread 
to adjoining land masses. The degenerate members 
uy are Galaxias burrowsius and Neochanna 

apoda, the tormer having almost lost the use of the 
ventral fin, while in the latter it has 
These fish both hibernate during 
are peculiar to New Zealand. l 

Gobiomorphus, represented by one species common 
in all New d waters, has numerous allies 
among the small Gobiidz in rock pools on the sea- 
coast. It is almost certainly a descendant of a 
coastal goby which has taken to a life in fresh water. 
Turning to Cheirmarnchthys, we note a relative in 
Parapercis colias, the common blue cod ‘of New 
Zealand; so we may conclude that this ies also: 
has arisen independently in the New d area. 
Rhombosolea retiaria, the river flounder, is common in 
estuaries of large rivers, and on one occasion I have 
examined an example taken by a trawler in Hawke 
Bay, New Zealand. There are three common marine 
species of Rhombosolea around our coasts 

Two ies remain to be noted. are 
Prototroctes oxyrkynchus (the New Zealand : grayling) 
and Retropinna inna (the New enana anh, 
each of which is allied to the Salmonide of the 
northern hemisphere, being the only fishes indigenous 
to New Zealand having an adipose dorsal fin. It is 
not necessary to erect a continent to lain either 
of these ies; but, as a‘species of Prototroctes 
and a species of Retropinna are known in Agpstralian 
fresh water and not in the sea, it is important that 
the-representatives of Prototroctes and Retropinna in 
New d rivers enter brackish water, as noted b 
me in the New Zealand Jowrnal of Sctonce'and Teck. 
nology (vol. 6, pp. 115 and 166, 1923) It has never 
been proved that either of these species has entered 
the sea.- Possibly both Prototroctes and Retropinna 


`~ 02 


uite disappeared. 
weatiier and 
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originated in the New Zealand area and spread from 

here to outlying lands. Both species appear to spawn 

in brackish water, and it 18 quite possible that the 

young were formerly capable ot crossing short oceahic 

areas, W. J. Peourpps. 

Dominion Museum, : 
Wellington, New Zealand. 





The Nomenclature of the Banded Constituents 
of Coal. 


In view of the wide acceptance in Great Britain 
-of the terms vitrain, claran, durain, and fusain 
devised by Dr. Stopes to describe the banded con- 
stitaents of British bituminous coal, and the intro- 
-duction of the further terms anthraxylon and attritus 
by Dr. R. Thiessen, it may be of interest to define 
the relation between them. At a recent posium 
-of the Coal Research Club, at which both Dr Stopes 
and Dr. Thiessen were present, ıt appeared to. be 
agreed that the two systems have entirely different 
bases and that each has its validity and use. It was 
the important service of Dr. S Proc. Roy. Soc., 
1919) to replace the vague terms bright and dull coal 
by others capable of exact definition. The -basis of 
her system is a lithological one. There are two kinds 
of bright coal Vitrain is not in itself banded, and 
has a lustre and conchoidal fracture. Clarain 
is inherently banded or striated, and consequently 
scatters t, and has a silky lustre, and does not 
break with a conchoidal fracture, These purely 
lithological characters are sufficient to define the 
terms, without resort to the microscope, a feature 
essential for practical purposes to retain. Dr. Stopes 
correlated them with the microscopic and chemical 
characters, but theee are under er investigation. 

Claram, whether derived from a single plant frag- 
ment or from general debris, always shows marked 
structure in thin sections In vitrain the structure, 
even if not entirely absent, is telatively obscured or 
obliterated, so that it produces no striation or scatter- 
ing of light at the . Dr. Thiessen’s terms, on 
the other hand, have a botanical, not a lithological 
basis. It is the contention, first advanced by te 
and Thiessen in 1913, that the bright lamina of coal 
(which from their description must have been vitra) 
are always derived from of stems and roots. 
This material Thiessen anthraxylon. The term 
suggests ‘ coal derived from wood.’ 

r. Thiessen perhaps underestimated the contribu- 
tion of cortical tissues to coal. Miss M. Evans, at the 
University of Sheffield, has found much vitrain to 
consist o iderm, and I have under investigation a 
thick band of clarain consisting wholly of the periderm 
of a Sigillaria or Lepidodendron. Neverth , it is 
clear that Dr. Thiessen includes in anthraxylon all the 
associated tissues of stems and roots His generalisa- 
tion may be expressed in the statement ‘ all vitrain 
is anthraxylon.’ The converse is not true: all 
anthraxylon is not vitra ; it may be clarain or even 
fusain, which Dr. Thiessen describes as ‘ carbonised 
anthraxylon.’ No could better ilustrate the 
difference between the systems of nomenclature. 

In striking contrast to anthrarylon is the general 
plant debris, called by Dr. Thiessen attritus. The 
essentia]. point is that whereas anthraxylon is of 
homogeneous botanical origin in stems and roots, 
attritus is of heterogeneous ongin in plant debris of 
all kinds. It is a sort of concrete in which larger 
fragments (anthraxylon, spore-exines, cuticles, etc. 
‘are embedded in a cement of finely comminu 
debris. If the brighter components derate, it 
will be clarain; if the duller ones, it be durain. 
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The relation between the two systems may be tabu- 
lated as follows : 2 A 7 


AwraraxyLow (A, Structure ab- Lustre gamy, Vrmn 
(af homogeneous pent, fracture con- z 
ongin oc famt. choidel or sem 
from roms ar conchosdal, not 
roots). laminated. 
A, Structure weil I 
preserved. trable. Funu. 
miky, | CLARAD, 
minutely lamm- 
+ 2 ated. hy 
B. Arrarros (of (B, Much anthrax- Lastro silky, min- 
bo- yion. present. ptety lammated | Carane, 
B, Lattie anthrax- Dull, compact, 
ean yin present. $ Durant 


Should it prove that there ıs a vitrain not derived 
immediately from portions of stems or roots, this will 
simply mean that there is a land of vitrain not con- 
templated by Dr. Thiessen. The two kinds of clarain 
could be distinguished as anthraxylous and attntal 
clarain in oath i Dr. Thiessen uses the adjective 
‘ attritious,” but I do not think it happily formed, 
and consider ‘ attrital,’ on the model of detrital, to 
be better. CLARENCE A. SEYLER. 
Nelson Terrace, Swansea. - 





The Action of Strychnine on the Cerebellar 
Cortex. 


Tuar strychnine has a stimulating action on the 
cerebellar cortex was shown by me a few ypars ago— 
(Sctemcs, 51, 413, 1920). On the apphcation of strych- 
nine to the surface of the us ansiformis or - 
cerebellar hemisphere the motor manifestations 
consist in increased tonus, together with clonus, 
affecting particularly the ipsilateral hindleg, though 
affecting also, to some extent, the forelegs and the 
contralateral eg) My positive reeults obtained 
with ie in the cat agree with those of Shima- 
zono (Arch. f. mik. Anat., Bo, 397, 1912), who 
observed an ipsilateral increase of tonus after applying 
oe to the cerebellar cortex in the pigon 

t becomes a matter of interest to de ine the 
action of e when applied to the surface of 
the lobus antertor, from which, as Sherrington showed, 
faradisation yields inhibition of decerebrate mgidity. 
I have observed that the application of strychnine 
to this surface results at times ın remarkable pheno- 
mena: in one instance, the animal (cat) having been 
decerebrated under ether with the Shermngton 
decerebrator, 1 per cent. strychnine was applied to 
the surface of the lobus anterior. This quickly 
resulted in two motor pictures, which alternated 
regularly : (1) Head and neck dorsiflexed, movements 
of progression in shoulders, the forelegs being stiffly 
extended, movements of progression in hindlegs ; 
(2) head, neck, and body flexed ventrally, the hindlegs 
in violent extension and the forel in extension 
of somewhat lees degree. At, other es the action 


“of the strychnine on the lobus anterior 1s manifested 


sunply by a heightened intensity of the decerebrate 
tonus. 

A question which obviously demands an answer 
is whether the application of chnine to the Jobus 
anterior changes in any way the inhibition of decere- 
brate rigidity elicitable by tion of this surface. 
Bremer (Arch. tnt. de Phystol., 25, 131, 1925) has 
already shown that the intravenous injection of 
sue does not modify the inhibi response. 

my experiments the cat was decerebrated under 
ether with the decerebrator, and faradisation with 
bipolar electrodes was applied to the lobus anterior. 
ere resulted the typical inhibition of the tonus in 
the forelegs ; 1 per cent. strychnine nitrate was then 
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appia, this resulted in some ıncrease in the tonus 

the sorn On repeating the faradisation, 
inhibition of the tonus was again evoked, the effect 
being, however, slightly less pronounced than before 
the application of the strychnine; then followed an 
se ne tonus oran) which was greater than 

ore the application of the strychnine. These 
observations were repeated a number of times after 
several applications of strychnine and always with 
the same result. 

Clearly we must conclude that strychnine applied 
to the cortex of the lobus anterior does not reverse, 
though it reduces shently, the inhibitory response 
which can be elici therefrom; the subsequent 
rebound’ is somewhat enhanced, a modification of 
the same kind as that noted by Bremer after intra- 
venous injection of strychnine. The question as to 
why strychnine, though apparently exciting the 
cortex of the lobus aniertor, should evoke an augmented 
instead of a diminished tonus, as does isation, 
remains for the present undecided. 

FREDERICK R. MILLER. 

Medical School, 


University of Western Ontario, 
London, Canada, February 20. 





The Relationship between Viscosity of the 
Blood and Shock. 


In a series of experiments in which solutions of 
tone or histamine were injected intravenously 
into rabbits I have observed that, accompanying the 
fall m blood-preseure and other anaphylactoid pheno- 
mena, there is a marked reduction m the viscesity of 
the blood. I consider that this lessened viscosity is 
the primary cause of the fall in blood-preasure and 
the accompanying symptoms of shock. That a fall 
in blood-pressure can be produced by a reduction ‘in 
the viscosity of the blood was proved by Bayliss 
(Proc Rov. Soc., 89, 380, 1917), who proved that on 
bleeding arvanimal and afterwards injecting a corre- 
nding amount of saline, both blood-pressure and 
Apene show el reductions. 

In my experiments, rabbits were anæsthetised with 
ether and urethane. Blood-pressure was recorded 
from the carotid ary and samples of blood were 
drawn from the femoral artery before injection of the 
peptone or histamine, and at intervals following the 
injection. The viscosity of these samples was deter- 
mined by a viscosimeter of the Oswald pe se 
temperature being kept constant during the o - 
tions. The pep me or histamine, dissolved in 
physiological e, was injected into the external 
u 


j (hace vein. i 7 . , 
ollowing the injections, an immediate fall in 
blood-pressure was observed and the animal showed 
ptoms of shock. Examination of the blood 
owed that the viscosity was diminished. As a 
control, the experiments \were repeated, with the 
difference that the peptone or histamine was dissolved 
in saline gum acacia solution of the same viscosity as 
blood ; while the decrease in viscosity followi ege 
injections was not quite so great as in the former 
ents, it was nevertheless marked. : 

t seems plausible, then, to conclude that the fall in 
viscosity 18 | aga by the me or histamine 
per se and not by the amall amount of solvent in which 
it is dissolved. In conclusion, I wish to express the 
view that the anaphylactoid phenomena observed 
following the injection of tone or histamine owe 
their origin primarily to the ed viscosity of the 
blood and the resultant diminution in blood-pressure 
which are induced by the injections of these sub- 


stances, z 
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, Viscosity determinations of the blood of sensitised 
guinea-pigs before and after injections of the pro- 
tive dose are now being carried out. The results 
indicate a definite decrease in viscosity following the 
injections. RussELL A. Wavp. 
De ent of Physiology, 
niversity of Western Ontario, s 
London, Canada, February 25. 








Domestic Heating. 


In her letter in NATURE of March wes 343, Dr. 
Stopes affords no evidence that the beneficial effects 
which she saya she derived from the glowing coal 
fire were due to coal. She might have got equally 
good effects from a glctwimg coke fire, gas fire, or 
electric heater. She compares the effect of lying 
naked in front of a glowing coal fire with stripping 
in a warm room. Advantage lies in the use of a 
visible source of radiation. 

This winter’s e ience has shown us that the 
close-up use of electric lamps in the Zoo has made a 
Ser difference to the marmosets, iguanas, etc. 

ark heat does not suffice to keep such animals 
alive. We, and they, need visible rays which pene- 
trate to, and are absorbed in, the blood beneath 
the epidermis, the red ra preen still deeper, 
and ultra-violet rays, which are absorbed in the 
epidermis, the energy of all these rays bemg con- 

cells. 


verted in hvin Dark heat is absorbed by 
the water in the surface layer of the body—quite 
another thi While there is no evidence of any 


mysterious health-giving property in a coal: fire, 
such as Dr. Stopes imagines, by polluting the atmo- 
sphere it causes great EE , and by screening 
off sunshine lessens health and happiness. We 
should therefore take to smokeless fuels, keeping 
to visible sources of radiation which are not only 
healthy but also adaptable to our changeable 


climate. 
Lzonarp Hini. 


Osborne House, Loughton, 
March 12. 


: 
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Chemical Sdéiety Publications Fund. ` 


It is a welcome sign that research work in chemistry 
emanating from our universities continues steadily to 
increase. Pessimists told us that the increase which 
followed the War was due to abnormal conditions and 
that the apex of the curve would soon be reached. 
Fortunately for our chemical well-being, this is not 
the case and the curve continues to rise. Unfortu- 
nately, the costs of printing do not diminish and the 
financial burden on publishing societies continues to 


grow. 
In order to ease the burden, the Chemucal Society 
has raised a Publications Fund which, through the 
generosity of fellows of the Society and chemical 
manufacturers, now approaches 5o00}. ; but the in- 
come from this 18 still too small to be really effective. 
The Society acts as a publishing y for the 
universities, and does so y in the interests of, 
chemical science. Nevertheless, it 1s gratifying to 
record that one university, namely, that of Birming- 
ham, by subscribing rool. from its research fund to 
the Publications Fund, has recognised the work the 
Society 1s doing for it and for academic i tions 

in general. Ventents occurrite morbo. ; 

JOCELYN THORPE, 

(Treasurer.) 
Chemical PEA 
Burlington House, London, W.1, 

March 13. 
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The Modern Boiler-House. 


PEW departments of engineering practice have 
seen more radical es than that of steam 
taising. Stokeholds of ships and power stations have 
been transformed. Where dirt, confusion, and ineffi- 
ciency often reigned there is now order and method, 
and brawn and muscle bave made room for skill and 
rained intelligence. Science bas come into its own, 
‘and the modern boiler-room reflects the progress of the 
time, Installed in well-lighted and spacious buildings, 
the boilers and all their accessories are the objects of 
the care of the engimeer-in-charge as much as the 
main machinery itself. Water-tube boilers, super- 
heaters, economisers, air heaters, mechanical stokers, 
palro fuel systems, forced and induced draught 

s of many types have taken the place of tank 
boilers fired by hand, while new forms of gauges and 
indicators keep continuous records of the fuel consumed, 
the analyses of the gases, the temperatures of gases, 


steam, and water, and, in some instances, steam-flow . 


meters are fitted which make the approximate test of 
R boiler a comparatively simple matter. 

The most advanced boiler ice is to be found in 
the electric power stations. such stations there are 
in Great Britain nearly six hundred concerned with 
the public supply of electric current, but the majority 
of them are small. Those at Barking, Manchester, 
Birmingham, Glasgow, Newcastle, and a few others are 
of considerable size; but it is in the United States we see 
the rise of the so-called une used station—a super- 
power station being essentially a very large plant 
comprising a part of a regional system wherein the 
more efficient plants are linked up. Electricity is used 
in America to a far greater extent than in the old 
world, and as much current is generated in the United 
States as in all the countries of Europe combined. 


distributed in the United States last year amounted 
to 54,413,090,000 kilowatt hours, the corresponding 
figure for Great Britain being 6,681,000,000 kilowatt 
hours. Other interesting details i 

wer stations were also recently given by Mr. W. H. 

atchell in his honorary members’ lecture to the 

unior Institution of Engineers. Mr. Patchell has 

i been connected with power station work for 
the last forty years, and he was the pioneer of the very 
large boiler. 

Modern power station boilers are invariably of the 
water-tube type, among the most popular bemg the 
Babcock and Wilcox and the Sti . Pressures in 
esuch boilers have gradually advanced until to-day 
300 Ib. and 400 Ib. per square inch is common, while 
there are stations using steam at soo 1b., 600 1b., 800 1b., 
and even 1200 |b. pressure. Boilers are also made in 
very large units. Copper, brass, wrought iron and steel 
have all been used for boiler tubes, which formerly were 
made from sheets rolled and welded; but thanks to the 
invention- of the German metallurgist, Mannesmann, 
boiler tubes now are of solid drawn steel, and with such 
tubes failures are infrequent. 
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the super- . 


By Eng.-Capt. Epgar C. Sarra, O.B.E., R.N. 


The stoking of the boilers is done by one of two 
types of mechanical stokers known as chain-grate 
stokers and under-feed stokers, or the’coal is pulverised 
and blown into the furnace by jets of air. In chain- 
grate stokers the coal is fed from a hopper on to an 
endless chain of short fire-bars linked together, the 
grate travelling slowly into the furnace at about 2 to 
6 inches per minute. With such stokers, firebrick 
arches are employed to refiect the heat from the fire 
and agsist the combustion of the gases. The ash falls 
off the chain grate at the back of the furnace and is 
conveyed away by various means. The size of a large 
chain grate may exceed 20 feet square. In an under- 
feed stoker the coal is fed into the furnace by retorts 
and is thrust up under the already burning coal, the fuel 
being agitated by reciprocating fire-bars. Thick fires 
are the practice with under-feed stokers. Many types 
of mechanical stokers are in the market, and the choice 
is determined largely by the class of.coal to be burned.” 

The most interesting development in boiler firing is 
the comparatively new system of using coal dust. In 
this case the coal is crushed, then passed through a 

etic separator to remove pieces of stray iron, and, 
after being dried in steam or hot-gas driers, is pulver- 
ised in to such a fineness that most of it will 
pass through a sieve with a mesh of yy of an inch. 
From the mill it is conveyed to bunkers, from which it 
is delivered to the burners. In a plant using pulver- 
ised fuel the lower drum of the boiler may be some 
20 feet or more above the ground floor, the walled-in 
space beneath the boiler constituting the furnace or 
combustion chamber. So large are some of these 
combustion chambers that it would be possible to 
place a two-storeyed double-fronted villa in one of them. 
The coal dust is injected into the chamber through 
nozzles pointing downwards from a positior correspond- 
ing to the cornice of a ceiling. The very high temperą- 
tures reached have called for improvements in refractory 
materials for the walls of the combustion chambers, 
but a promising experimént has been made by forming 
the walls of water-tubes with longitudinal fins welded 
on them. With pulverised fuel the ash falls as minute 
drops of liquid A screen of water-pipes placed 
about a foot apart across the bottom of the combustion 
chamber cools these drops, and-the ash reaches the 
floor as fine dust, which is easily dealt with. 

An integral part of every modem boiler is the super- 
heater through which the steam passes on its way to 
the engine. Super-heating is now in use in ships and 
locomotives as well as in power stations, and there is a 
rough rule that 10° F. super-heat leads to an economy 
of x per cent, in the fuel. 

After the gases have passed among the boiler ard 
super-heater tubes they are still at a moderately high 
temperature, and are therefore caused to flow through 
an economiser for heating the feed water and through a 
pre-heater for e the air for the furnaces. Finally, 
at the top of the boiler-house, they are drawn into the 
induced draught fan and ejected into the chimney- 
stack. 

A modern boiler-house is a steel-framed structure of 
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three or four storeys, perhaps roo feet in height. 
Platforms at intervals support-the various sections of 
the plant, and gratings and ladders give access to the 
stop-valves, gauges, burners,and other fittings. Roomy 

well lighted inside, the buildings are designed by 
architects. especially qualified in such work, and the 
exteriors are both pleasing and appropriate. 

Super-power stations each designed for an ultimate 
capacity of over 300,000 kilowatts, have already been 
erected at St. Louis, Chicago, Pittsburg, New York, 
Brooklyn, Detroit, Boston, Cincinatti, and one or two 
other ‘places, and a few particulars of some of their 
“iter plants may be of interest. 
~ What will probably be the largest station is the 
Crawford Avenue station of the Commonwealth 
Edison Co., Chicago, and it was for this station Messrs. 
C. A. Parsons and Co. constructed the fine 50,000 kilo- 
watt tur erator,the model of which was shown at 
the British Empire Exhibition at Wembley, from whence 
it was removed to the Science Museum, South Kensing- 
ton. A full description of this set is in Enginsering 
for March 5. The ultimate capacity of wiord 
Avenue will probably reach 800,000 kilowatts. Very 
large Baboock and Wilcox boilers are installed, the 
tubes being 15 feet long, while the steam drums are 
4 feet in diameter and 32 feet long. The drums are of 
steel plates 1% inch thick, and the riveting is of an 
exceptional character. Forced draught chain grates 
are used, the grates being 24 feet wide and 204 feet 
long. Steam is generated at 600 lb. pressure and 
delivered to the turbines at 550 lb. pressure at a tem- 
perature of 725°. About rgo tons of steam per hour 
is required for the single 50,000 kilowatt Parsons set. 
The boiler-house also contains a reheat boiler through 
which the steam is caused to pass on its way from the 
H.P. turbine to the I.P. turbine. The steam leaves the 
H.P. turbine at roo lb. pressure and at a temperature 
of 425° F., and enters the I.P. turbine at about the 
same pressure but with its temperature increased to 
yoo° F. Economisers are used, but the feed water, 
before entering the economiser, has already 
through five steam heaters, with the result that it 
enters the economiser at 315° F. and leaves at 380° F. 
At Crawford Avenue full advantage is made of the 
modern system of ‘ bleeding ’ the turbine. 

Another large plant is that of the Detroit Edison Co., 
which supplies electricity over a very large area and 
sells it to the farmer 50 miles away at the same price 
as to the town dweller. The company has stations at 
Delray, Connor’s Creek, and Marysville, and a new 
station has recently been erected at Trenton Channel. 


The Stirling boilers here work at 410 Ib. pressure and 
the steam is super-heated to 7oo° F. Pulverised fuel is 
used entirely. A section of the boiler-house shows the 
ash-shoot at the ground level, the boiler floor 45 feet 
above this, and the roof 130 feet from the ground. 
Standing in the huge combustion chambers, the ash- 
shoots are at one’s feet while the boiler tubes are some 
50 feet overhead.- The volume of such a combustion 
chamber is about 25,000 cubic feet, and one boiler will 
supply sufficient steam för a 25,000 kilowatt machine. 


At. present there are three 50,000 kilowatt ‘turbo- 


generators installed. Electricity is generated at 12,000 
volts and distributed by overhead mains at 120,000 volts. 

With the reputation of having established a record 
in economy, the Philo Station at Zanesville, Ohio, is a 
station ing many remarkable features. It forms 
one of the plants of the American Gas and Electric Co., 
and was designed “ to produce a marketable commodity 
at the lowest possible price.” The thermal efficiency of 
the plant worked out at 23-81 per cent. The boiler 
pressure is 650 Ib. and the steam temperature 750° F. 
In addition to the main boilers there are super-heaters, 
economisers, air heaters, forced and induced draught 
fans, and a reheat boiler as at Crawford Avenue. This 
station is unique in that it is able to draw its circulating 
water for the condensers from a reservoir at a higher 
level than the machinery, and for ten months in the 
year, therefore, no circulating pumps are required. 
Philo is but a link in a great system supplying electricity 
to parts. of Ohio, Indiana, Pennsylvania, and West 


-V 


All records of boiler pressures in actual use are 
surpassed by the 1200 lb. pressure generated in the 
remarkable Babcock and Wilcox boilers at Calumet 
and at the Edgar station, Boston. At Boston three 
large boilers provide the main steam supply at 350 lb. 
pressure, but there is a separate boiler working at 1200 Ib. 

ressure. This very high pressure steam is first used 
m a 2500 kilowatt turbo-generator, from which it 
exhausts to a reheater and then finds its way into the 
350 lb. main of the station. The steam drum of the 
1200 Ib. boiler is an tionally fine piece of work. It 
was made from a steel ingot weighing about too tons. 
The ingot was ‘upset’ until about 8 feet in diameter, a 
core of 23 inches was then removed from it, and by 
subsequent operations the ingot was drawn out into a 
drum 34 feet long and 4 feet in diameter, the walls of 
which were 4 inches thick. Such work is within the 
cae ha only a few firms, but it well illustrates the 
demands made on the manufacturer by the designer 
of modern boilers. 


Trends in American Geology. 


ii an addreas delivered to Section E (Geology and 

y) at the recent meeting of the American 
Association for the Advancement of Science, Dr. W. C. 
Mendenhall dealt with “Some Recent Trends in 
American Geology,” indicating the lines along which, 
according to his view of the matter, effective progress 
in the science of geology is being made. Modern 
science, said Dr. Mendenhall in his opening remarks, 
is too broad and too complex to be comprehended by 
any individual, and any one of the sciences is beyond 
the grasp of one man. “ Progress is made by the 
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specialist or group of specialists who devote themselves 

to a limited field. Presently there comes out of their 

endeavours a generalisation which can be used by other 

groups. Thus the advances im different fields are 

linked together and a united front is maintained.” 
STUDY of SEDIMENTS. 


A pfomising development of the last few years is the 
revival of interest in the petrology of sediments and 
the organised attack that is being made on the problems 
connected therewith. The United States National 
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‘Research Council has appointed a Committee on 
Sedimentation under the chairmanship of Drs. Vaughan 
and Twenhofel.. Under the guidance of this com 
mittee it is proposed to issue a treatise on sedimentation 
for the purpose of directing attention to the research 
problems involved. Laboratories for the study of 
sediments are being installed in various institutions, 
and new courses are being organised in several of the 
universities. Already, scientific papers are being 
published on this subject, and petrographers are 
ceasing to find their sole interest in igneous problems.. 
It is expected that the influx of new data arising from 
these investigations will have much influence on the 
study of palvogegmphy by throwing new light on the 
climatic and other conditions under which sedimentary 
rocks have been formed. 


GLACIAL HISTORY. 

Two conspicuous tendencies are displayed in this 
branch of study; one towards the establishment of 
a more definite chronology in glacial events, the other 
towards linking up these glacial events more closely 
with pre-glacial history. In this connexion perhaps 
the most striking and best-known quantitative attack 
is that of Dr. Antevs, who, with the assistance of the 
Canadian Survey, Harvard University, and the Carnegie 
Institution of Washington, is applying the methods of 
Baron de Geér to North American problems. © 








STRATIGRAPHY AND PALAONTOLOGY. 


In these departments there has beep a large increase 
in the amount of available data, which has been 
collected by more refined and exact methods, and 
on that account has made possible more definite 
correlations and more exact interpretations of the 
physical environment in which strata have been formed. 
Tn the light of this newer data, old problems like that 
of the Laramie problem are vanishing, and strata, the 
ages of which have long been considered doubtful, 
are taking their places in the normal sequence. Ulrich 
has ised in America two large and extensively 
developed assemblages of Lower Paleozoic rocks 
which he thinks deserve to rank as systems, although 
they are but meagrely represented in the classical 
localities of north-western Europe. Much progress is 
being made in the study of the smaller foasils, especially 
in oilfield stratigraphy, and the research now being 
carried on in this connexion is expected to lead to 
interesting results and useful developments in the near 
future. : 

PETROLEUM GEOLOGY. 

The last decade has witnessed a large absorption of 
geological talent by various oil interests, consequent 
upon recognition by the latter of the fact that the 
science of geology is an essential weapon in the attack 
on problems of oilfield exploration and development. 
This has led to a rapid development of the more 
Obviously favourable areas. The exploration of less 
favourable areas requires more refined methods, in 
the application of which ns more alert emia a 
engaging physicists, chemists, paleontologists, an 
more ASA in order to cope with the difficulties 
involved in the maintenance of supplies of oil. 

The solution of the problem of the distribution of 
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petroleum in the earth is one involving many hindrances 
and difficulties. In spite of the excellent forum offered 
by the American Association of Petroleum Geologists and 
its journal, there is not complete freedom in the inter- 
change of ideas, owing to the fact that some companies 
hesitate to give the world the full benefit-of results 
which they have been able to obtain only at much 
expense. -There is, moreover, the further difficulty 
that any particular company or group is often hindered 
by commercial considerations from taking a large view 
of the research aspects of the problems it has to deal 
with. It is hoped, however, that oil companies will 
soon come to realise more fully how much might be 
done for the advancement of knowledge by exploiting 
more fully the opportunities that already exist. Leaders 
among petroleum geologists are fully aware of these 
opportunities, and their co-operation, on one hand 
with the oil-company executives, and on the other 
with various non-commercial scientific organisations, 
is to have fruitful results. The American, 
Petroleum Institute recently announced that John D. 
Rockefeller had provided a fund for petroleum research. 
It seems likely, therefore, that the next decade will 
see large advances in knowledge concerning the origin 
of petroleum and the extent of the United States 
petroleum resources. 


: Oricin oF Coat. 


The results of a combined attack by geological, 
chemical, and physical methods upon the problems 
of the origin and classification of coal has tended in 
recent years to confirm the old belief that coals of 
different kinds have a common origin, and that they 
represent different stages in the metamorphism of 
peat, material differences among coals bemg due to 
differences in the nature and relative amounts of the 
various original plant-debris constituents. A notable 
outcome of these researches into progressive carbonisa- 
tion has been its use by Dr. D. White as an indicator 
of the extent to which the beginnings of metamorphism 
in rocks has gone, and the practical application of this 
indicator in determining areas in which the survival 
of liquid and gaseous hydrocarbons may be expected. 
Research is now being undertaken to ascertain whether 
a study of carbonaceous sediments other than coal can 
be turned to similar account, so that in the absence of 
coals it may still be possible to predict whether any 
petroleum that formerly may have been present in a 
region has survived. 


SEISMOLOGY. 


- In this field of work, a co-ordinated effort is being 


made by the Seismological Society, the Carnegie 
Institution of Washington, the Research Council, the 
Coast Survey, the Geological Survey, and many univer- 
sities and individuals, to collect facts from which it may 
be possible to define seismic and non-seismic areas, 
and to classify the former according to their degree of 
seismicity. The aim of this work is to ascertain how 
far it may be possible to predict the immanence and 
locus of earthquake shocks, so as to be prepared in 
some measure for their occurrence. This work will 
derive stimulus and support from business interests. 
Already it is a broad business problem, the approach 
being mainly from the point of view of insurance. 
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ORE Deposits. 

For a generation or so, according to Dr. Mendenhall, 
this branch of geology has brought forth no such 
universally accepted generalisation as appeared in the 
preceding period. A large amount of data has been 
accumulated, however, and the possibility of inter- 


pe these data by scientific principles has been- 
actively 


tested for the purpose of solving the im- 
portant economic problems of ore-finding and mine 
development. A growing consciousness of the pro- 
spective shortage in supply of the precious metals, as 
well as some of the base metals, has led to attempts to 
survey broadly the whole field of mineral supplies, to 
see whether, from the detailed studies that have been 
made already, any general laws can be deduced that 
will prove helpful as a guide to means of increased 
production. In this connexion there has been in 
recent years a growing appreciation of the inter- 
national aspect of the problem of mineral supplies. 


As Dr. Mendenhall fully realises, however, this, and 
other of the topics he deals with, relate to applied 
rather than to pure geology ; and, unless one is satisfied 
that geology is a perfected science, it seems needful 
that the fundamental principles of the science should 
receive attention; for sciencè, has to be established 
before it can be applied. Is sufficient being done for 
the principles of geology by the present generation, 
and is adequate progress being made towards the unity 
and co-ordination of the various specialised branches 
of geology? Dr. Mendenhall assures us that the 
trends in American geology show that sound and 
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substantial progress, impressive in the aggregate, is 
being made. His rather optimistic view of thjs matter 
is defined in his opening remarks, as already mentioned, 
to the effect that progress in the science as a whole is 
made by the maintenance of a united front by bands of 
specialists, each ploughing its rather lonely furrow. 
We may, however, reasonably doubt whether bands 
of specialists are capable of moving forward on a 
united front without some generalship in the way of 
fundamental scientific principles to guide them. 
Looking at the subject from a less appreciative 
point of view, and presumably more as a student of 
principles than of details, President Lowell of Harvard 


said not long-ago that for many years geology had 


taken no forward step.: In his address year as 
president of the Institution of Mining and Metallurgy, 
Sir Thomas Holland voiced a alat view. These 
differences of opinion as to whether geology is making 
progress clearly depend upon the viewpoint we take. 
Looking at the matter from a specialistic point of 
view, Dr. Mendenhall is no doubt right in claiming 
that there has been movement. Viewty it more 
generally, President Lowell is no doubt equally right 
ın claiming that such movement as has taken’ place 
does not constitute progress. Anyhow, it seems 
desirable enough that geologists should keep well in 
mind the need that exists for the cultivation of 
scientific principles as well as specialistic details, for 
only by so doing will it ever become possible either to 
raise the status of geology as a science, or to cope 
with the many difficult problems, both scientific and 
economic, that await solution. - T. C. 


British Association at Oxford. l l 
PRELIMINARY PROGRAMME. 


*T HE preliminary programme of the British Associa- 

tion meeting in Oxford on August 4-11 has been 
issued from the office of the Association at Burlington 
House. It indicates that the presidential address by 
the Prince of Wales is expected to deal, among other 
matters, with relations between scientific research, the 
community, and the State, both at home and in the over- 
seas Dominions. The address will be delivered, at 8.30 
P.a. on August 4, in the Sheldonian Theatre, but as the 
accommodation there is not expected to suffice for so 
large a meeting, the proceedings will be relayed to the 
Town Hall, and, if necessary, to the Union Society’s 
Hall or elsewhere. 

The subjects of a number of the addresses by sectional 
presidents are announced. In the mathematical and 
physical section, Prof. A. Fowler will deal with the 
production and analysis of spectra ; and spectroscopy 
18 likely to-be an important subject of discussion in this 
section. Prof. J. F. Thorpe address the chemical 
séction on the scope of organic chemistry, and Prof. 
‘S. H. Reynolds the geological section on progress in the 
study of the British Lower Carboniferous rocks. In 
the zoological section, Prof. J. Graham Kerr will speak 
on biology and the training of the citizen. The Hon. 
W. Ormsby-Gore will bring the first-hand experiences 
of his African tours to bear in discussing the economic 
development of British tropical Africa, in the geo- 
graphical section. Sir Josiah Stamp will address the 
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section of economics on inheritance as an economic 
factor. In the engineering section, Sir John Snell will 
deal with the recent and probable future development 
of the electricity supply. Prof. H. J. Fleure, in the 
chair of the anthropological section, will review the 
modern position in regard to knowledge of the evolution 
of human races; and Prof. J. B. Leathes, addressing 
the physiological section, will deal with function and 
design. Announcements received since the programme 
went to press include that of Sir Daniel Hall’s address 
to the agricultural section ; his subject will be the area 
of cultivation required to feed the population.' Prof. 
F. O. Bower, who succeeds the late Dr. W. Bateson as 
president of the botanical section, will review the state 
of botanical science at the present time in comparison 
with that at the Oxford meetings in 1894 and 1860. 
One of the evening discourses will be given by Prof. 
A. S. Eddington, and a large number of discussions om 
leading scientific subjects have already been arranged. 
On Thursday, August 5, there will be two on important 
Imperial topics—educational training for life overseas, 
and the effect of contact with European civilisation 
upon African native races. 

The Vice-Chancellor of the University of Oxford and 
the Mayor of Oxford will hold receptions, and the local 
executive committee will give a conversazione, with the 
co-operation of the opie Scientific Club. A number 
of excursions to p. of interest are also being 
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arranged. Among preachers at the cathedral’ and | desirous of obtaining accommodation, during the 
principa] churches on the Sunday d the meeting | meeting, in colleges, hostels, lodgings, and private 
will be the Bishops of Oxford and Winchester, the | hotels, and there should be no lack of room for visitors, 


Dean of St. Paul’s, and the Master of the Temple, and 
at Mansfield College, Dr. Selbie, the principal. Assist- 
ance is offered by the local committee to members 


provided (but the proviso is important) that early 
application be made on the form sent out with the 
programme. ' 


News and Views. 


. Wz note with pleasure the appointment of an 
engineer officer of the Royal Navy as a Naval A.D.C. 
to the King. This is the first time this honour has 
been bestowed upon a naval engineer. The officer 
selected is Engineer Captain E. P. St, John Benn, 
who is at present in command of the Royal Naval 
Engineering College, Keyham. The College, it will 
be remembered, was opened in 1880, but owing to the 
changes due to the Selborne scheme of training the 
direct entry of engineer cadets ceased and for some 
years the College was closed. It was reorganised in 
1920 and midshipmen from Dartmouth and special 
entry cadets for the Engineering Branch now enter it 
for a four years’ course of training it mechanical and 
electrical engineering. Captain Benn’s appointment 
is the direct outcome of the representations made by 
the Engineering Institutions to which we have already 
referred, and to which the Duke of Northumberland 
alluded in his presidential address last week to the 
Institution of Naval Architects. In the course of his 
remarks the Duke of Northumberland said that in 
the opinion of the Institution it was an anachronism 
to emphasise the difference between the executive 
officer and his engineering colleague, and that it was 
felt that if a place could be found in the Board of 
Admiralty for direct representation of the engineer- 
ing branch it would certainly tend to make engineers 
confident that their views would be fully considered. 
With these views we are in entire agreement 


Tue Hon, Robert Boyle remarked that “it may 
much assist us to take notice of the multitude of 
Effuvia, and. make us expect great matters from 
them,” and the chief conclusion reached in the course 
of ‘some investigations recently undertaken for the 
Forwm, and described by Mr. E. E. Free in the March 
issue of that journal, is: “that a conscious effort to 
train our national noses might have a distinctly 
worth-while effect on the comfort of Hving.” A 
similar conclusion has been arrived at by quite a 
number of investigators; reference may be made to 
various papers on the subject -listed in “ Osmica ” 
(Oliver and Boyd, Edinburgh, 1922, 1924). The con- 
glusion is strengthened by finding that the percentage 
of correct identification of the odours used in these 
tests is only 21-2, and in a group of students at Dart- 
mouth College, 27-4, whereas a trained pharmacist 
‘identified correctly eleven out of twelve odours 
submitted. The conclusion that people do not differ 
greatly in their olfactory acuity is somewhat vitiated 
by the circumstance that the paper does not reveal 
the employment of exact olfactometnc methods, the 
odours being merely referred to as very weak, weak, 
moderately strong, and strong. While Henning’s 
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. the following papers: 


method of classifying odours is criticised, there is no 
mention of Zwaardemaker or Heyninx. ‘ We found 
a complete absence of indication that any primary 
list exists at all. „So far as we can determine from 
our tests each odour is smelled individually and all 
of them unlike each other.” This conclusion may 
be due to the small number of odours employed, as 
wall as to the circumstance that association by 
similarity involves more elaborate neuron patterns 
than association by contiguity. Various instances 
are given of affects and associations due to odours, 
and Mr. Free concludes that- smells are largely 
recognised by their associations. The value of the 
paper would seem to lie in the plea for training the 
sense of smell, and perhaps, too, in emphasising the 
value of previous work on the subject, for example 
by Titchener, Vortriede, Harris, and others, not to 
mention Dr. Dan McKenzie’s “ Aromatics and the 
Soul,’ which Mr. Free would find to be an ex- 
cellent introduction to the subject he has written 
about. - 


Ir it can be shown that those who EN a new 
scientific journal are justified in their claim that it © 
can indeed contribute to the welfare of the science 
that it is meant to serve, then even those who bemoan 
the increase of publications will welcome it. In the 
foreword to the first number of the Qxarterily Review 
of Biology, Prof. Raymond Pearl, the editor, gives 
adequate reasons for adding yet another to the 25,000 
already existing reputable scientific journals of the 
world. The new journal is addressed primarily to all 
men of science who wish to keep soundly orientated 
as to the general progress of biology, but it is intended 
farther to be an effective answer to the menace of 
Fundamentalism, which is best met by the diffusion 
of scientific knowledge among intelligent men and 
women who are not professionally scientific workers 
but are genuinely interested in the advances that are 
being made. The journal, which costs 5-50 dollars 
a year, is published by the Williams and Wilkins 
Company, Baltimore; the associate editor is Prof. 
R. W. Hegner, and the advisory board includes fifteen 
of the best-known American biologists, most ‘ special- 
isms’ being represented. The first number includes 
“The Biology of the Mam- 
malian Testis and Scrotum,” by C. R. Moore; 
“ Symbiosis among Animals,” by L. R. Cleveland ; 
‘Experimental Studies on Morphogenesis in the 
Nervous System,” by S. R. Detweiler; “ A Review 
of the Discovery of Photoperiodism,’” by K. F. 
Kellerman; “ Recent Discoveries in the Biology of 
Amoeba,”’ by A. A. Schaeffer; reviews of seventy- 
seven new biological books, including a long critical 
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one, by J. H. Gerould, of Cuénoťs “ L'adaptation.” | has now been issued (Compiss Rendus des Séances 


The articles are written by acknowledged authorities 
capable of presenting accurate, balanced, and critical 
summaries of the present position of their own 
particular fields. The list of papers to appear in 
future numbers 18 such as would seem: to indicate 
that the success of this new journal 18 assured. It 
is but fitting that Prof. Raymond Pearl, who by his 
outstanding ability and almost superhuman energy 
has, in the past, set such a pace in biological research 
that few of us could keep up with him, should, by 
producing the Quarterly Review of Biology, enable us 
' to get our second wind.’ 


Tus Report for 1925 of the Marine Biological 
Station at Port Erin, Isle of Man, drawn up by Prof. 


Jas. Johnstone, shows a very satisfactory state of. 


affaars and a large amount of work has been accom- 
plished both by the resident staff and by occasional 
workers. The fish hatchery has yielded more than 
three million plaice larva which have been set free 
into the sea, and of the parent stock not one died, all 
being in good condition. More larval lobsters were 
reared than in any previous year. From fifteen 
lobsters 526 lobeterlings, fed on fresh plankton, were 
reared in jars, 500 of these being set free into the sea 
besides many thousand younger larve. The naturalist 
of the Laboratory, Mr. J. Ronald Bruce, has published 
an interesting paper on the “ Salinity and Carbon 
Assimilations ın Amphidinium” in fhe British 
Journal of Experimental Brology, and proposes further 
instalments of this important work on the metabolism 
of the shore-lving dinoflagellates, which on the Port 
Erin sands offer special facilities for such studies. He 
is also investigating the seasonal variations of the 
gaseous metabolism in the common mussel. From 
the oceanographical department of the University of 
Liverpool, Mr. R. A. Fleming publishes ‘‘ Notes on 
some Fish landed from the South-Western Hake 
Grounds,” the fish, chiefly sharks, having been sent 
to the Laboratory for researches into their lver-oils, 
and Mr. R. J. Daniel describes a large and perfect 
Stenoteuthis measuring six feet including the tentacles, 
taken ın the trawl off St. Kilda. Dr. Margery Knight, 
from the botany department of the University, reparts 
on the investigations on Alge undertaken by herself 
and pupils—research covering a wide area which 
promises to yield important results only obtainable by 
methodical team-work and keen workers both in the 
laboratory and on the sea-shore. The absence of a 
research boat at Port Erin is certamly to be deplored, 
and it is hoped that this gap will be filled at the 
earliest opportunity. 


In 1923 the Government of Finland issued invita- 
tions for a conference of delegates from the States 
which border the Baltic in order to discuss the 
desirability of common action whereby a chain of 
first order triangulation round the Baltic shores 
might be carried out. The conference met at 
Helsingfors at the end of June 1924, and was attended 
by representatives of Esthonia, Finland, Germany, 
Lettonia, Lithuania, Poland and Sweden. A report 


NO. 2944, VOL. 117] 


ds la Conférence Gtodésiqus réunis à Helsingfors, 
Helsinki, 1925). The discussions which took place 
wdre essentially. of a technical character, and a 
number of resolutions were adopted with the view 
of ensuring the work being homogeneous, and ‘of a 
uniformly high standard of accuracy in all portions 
of its circuit. A considerable portion of the chain 
1s already in existence in various countries, but the 
additional extensions and connexions which will be 
required were discussed and agreed upon. In such 
new work the mean length of a side of a triangle is 
to be about 30 km. and no angle is to be less than 
30°; helotropes or lamps are to be used as signals 
except where the sides are short. The instrument 
recommended was a theodolite having divided circles 
of 20 cm. diameter and reading to 2”. Sıx additional 
bases are to be measured at various points of the 
chain with Jaderin wires which are to be verified 
by measurements made on a selected control base. 
Astronomical determinations of latitude, longitude, 
and azimuth are to be made as often as practicable, 
and it was agreed that Laplace stations should in 
any case be not more than 200 km. apart. Con- 
siderable emphasis was laid on the importance of 
gravity determinations, which are to be made as 
frequently as possible. Von Sterneck’s pendulum 
apparatus is to be employed, and those used will be 
standardised at Potsdam. The publication not only 
summarises briefly the plans which have been made 
for carrying out this important piece of European 
geodesy, but ıt also furnishes a convenient abstract 
of the operations which have to be carried out in a 
piece ofsmodern geodetic triangulation, and of the 
accuracy which is required -at the various stages of 
the work i i 


We have received three volumes of the final report 
on the Japanese earthquake of 1923. They belong 
to the series of Reports of the Imperial Earthquake 
Investigation Committee printed in Japanese, and it 
is much to be hoped that before long they will appear 
in English in the corresponding series of Reports in 
Foreign Languages. If we may judge from the tables 
of contents and the numerous and admirable plates, 
the complete report on the earthquake will assuredly 
take ıts place as one of the finest accounts that we 
possess of any natural phenomenon. The first volame 
(No. 100, A) is mainly concerned with the earthquake 
in general and its aftershocks, and with the dis- 
tribution of intensity in various districts ; the second 
(No. 100, B) with the geology and phymography of 
the central area, the changes in the level of ‘the land 
and of the floor of Sagam Bay, and the sea-waveg 
following the earthquake ; and the third (No. 100, E) 
with the great fires in Tokyo and other places. 
Among the plates may be specially mentioned the 
detailed chart showing the changes in thesbed of 
Sagami Bay, the seismograms from Tokyo and else- 
where, the mareograms from many Japanese ports, 
and the map showing the isoseismal lines bounding 
places in which the percentage of collapsed houses 
reached 30 and 5, respectively. Yokohama hes 
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within the former curve, and the greater part of 
Tokyo outside the latter. 


Tux Weather Bureau of the U.S. Department of 
Agriculture has issued “ Instructions to Marine 
Meteorological Observers ” (W.B. No. 866). For ocean 
meteorology the Weather Bureau asks for one regular 
observation a day at noon, GM.T. In certam 
designated areas from which observations are trans- 
mitted by radio-telegraphy, an additional regular 
qbeervation is asked for at midnight, G.M.T. The 
reason for making observations at the same moment 
of time is for the construction of synoptic weather 

. charts of large areas. For the transmission of obser- 
vations by radio a separate publication, “-Radio- 
graphic Weather Code for Vessel Weather Observers,” 
is issued. Instructions for taking observations are 
printed in English, French, German, Italian, and 
Spanish. The requirements for observations are 
much the same as those of the Marine Branch of the 
British Meteorological Office, and the observations 
obtained are similarly used. Good explanations and 
illustrations are provided of the vanous instruments 
as well as of clouds and other weather observations, 
together with maps showing the use of synoptic 
observations over the Atlantic. 
of a number of meteorological terms of special interest 
to mariners and tables for the correction and reduction 
of observations, _ 


Tue report of the Botanical Survey of India for 





1924-1925, issued by the Director, Mr. C. C. Calder, ıs ° 


melancholy reading ın one sense in that it states that 
owing to reduction in staff, effected “to secure the 
object of retrenchment,” the Survey, “ so far.as field 
exploration is concerned,” became “ a Department in 
name only.” On the other hand, much good system- 
atic botanical work is chronicled by students of 
Indian botany both in India and abroad. An interest- 
ing-report is also given of a further year’s experimental 
work with cinchona in Burma. The Director con- 
cludes his account of the-Burma plantations with the 
forecast that, if labour conditions are favourable, he 
sees no reason “ why a large quinine producing belt 
extending from the Tenasserim River eastwards to the 
borders of Siam should not result and production 
on a scale sufficient to affect controlled prices and 
bring the drug within the reach of India’s malanal 
millions.” 


Tue address given by M. Daniel Berthelot at the 
formal meeting of the Society of Civil Engineers of 


-France, with the President of the Republic m the 


chair, held in celebration of the centenary of the 
publication of Carnot’s tract “sur la puissance 
motrice du feu,” 1s given in full in the issue of the 
Revus Scientifique for February 13. Born ın 1798, 
Nicolas-Leonard-Sadi Carnot was only twenty-eight 
years of age when his brochure of 118 pages was 
published by Bachelier of 55 qua: des Augustins, and 
eight years later he was carned off by an epidemic of 
cholera. In conformity with the sanitary regulations 
his effects were burnt, a small exercise book with 
scientific notes, now in the archives of the Paris 
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Academy of Sciences, alone being saved. The tract 
excited little attention, and when Lord Kelvin in 
1845 found a reference to ıt in a memoir of Clapeyron, 
he only succeeded ın finding a copy after three years’ 
search. Clausius in 1870 stated that he had not up to 
then succeeded in finding a copy, and at the present 
time it is almost unprocurable 


. Tum after-Easter Lectures at the Royal Institution 
will begin on Tuesday, April 13, at 5.15 P.M., when 
Prof. J. Barcroft will deliver the first of four lectures 
on organs of multiple function, (L) “ The Salivary 
Glands.” These will be followed by three lectures by 
Dr. G. W. C. Kaye on the acoustics of public bnildings 
(Tyndall Lectures) ; and two by Sir Percy Sykes on 
(i.) Shah Abbas of Persia, the contemporary of Queen 
Elizabeth, (1i.) Chinese Turkestan and the Pamirs. 
Thursday afternoon lectures include three by Sir 
William Bragg on the imperfect crystallisation of 
common things; two by Mr. U. R. Evans on corro- 
sion, tarnishing and tinting of metals; and two by Dr. 
J. Newton Friend on (i) iron in antiquity, (ii) scence 
in antiquity. Saturday afternoon lectures include 
two by Dr. W. T. Calman on the shipworm, beginning 
on April 17; two by Dr. G. C Simpson on atmospheric 
electnicity; and one by Prof. Alexandre Moret on 
“ Une Revolution sociale en Egypte vers 2000 Av. 
J-C.” (m French). The Fnday evening discourses 
will be resumed on April 16, when Dr. A. W. Hull will 
deliver a discourse on the quest for economic plants. 
Succeeding discourses will probably be given by Prof. 
R. Whiddington, Dr. W. H. Eccles, Sır Frederic 
Kenyon, Mr. Seton Gordon, Sir Almroth Wright, 
Prof. J. Garstang, Prof. J. C M'Lennan of Toronto, 
and others. 


SUMMER time will come into force in Great Britain 
and Northern Ireland, as well as in France and 
Belgium, at 2 o’clock, Greenwich Mean Time, on the 
morning of Sunday, April 18. 


Sır Henry Mrs,- who is retiring thg year from 
the Vice-Chancellorship of the University of Man- 
chester, has been elected a trustee of the British 
Museum in succession to the late Dr. W. Bateson. 
Su Henry was a member of the staff of the British 
Museum in the Department of Mineralogy from 1882 
until 1895. À ` 


Tux summer meeting of the Institution of Electrical 
Engineers will be held at the North-Eastern Centre, 
Newcastle-on-Tyne, on June 8-11. The meeting will 
then be in the centre of an industrial district, and 
numerous visits to important works in the neighbour- 
hood, as well as to places of more general interest, 
have been arranged. 


Mr. A. Ropazr, President of the Forest Research 
Institute and College at Dehra Dun, will succeed Sir 
Peter Clutterbuck as Inspector-General of Forests 
when the latter goes on leave preparatory to retire- 
ment, and will combine his new dutes with the 
presidential duties already in his charge. According 
to the Delhi correspondent of the Times, this will 
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mean the creation of a new appointment of pro- 
fessor of forestry at the Research Institute and 
College. 

THE committee of the Manchester Museum, in its 
report for the year 1924-25, notes that the con- 
struction of the new building provided by the late 
Dr. Jesse Haworth, though delayed by labour troubles, 
1s now progressing, and it adds that if this building 
18 to be adequately maintained, an increase in the 
Museum’s income is imperative. One step towards 
that end has been taken by the committee, on the 
lines of the American Museum of Natural History, 
in enrolling all annual contributors of five shillings 
or more’as “ Members of the Manchester Museum.” 
The committee has also widened its basis by co-opting 
representatives of the chief scientific societies in 
Manchester We cannot but feel that the Corporation 
of this wealthy city might increase its grant to this 
excellent Museum, which took the lead in the education 
of school-children. 


Tum report of the meeting in London in April 1924 
of the International Commission for the Exploration of 
the Upper Air has recently bean issued by the Meteoro- 
logical Office of the Air Ministry. The report 1s in 
English but the French text of the nineteen resolutions 
is also given in an appendix. The most important 
of these resolutions are: (r) Nos. (ii) and (iv), 
which register the decision of the Commission to 
publish in collected form the full results of the 
International Investigation of the Upper Air in 1923 
and 1924, thus renewing an international effort which 
had been in abeyance since the War; (2) No. (xv.), 
which expresses clearly the two main purposes of 
international exploration of the upper air, namely, 
the study of the general circulation and the more 
detailed study of the structure of the atmosphere in 
different regions for different types of weather; and 
initiates a system of deputy presidents charged with 
the supervision of the investigation in different regions 
of the world; and (3) a resolution on p. 32 of the 

‘report affirming that barometric pressure should be 
expressed in millibars, and that geopotential expressed 
in dynamic metres should be used in place of geo- 
metric heights. Among the appendices one notes a 
number of memoranda presented by. the Russian 
delegate. Until recordas of ballons-sondes for Russia 
and Siberia are available for the same time as those 
made in the rest of Europe, the solution of many of 
the problems connected with the stratosphere cannot 
be achieved. The Commission indeed affirmed this 
by passing a special resolution (No. vni.) “ that 
intensive obsérvations of ballons-sondes in Russia and 
Siberia from 3-5 stations are of great importance in 
the investigation of the upper atmosphere.” 


Taz American Geophysical Union now meets 
annually, and the transactions of the sixth annual 
meeting (1925) have been issued as a Bulletin of the 
National Ressarch Cownctl, vol. 10, part 3, No. 53, 
July 1925. The major part of the bulletin 1s, how- 
ever, devoted to abstracts of reports and papers, 
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covering a very wide field. W. J. Humphreys reports 
that a rocket is being developed with the aid of which 
itis hoped to obtain determinations of the fempera- 
ture of the upper air at various heights, and’ also 
samples of gas from these heights, for chemical 
analysis; direct information on both these disputed 
questions is much to be hoped for. The bulletin also 
includes a series of reports, by the American delegates, 
of the meetings at Madrid (1924) of the International 
Geodetic and Geophysical Union and its various 
sections. The official report of the Madrid meeting, 
in October 1924, of the Section of Terrestrial Magnet- 
ism and Electricity of the International Geodetic and 
Geophysical Union, has been issued as Bulletin No. 5 
of the Section’s publications. It supersedes an earlier 
report issued in December 1924. The contents are 
too varied to be detailed here, but, besides collecting 
opinions on many important points of organisation 
and observation amportant for the progress of the 
science, the bulletin affords a valuable medium for 
publishing reports at regular intervals of work pro- 
posed or accomplished in the different countries. The 
resolutions passed at the meeting, urging the necessity 
of establishing more magnetic observatories in high 
latitudes, or improving the equipment of existing 
observatories, have already borne fruit in one or two 
important cases. 


Wrrs reference to the article on the Report of the 
Coal Commission which appeared in Nature of 
March 20, p. 405, and to the statement therein that 
concealed coal could only be discovered as the result 
of the labours of the Geological Survey, Messrs. 
S. and J. Bailey, Princes Chambers, 6 Corporation 
Street, Birmingham, write to pomt ont that the 
knowledge of the existence of much of this coal has 
been derived from boreholes put down by individuals 
at their own expense, which has often been very 
heavy, and ın many cases has brought them in no 
return. The knowledge of geological structure thus 
obtained has often been of value to the Geological 
Survey. These statements are perfectly correct, but 
it is obvious that had there never been a Geological 
Survey of Great Britain, individuals would have 
had little or no incentive for boring and would not 
have known where to bore. It is precisely because 
the labours of geologists have in the first mstance 
made clear the structure of the hidden portions of 
the earth’s crust in Great Britain that boring for a 
concealed coalfield was rendered conceivable, let alone 
feasible. 


Tus Chemical Society of Japan has commenced the 
issue of a monthly Bulletin, of which we have received 
No. 1, vol. 1, January 1926 This development hab 
been made possible by the presentation to the Society 
of a gift of money made to Prof. Ikeda to celebrate his 
sixtieth birthday. The publication contas short 
chemical papers and abstracts. 


Four more sets of charming coloured illustrations 
on postcards, each set contaiming six cards with 
descriptive folder, have been issued by the Royal 
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Botanic Gardens, Kew (1s. per set). The set with 
rhododendrons and azaleas are very seasonable, as 
also twò delightful series of illustrations of hardy 
trees and shrubs; the coloured reproduction of 
Japanese cherries flowering at Kew is particularly 
- successful, but all these are extremely effective. The 
fourth set deals with stove and greenhouse plants. 


APPLICATIONS are invited for the following ap- 
pointments, on or before the dates mentioned :—A 
biochemist for the study of the nitrogen compounds 
in barley and therr relation to malting—The Secretary, 
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Institute of Brewing, Brewers’ Hall, Addle Street, 
E.C.2 (April 14). A director of experiments at the 
Experimental Station of the Chemical Warfare 
Research Department, Porton — The Chief Superin- 
tendent, Chemical Warfare Research Department, 
14 Grosvenor Gardens, S.W.1 (May 1). An investi- 
gator ın the Metallurgical Department of the Royal 
Aircraft Establishment for work on the electro- 
deposition of metals—The Superintendent, R.A.E:, 
South Farnborough, Hants (quoting A.92). An 
analyst under the Aur Ministry for duty ın Irak—The 
Secretary, Air Ministry (W.B. 5), Kingsway, W.C.2. 


Our Astronomical Column. 


Two Fireparrs.—Mr. W. F. Denning writes: 
“On Saturday, March 20, at 6.45 P.M., when 
twihght was still strong and but few stars visible, a 
fine meteor from E. to W. over the south of 
England. It was observed by many persons, for the 
weather was generally clear and the flight of the 
object extended over about 290 miles. Reports of its 
Re pearance have come from Bampton near Oxford, 

eath (Glam.), Bristol, Dartmoor, Stratton, Fowey 
(Cornwall), and Watford (Herts). 
are not in good ut they indicate a radiant 
point near the E.N.E. horizon. © luminous pa 
of the object apparently extended from Kent 
region of the sea about 35 miles N. of Land’s End. 

ht is not exactly determinable, but appears 
to ERA lower than usuaL The meteor aao 
rts lengthy course at a velocity of about 29 miles per 
second 

“On Sunday, March 21, at 8.13 P.M., a very large 
meteor was noticed from Bristol and other places in 
the west of England. It was a ball of fire which 
moved slowly amongst the stars of Taurus and Orion. 
At the end point ıt crumbled into pieces and died 
o amid white clonds in the S.W. sky. The 

ert Ge as was at 12° + 40° in Andromeda, and its 
height to 29 miles; path, go miles; velocity, 
23 miles per second. This meteor os to have 
been nities by very few persons who troubled 
- to describe its appearance. : 

Comets.—There are at last some definite post- 
perihelion observations of Ensor’s comet; the bit 
obtained at Bergedorf observatory by A. 
mann and J. Stobbe They gave exposur exposures of 34 
hours with the Lippmann astrograph, and obtain 
images sho a tal Ralf a d long in postion 
angle 250°, which 1s nearly at right angles to the line 
from sun to comet. The tail was forked at 20’ from 
what was taken to be the head, but as there was no 
trace of a nucleus it is difficult to know what pomt 
to select for measurement. The postions they give 


The descriptions 


U.T. RA. N Decl. Obs mass Tab. “Mag. 
March 164 rh rsm sra 47gm 49° © +o -3 12 
mo 9 S$ n so $9 m% ë +4 -3 13 
The tail was fan-shaped, ıts angular opening being 
10°. The rapid decline in light after perihelion was 
quite unex 2 
Comets Borrelly, Brooks, Tuttle, Orlasz, and Van 
Biesbroeck have also been photographed recently 
at Bergedorf observatory, which makes a ity 
of observing faint comets. Comets and 
Brooks have now been under observation for six 
months, so there is ample material for improving 
their orbits. Van Biesbroeck’s comet continuea to 
be an easy object though nearly sx months trom. 


perihelion. 
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TEE Ecirese oF OpyssrUS.—Herr C. Schoch has 
written further about this eclipse, noting the corrobora- 
tive facts that Homer’s narrative states that the day in 
question was the day of new moon, and that the time 
of the darkness was somewhere in the neighbourhood . 
of noon, agreeing with calculation, which gives 
IIb 41™ a.m. local time. The pro het’s words, “ The 
sun is lost from the heaven, and evil darkness has 
come,” certainly accord well with totality. Moreover, 
his tables, which were based on many ancient eclipses 
and occultations, place the northern part of Ithaca 
inside the track of totality. There was no other 
totality at Ithaca within 200 years. 

Herr Schoch with Dr. Fotheringham in the 
value used for the sun’s acceleration, 2 64” per century, 
but his other data are not quite the same; his cen- 
tennial motion of the moon 18 1” greater than Fother- 

‘a. He clams that his values re t the 
occultations of the Almagest considerably better 
than Fotheringham’s. He supposes that the Odyssey 
was written or four centuries after the events 
described, but considers-that the eclipse results make 
it probable that some trustworthy traditions of those 
events had come down. 


A REMOTE STELLAR SystEM.—A study of that most 
in object N.G.C. 6822 is given by Hubble in 
tho Astrophysical Journal, vol 62, p. 409. This 
system is a very faint cluster, closely resembling in 
many ways the Magellanic Clouds, both in its con- 
stituent objects as well as in general appearance, 
though of course it is apparently much fainter and 

er than those Clonds. ughout the two 
seasons of 1923 and 1924 it was carefully observed 
by the author, who has obtained some fifty negatives, 
as well as several spectro , with the great 
reflectors of the Mount Wilson Observatory. He has 
found fifteen variable stars ın the cluster, eleven of 
which are Cepheids, and five diffuse nebula similar 
to those found in other The period- 
luminosity law for the Cepheid variables is well ` 
shown, and a comparison with Shapley’s curve 
indicates a ee for a cluster of 214,000 parsecs 
perenne ht-years). This enormous distance 
ster i mee lie far beyond the limits 


of ows tha c a but it 18 corroborated to some 
extent by a comparison of the cluster with the Magel- 
lanic Clouds, as ar dimensions, luminos- 


aes of the nebula and of the brightest stars. Sha aed 
reviously made such, com: m, and ju 

a tends to he Oe bees ot 

eg: ag T The brightest stars present 

ope oe of absolute magnitude about - 5'9, 

bag year it accordance with other isolated 

systems such as our own local cluster and the 


Magollanic Clouds. 
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Research Items. 


ARCHAIOLOGY IN Kenya CoLony.—In the January 
number of the Journal of the East Africa and Uganda 
Natural Historical Society, Mr. G. W. B. Hunting- 
ford points out that while the antiquities of Kenya 
Colony provide a considerable.amount of maternal 
for investigation, although it is confined to certain 
areas, very little attention has been d to local 
archeology. The greater number of the antiquities 
occur in the districts of Uasin-Gishu and Nandi, with, 
it is believed, some in the Tanganyika territory. There 
are several classes of these antiquities, of which the 
more important are: (a) enclosures of stone or earth 
with double or single walls confined to Uasin-Gishu 
and not occ in Nandi; (6) hut-circles occurring 
throughout the Eldoret area and with still more 
frequency in Nandi; and (c} pit-villages, groups of 
hut-circles usually earthen, some of which are even 
double or treble. In- addition there are artificial 
mounds—at least two have been observed—a menhir 
on the summit of a hill on the western Nandi 
ment, and remains of ‘roads’ and irrigation 
and rows or low ridges which suggest graves. A 
number of ‘ finds’ aD ering in char- 
acter from the Nandi pottery, and a number of stone 
implements of various types. As regards the builders 
of the ruins, in the absence of excavaton, no v 
convincing suggestion can be made, although it is 
clear that they were the predecessors of the present 
inhabitants of the area and ibly came from the 
north. The Sirikwa branch of the Uasin-Gishu Masai 
have been suggested, though certain considerations 
militate against this and point to these people having 
found the circles built when they came, while the 
Keyu (Elgeyo) tradition says the builders were a 
‘red’ race, which may indicate a people of Libyan 
origin. There ap to be no connexion with the 
Zimbabwe culture, though the ruins may represent 
the early work of the Zimbabwe race. 


ARCHMOLOGICAL INVESTIGATIONS AT CHICHEN 
Irza, Yucatan.—Dr Sylvanus G. Morley’s report on 
Middle American archzological research in Year Book 
24 of the Carnegie Institution, Washin , COVETS 
the operations of the year 1924, when the activities 
of the Institution were concentrated at Chichen Itza. 
The most extensive piece of work undertaken was the 
complete clearance of the Temple of the Warriors and 
its partial repair. This work was under the care of 
Mr. R. H. Morris, who furnishes a detailed report. 
This building, ıt now appears, was one of the most 
important in the whole city. It 1s second only to the 
Castello in size and exceeds it in wealth of sculptured 
decoration. The pyramid supporting the temple 
covers two-thirds of an acre rises in four terraces 
or steps to a height of 37 feet above the paved level 
of the Group of the Thousand Columns. The three 
lower terraces have their cornices elaborately sculp- 
tured with men, eagles, jaguars, and another as yet 
unidentified animal with a woolly covering. These 
were inally painted in brilliant colours. The 
interior and exterior walls of the temple were also 
once brilhantly painted, but the collapse of the roof has 
wrought irreparable damage to the tresses: Origin- 
ally there were twenty-two painted and sculptured 
columns, of which two—feathered serpents—stood 
in the doorway. Against the back wall was a sculp- 
tured and painted altar supported by nineteen painted 
Atlantean figures. - During the repair of the Astro- 


nomical Tower, which was undertaken to preserve. 


from shifting the passage ways formerly serving as 
astronomical lines of mght, a hieroglyphic band was 
discovered. This gives a date now deciphered as 3 
Imix 9. Yax, Tun 1, which is interpreted as A.D. 1280. 
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Sıx lintels discovered, four at Chichen Itza and two 
from Yula, apparently coincide in their day cf dedica- 
tion—a Tun 13 ending on a day 1 Ahau—for which a 
probable date is A.D.I154. 


CLIMATE AND PLANT DistrrpuTion.—In a ldcture 
delivered before the Ro Geographical Society on 
February 15, Dr. E. J. bury discussed very fully 
the relation between the geographical distribution of 
plants and climatic factors. though the effect af 
the various climatic factors upon plant growth js 
primarily one for investigation by the phymologist, 
yet the application of the results of these investigations 
must continue to remain the province of the ecol 
or plant geographer, whose particular outlook. must 
be much more influenced by the conception of com- 

tition as a factor of vitalimportance Climate may 

elimit three zones ın the distmbuton of a given plant, 
namely: a zone in which both abundant vegetative 
growth and reproduction are possible; a second zone, 
in which normal vegetative growth ensues but repro 
duction 18 ble only in exceptional seasons ; a last 
zone, 1n which the plant may be cultivated but will not 
reproduce. To be of real use, plant distmbution 
maps sbould, therefore, also indicate the relative 
abundance in different areas of the species under 
consideration. Dr. Salisbury also pleads for detailed 
maps showing the actual rainfall not corrected to 
mean sea-level, and for maps showing the seasonal 
distribution of rainfall, 


Insect PESTS IN AMERICAN AGRICULTURE.—The 
report for 1925 of the U.S. Bureau of Entomology, by 
Dr. L. O. Howard, the chief of that organisation, has 
recently come to hand. It forms a record of an 
enormous range of activities distributed over the 
whole of the United States. While the progress 
achieved in the control of the cotton boll weevil and 
gipsy moth, for example, is enco , there are 
certain other major that seem to defy all efforts 
to restrain them wi bounds. The European corn 
borer 18 reported to have added nearly gooo square 
miles to its area of infested terntory during the year. 
It is hoped that the enactment of compulsory EE 

el 


tion viding for the cleaning up of infested 
will tate the repression of this pest. The dis- 
covery of the weevil in eastern Wyoming 


marks the entry of that insect into the extensive 
alfalfa region of the Mismssippi basin The Mexican 
bean beetle is also continuing to rapidly in a 
northern direction, ıt having ed the shores of 
Lake Ene and extended its range in other States, The 
report 18 a striking testimony to the severity of the 
warfare between man and insects, and how the resources 
of an army of investigators are being employed to 
attack big problems from all points of view 


PLACENTATION IN Lizarps.—Prof. Harrison and 
Miss Weekes (Proc. Linn. Soc., N.S.W , vol.'1, pt. 4, 
1925) give a preliminary account of their discovery 
of a true placenta in an Australian lizard, Lygosoma 
ontrecasteaust. Both ss sag aaah and: nto- 
placenta are present. o former ıs ın a state df 
Tegression but shows evidence of having been more 
actively functional at an earlier ©. e allanto- 
placenta comprises a uterine part, of vascular villous 
ce ig with modified Te and a fœtal part, 
with greatly modified chofionic ectoderm and a com- 

lex allantochorion. True placentation has already 
bean recorded in other lizards, and the authors suggest 
that the occurrence of this condition in ‘two not 
very closely allied genera such as Lygosoma in 
Australia and Chalcides in Europe indicates that the 
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allantoplacenta is a functional adaptation which may 
have arisen independently many times in evolution, 
and upon the mere occurrence of which phylogenetic 
statemehts cannot justifiably be based. A considera- 
ton of reptihan placentation as a whole sads the 
authors to suggest three, stages of placentation, 
chonoplacenta, omphaloplacenta, and allantoplacenta, 
arising 10 that serial order both in ontogeny and 


» phylogeny. 


` 


- out ee ne boundary 


A Foss BrancHiopop.—Mr D. J. Scourfield 
pete in the Philosophical Transactions of the Royal 
ocety, B, 415, 1926, an account of an extremely 


interesting pene crustacean from the Rh 
chert bed of the Old Red Sandstone. The species, whi 
he names Leprdocarts rhyntensis, is minute, not exceed- 


ing 3 mm. 10 length, and probably lived in water which 
was hot and strongly charged with silica, by which the 
specunens have been beautifully preserved. It has no 
carapace, andin many features resembles the Anostraca, 
but differs from them ın certain important respects. 
On this account a new order, the Hipostraca, 1s 
created. There are a tly no paired eyes. The 
antennules are three jomted and the antennæ biram- 
ous ing organs. The mouth parts resefiible 
those of the Anostraca, save that to the maxilliles 
Late there ıs attached, in the male, a re 
ping organ. The first three pairs of trunk bm 

are phyllopodia, resembling those of the Anostraca, 
but having the first endite replaced by two, of which 
the prommal resembles the gnathobase of the Concho- 
straca. The remainder of the trunk lmbs are of 
a peculiar biramous .. Cutious movable scales he 
above the origin of the trank limbs. The last three 

ents are limbless and are succeeded by a long 
telson which retains the primary furca of the larva 
together with the secondary furca. ~ 


Fossit FOOTPRINTS FROM THE GRAND CANYON.— 
An account has recently been published by Dr. 
Giumore (Smithsonian Miscellaneous Reports, vol. 77, 
No. 9) fosml footprints from the Grand Canyon 
These occur in the Coconino sandstone of Permian age, 
and the ‘fauna’ is represented by sigh! genera and 
ten species of vertebrates and two of invertebrates. 
No other trace of the animals that made these foot- 
prints has as yet been discovered, and for the majority 
of them no attempt 1s made to connect them with any 
actual animals known from elsewhere. In two cases, 
however, the 1mpressions suggest forms strongly sug- 
gestive of, in one case the light lizard-like Armoscelis, 
and in the other the heavier Stegocephalian Cacops. 


‘In the absence of other criteria, these. tracks have 


some value in the geological correlation of these 
deposits with simular track-bearing deposits elsewhere. 
Dr. Gilmore is returning to the Grand Canyon to 
continue his investigations. 


SURVEY WORK IN THE Untrep Starzs.—In his 
annual report for 1924-25, the Director of the United 
States Coast and Geodetic Survey records a great 
increase in the amount 2a h oppa vere 
accomplished, owing to the acquisition o 
raal large modern i vases vessels. In 
Alaskan waters, surveys- have e great progress, 
both in the west and on goed oe 
im t surv were e on the Oregon an 
oe eer padi and revision work has been done 
on the and Florida coasts. The survey of 
the Virgin d waters is pearly completed, and good 
progress has been made ın the Hawaiian and Phili 
pine coastal waters. -Of the geodetic aban of oe 
survey, bably the most ım t was carri 

one: *, Beer nade and the 
United States to the west of Lake Superior, but a 
great deal of other work was successfully undertaken. 
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The report is fully illustrated with large-scale maps 
showing the progress of all surveys. 

- Poar Form or ETHYLENE Linxacz.—Attempts 
to determine So , whether compounds con- 
taining the ethylene linkage exist in a polar form have 
Pon Tade by a quantitative study of the reaction 
wi e reagent. The experiments b 
H. Gilman and J M. Peterson are fully described a 
the Journal of ithe American Chemical Society for 
February. Under the conditions of the experiments, 
no active or polar forms appear to exst, or the 
active forms are present only in extremely smali con- 
centrations or are not suffiaently active to react with 
the Grignard reagent. 

MELTING POINTS oF CALCIUM, BARIUM, AND STRON- 
TIUM OxmDEsS.—Some trustworthy values for the 
melting points of barium, calcium, and strontium 
oxides are given in the Journal of the American 
Chemical Soctety for February by E. E. Schumacher. 
Samples from several different sources were heated 
electrically in a tungsten boat supported on molyb- 
denum rods in pure hy: en at o2 atmosphere 
pressure. A carefully standardised optical p 
meter was employed to read the temperatures. The 
results are: calcium oxide 2576° C., barinm oxide 
1923° C., and strontium oxide 2430° C. 

Exa-IopiINE AND Exa-Camsrum.—The possiblity 
of the ‘ musmng’ elements of atomic numbers 85 and 
87, éka-iodine and eka-ceesium respectively, occurring 
in a subsidiary disintegration series of one of the radio- 
active elements, 19 discussed ın an interesting article by 
Prof. O Hahn in Dis Naturwissenschafien for February 
26 The nature of the surroundmg elements makes 
this very probable, although it ia pointed out that 
since eka-iodine and eka-cesium have odd atomic 
numbers, one would expect to find only very small 
quantities as compared with the prommate radio- 
active elements of even atomic numbers. Attempts 
to isolate an achve cesium from a highly active 
mesothorium preparahon containing radium are 
described, but the results obtained were completely 
negative. 

Execrric SALT BATH F AcCEs.— The Allgemeine 
Elektriatdtsgesellschaft of lin publishes every 
month a journal in lish called A.E.G. Progress, of 
interest to engineers. January number, discusses 
such subjects as the lfe and operating trustworthi- 
ness of turbo-generators, self- ting dynamos,’ 
wind-electric installations, benzol locomotives, etc. 
We were particularly interested by an artcle on 
electric salt bath furnaces. In the A.E.G. hardening 
furnace, a bath of molten salt is connected across the 
secondary of a transformer. The bath itself acts as 
the resistance and secures a uniform distribution of 
heat. The furnace 1s used for annealing, hardening, 
bea et and surface rar enna (carbonising) For 

ening toolsof neh it generates tempers- 
tures up to 1300° C. © regulation of temperature 
is done by simply altering the voltage applied to the 
transformer. A oe hood pl over the 
furnace protects the operator from the heat radiated. 
Three - p _power ıs used to operate nt Siti 
mixtures of salts are generally used. For ening 
high-speed steel the best salt to use is barium chloride, 
but for carbon steel it ıs better to use a mixture of 
barium and potassium chloride. A claim is made that 
an important saving 18 effected by the improved 
qay of the work and the certainty of the action of 

e fumace In a South African mine, the plant 
employed ıs capable of dealing with 6000 in 
eight hours at a cost of about two shillings per r100 
drills. Asbestos gloves and coloured glasses are used 
by the operators. p 
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Santal Medicine.? 


HE Santals are one of numerous aboriginal tribes 
inhabiting those hilly tracts of western Bengal 
that extend southwards from the Ganges into Chutia 
Nagpur They are—or were—distinguished for their 
bravery, independence, and love of sport It was of 
the Santals that an English m te, coming 
among-them with an official apom limited to 
the low-lying eastern districts of gal, complained 
that they confused him by their obstinate esion 
to the simple truth, or, as his Bengah clerk is said to 
have expressed it, by their ignorance of the value 
of ale. More than other untntored races do Santals 
live in dread and constant epyeerenen of malignant 
spinit, or bongas. So much do these as exclude 
e supreme but impassive good spirit irom men’s 
mınds that the earhest European missionaries, seeking 
among the people for some native concept of the 
supernatural upon which to i the theology and 
message of Christianity, are said to have their 
first unhappy attempts upon a misconception of the 
nature of a bonga. 

Santal medicine, like that of the vast mass of 
humankind, consists of superstition tinctured with 
materia medica ; but from the memoir under review, 
one gathers that among the Santals the superstitious 
element, though much preponderant, is strangely 
logical. The supreme epee lh Cando, desires 
that all Santals shall ive toa old age. He may, 
though slow to anger, visit the whole congregation 
with an overwhelming punishment such as famine, 
but the idea of slitting the individual thread b 
disease 18 not a of his plan Sickness must n 
occur during the allo span; but Cando has 
provided a sufficiency of herbs of powerful grace, 
which restore health. This being the ordained plan, 
it 18 useless to try to get it changed by individual 
supplications. For the ga disease the given 
remedy is already provided in Nature: it may be a 
household remedy known to all men, or ıt may be 
known only to persons who have acquired an exten- 
sive know dpo of diseases and their appropriate 
treatments. e author states that there are among 
the Santals persons professing such knowledge, who 
treat tho cick eolely and simply under Cando’s good 
providence, without invoking supernatural aid. Such 

ns he calls ‘medicine men’; but 1f only they 
received——-as they have not—a professional 
1 Mamotrs of the Asiatic Bengal, vol. to, No, 1, ‘Studies m 


Santal Mochome and connected By the Rev, P. O. Bodding. 
Part I The Sentai and Desease, Pp. wii+31gs. (Cabutta.) Rs. 51, 


training, they would come nearer our ideą of an 
orpodos physician. 

e true signification of ‘ medicine man’ belongs 
rather to the ojka, a more pretentious person, who, 
while professing a knowledge of diseases and of 
natural remedies, professes also to have acquired, by 
cram training and formal inrtiation, a knowledge of 

supernatural which explains why the sick man 

does not recover, or recovers only to relapse. Serious 
menacing disease 1s due mamly to bongas and ancil 
witches, and can be treated only by the ojha wi 
ponams the co-operation of the ján or witch-finder. 

o bongas can only do damage ; they have neither 
the will nor the power to heal. They act not dirdctly, 
but petted human errors and through ubiquitous 
teos, which, lke mucrobes, exist in great amber: in 
the body—e g. scabies, ringworm, leprosy, rabies, etc., 
are due to the activity oftejos Tho witches also act 
perpen f by secretly obstructing the efforts of the 
ojha to ver and a the appropriate bonga, 

The ojha 18 on f: terms wi bongas. If 
by proper divinations, incantations (muntars),; and 
sacrificial vows (sakets), he can get in touch with the 
responsible bosga, he may be able to appease it and 
can then apply his pharmacology. His attempts at 
communication with the bonga may, however, be 
obstructed or diverted by a witch, and then the agsist- 
ance of a ján may be necessary. Witches, of course, 
are not treated by propitiatory methods—iouwt au 
contrarre P| 

It ıs notorious that the belefs of most of the 
aboriginal races of India have been modtfied—some- 
times absorbed—by the circumambient insinuati 
Hinduisin, and the Santal theory of disease is a fee 
example of the process. As the author points out, the 

ka with his muntars (Hind. manira) and sahets 
( sahhi), and the ján are of Hindu origin—their 
names bewray them. Among the bongas, , there 
18 a special contingent with Hindi names The con- 
clusion therefore seems obvious—althongh the author 
makes no explicit statements—that the remaining and 
more rational parts of the theory are indigenous, and 
that oe ager with their charactenstic common- 
sense, have o a remarkably sagacious setting 
the heavy exotic superstitions. j 3 

This in memoir in this first instalment deals 
in minute detail with all the paraphernalia of super- 
stition A second instalment, treating of materia 
medica and medical treatment, is stated to be in the 
press. 





Egyptian 

EARLY all the fisheries of t lie within the 

territorial boundaries and are State owned. In 

1924 they brought in to the Government the sub- 
stantial income of some 83,000}. 

There are three main sources from which the fish 
I1) The Nile and uland waters, 
inclu basins and irrigation canals; (2) the Medi- 
terranean and, to a small extent, the Red Sea; and 
(3) the Delta lakes. Of these three fisheries, that of 
the Delta lakes is by far the most important Phaser) 
a yearly catch equal to two-thirds of the total fisheries. 
In the Mediterranean, Egypt poa in additon, 
very fine sponge beds within territorial waters 
along the north coast of Africa, west of Alexandria. 

Little information of scientific interest about the 
fisheries was available to the public up to 1919, except 


eo es drawn : 
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Fisheries. 

for the interesting chapter on nets and gear in use 
on the lakes and inland waters by Loat in Boulenrere 
“ Fishes of the Nile.” In 1919, however, the Coast- 
guards and Fisheries Service, under the disciplinary 
control of which the fisheries now lhe, secured the 
services of a scientific and technical assistant, Mr. 
G. W. Paget. From that date we received anzually 
reports o t interest In April 1924 the Govern; 
ment cl down the Fisheries R Section. . 

Between these dates the mere economic value of 


such an office became apparent to any one din, 
the reports. Of outstanding interest was ai s 


8 
stocking ent that has proved 
m OF iar pee a ee 
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These fish, which form a very large percen 
lake catches, migrate to the sea from the 
spawn., Where exactly the eggs are laid is not known, 
none having yet been certainly identified. As a resalt 
of the spawning, countless , under an inch in 
length, make their way back ugh. the straits to 
the lakes, there to renew the stock, being attracted 
thither by the outflow of comparatively tresh water 
into the sea. 

Lake Marytt, however, is at no time directly con- 
nected with the sea, the water-level being kept down 
by the action of ımmense pumps. The mullet fry 
fre attracted by the outflow of fresh water flowing 
down the canal from the pane into the sea, they 
swim up this canal, but their way into the lake 13 
barred the pumping-station. Consequently, the 
mullet fishery in this ] was negligible up to 1920 
In that year Paget inaugurated stocking operations, 
whereby these fry were captured at the pumps and 
taken in a specially designed transport boat out 
into the lake, where they were released. The following 
figures speak for the success of the operation. The 
number of fry troduced vanes from year to year, 
.but 18 in the neighbourhood of 30 millions. The 
actual lake-sde weight of grey mullet caught rose from 
practically nil in 1920 to 223 tons with a lake-side 
value of Bis soo: in 1923, and to 406 tons in 1924, 
and is sill nising. The actual cost of transport of 
the fry remains at about 350}. per annum. Asa 
direct result of this experiment, Paget was further 
enabled to study accurately the rate of growth, under 
natural conditions, of the fish.throngh three years, 
and to correlate growth with scale markings, with the 
advantage.of knowing the size at which they were 
put into the lake The cl of the Research Office 

evented this teresting problem from being carried 

ough the later years of the fish’s life 


It 13 at any rate gratifying to note in the 1924 
aerd Panman lonkina Berol the 
A a Dar , that attempts are being made to 


e of the 
to 


Peat in the 

PAPER not without importance in its applica- 
tion to one aspect of afforestation work in 
Great Brtan and Ireland appears in the Empire 
Forsstry Journal (vol. 4, No. 2, 1925). This paper 
bears the title “ of Peat and their Connexion 
with Afforestation,” and is by Mr. A C. Forbes, 
Director of Forestry, Irish Free State. The problem 


of afforeshng peat lands has been the ject of 
experiment for a considerable iod o in 
various parts of Europe, and in the British Isles two 


notable examples exist. The opinions of etperts in 
this branch, based on experimental work, can scarcely 
be said to have been unanimous. i 

Mr. Forbes’ paper is of value on one count, since he 
directs attention to the fact that the term ‘ t’ as 
used in the past has resulted in conmderable con- 
fusion, and as a consequence the values of experi- 
ments undertaken have become either misleading or 
altogether useless for other ae Home or countries. 
author roughly classifies what he terms ‘ peats proper ’ 
into five claves: (1) Turf peat, (2) heath t, (3) 
mountain peat, (4) sphagnum peat, and _{3)_ marsh 
peat. He shows that, so far as the bulk eo” peat 
areas which may be of im ce for afforestation 
p ın the British œ are concerned, the 
mountain peat is the most ım t. Forbes says 
that the confusion arising ın the past, especially in 
connexion with German literature, has been occa- 
moned by endeavouring to apply experuments which 
have proved satisfactory in the case of marsh peat 
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continue stocking the lake and also that other schemes 
of a somewhat similar nature, designed to improve 
the fisheries of the lakes and inland waters generally, 
that Paget had planned, are now being put in action. 
Amongst these 1s a method of driving, by means of 
fine-meshed nets, thousands of young fish into the 
main waters of the Nile from flooded areas that oy 
up ın the heat of the summer, thus causing mu 
waste of fish life. È 

A further source of valuable information to the 
Government was a survey of the sponge beds along 
the north coast of Africa, made in 1919 These beds,’ 
aie 1915, had been explorted by nomadic Greeks, 
who took their catches home with them From that 
date until 1920 the fishery la on account of the 
War. The 1919 survey provided a basis for deter- 
mining to what extent the beds will bear fishing 
without producing effects that may be harmful to the 
crops of future years. The fishery is now ron on an 
economically sound bams and is put up to auction 
each season by the Government, the fishing fleet being 
licensed and their catches inspected at regular in- 

It is surely false economy for a Government to 
i wi an office, in no wise costly, that 
renders such signal service. It 18,-however, perha 
a promise of better things in the future to read the 
Q 


owing. passage in a covering letter to the 1924 
report: 

W For motives of economy the Fisheries Research 
Section was closed down in Apri 1924 and the service 
of the Staff dispensed with, consequently no ımprove- 
ment in the conditions of the industry can be 
in the future except through natural causes until such 
time as the situation allows for the re-establishment 
of the Research Section, to study local conditions, to 
make scientific observations and to conduct experi- 
ments with a view to in the fish supply and 
to recommend methods for preventing the destruction 
of immature fish.” F. S. R. 


British Isles. 


to the other types of peat of his classification. “ Moun- 
tain peat,” he says, “is anes under humid 
conditions and usually at h elevations. 
to the climatic conditions ing- favourable to 
sphagnum development, mountain peat accumulates 
faster and attains a peia ae than heath 
peat, and may often inato in pure sphagnum, 
the lower layers of which solidify, and cut off the 
connexion between the soil water and the surface”’ 
Mountain peat extends down to sea-level on the west 
coast of Ireland and Scotland and in Somerset and 
Devon not much below 1500 ft. The author hazards 
the statement that there may be no less than 
10,000,000 acres covered with peat in Great Britain 
and Ireland. The two examples of attempts to 
lant mountain t on any scale were at ock- 
bon County way, whi was a failure, and 
the classic work carried out by Sm Jobn Stirling 
Maxwell at Corrour, a high-lying valley on the Moor 
of Rannoch, which is considered to be a partial 
success. ; 
The author puts forward his term of ‘ mountain 
t’ with an apology, and states that ‘tundra’ 
might be a better term, though a word seldom used in 
the Fogi jpneueee. per word ‘ tundra,’ however, - 
is casen y applied to the t marshy and 
wastes in No: ussia and Slee here These by the 
author’s own showing fall under his (5) marsh ts. 
The term ‘ tundra’ would therefore be misapplied to 
the mountain peat. : 
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University and Educational Intelligence. 


ABERDEEN—The Senatus Academicus has ap 
pointed Dr. J. L. McIn lecturer on comparative 


psychology, a member o the Faculty of Arts. : 
At the Spring Graduation the honorary degree.of 
LL.D. was erred on Dr. R. W. Reid, emeritus 


professor of anatomy in the University. The follow- 
ing doctorates were conferred: D.Sc. dn Mr. J. M. 
Henderson for a thesis on “ The Influence of Ultra- 
Violet Light on the Mineral Metabolism of Growth and 
Lactation ” ; Ph.D on Mr. W. M. Dicine for a thesis 
entitled “ The Scientific Method and Achievement of 
Aristotle and Bacon”; and on Mr. F. C. Kelly fora 
thesis entitled “ The Role of Iodine in Nutrition.” 

The Vice-Chancellor announced ety amounting 
to about 25,000/., bringing the total addition to the 
endowments of the University since the War to more 
than 200,000}. - 

, EDINBURGH.— Prof. P. S. Lelean has taken up duty 
as profeasor of public health. 

incipal Ernest Shearer, of the Edinburgh and East 
of Scotland College of iculture, has been appointed 
professor of agriculture in the University in succession 
to Prof. J. A S Watson, now of Oxford. This 
appointment, which 1s the outcome of negotiations 
between the University and the College authorities, 
will lead to a more intimate relationship between the 
two Departments. : 

Lonpon.—Prof. L Dudley Stamp has been ap- 
pointed as from August Ir to the Sir Ernest Cassel 
readership in economic geography tenable at the 
London ool of Economics. pen the latter part 
of the time Prof. Dudley Stamp was on war service, 
he carried out extensive work on the ancient 
geography of north-west Europe, for which he was 
awarded the Goaselet Medal and Diploma by the 
Société des Sciences (University of Lille). From 1921 
until 1922 he was geological adviser to oil companies 
in Burma, and since 1923 he has been profeseor of 
grosraph and geology in the University of Rangoon 


His published work includes “An Introduction to 
tra hy ” (1923) and numerous papers in the 
geol iodicals. i 


Mr. R. B. Forrester has been appointed as from 
Aunt a ts the Gi Heese Camel reed ip in 
foreign trade tenable at the London Sch of 
‘Economics. Mr. Forrester was formerly a lecturer 
in commerce at the School. ‘ In 1925 ee a 
Report on “ Scale Co-operative ‘keting in 
the U.S.A.” i of ulture Economic 
Reports, No. 4). He is er to Section F 
(Economics and Statistics) of the British Association. 
. It has been resolved to institute an Academic 

“ Diploma in Anthropology. . 





._ APPLICATIONS are invited for two Ramsay Memorial 
Fellowships for chemical research—-one for candi- 
dates educated in Glasgow-——each of the annual value 
of 250}., plus a possible further sum of not more than 
50). a year for expenses. The tenure of the fellow- 
ships is normally two years, but an extension to a 
third is issible. The latest date for the 
receipt of ER cations, which should be sent to the 
Secretary e Ramsay Memorial Fellowships Trust, 
University College, Gower Street, W.C.1, is June 5. 
APPLICATIONS are invited by the Royal College of 
Physicians of Edinburgh for the Dr. Jessie Macgregor 
prize in medical cience, value 63/. and open to 
medical women who are graduates in medicine of the 
University of Edinburgh, or who have taken the triple 
qualification, and who, before becoming qualified, have 
studied medicine for at least one year in Edin h. 
The latest date for the receupt of applications, by 
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the Convener of Trustees, the Royal College of 
Physicians, Edinburgh, is June 30. . 

TuE Rose Research Fellowship ın lymphadenoma, 
at St. Bartholomew’s Hospital, the annual value of 
which 18 60o/., plus expenses, will shortly be awarded. 
The research will be carried out at the Hospital under 
the direction of the professor of pathology, and the 
fellowship may be tenable, under annual re-election, 
for a penod of four qor Further information may 
be obtained personally from the professor of PEA 
logy, St. Bartholomew's Hospital, London, E.C.1, to 
whom applications should be sent by April 21.° . 

Szconpary education in the United States is 
developing along lines which point to its extension 
both upwards and downwards by undertaking, on one 
hand, the fitst two years’ work of the hitherto normal 
four-years’ college curriculum and, on the other hand, 
the seventh and th years’ work of the elementary 
schools. California led the way in what is known as 
the ‘ junior college’ movement, and has been followed 
by tilinois, Michigan, Minnesota, Missouri, Texas, and 
other States. Owing partly to these developments, 
but still more to the remarkable increase d the 
past five and twenty years in the number of their 
peal (from 9'5 to 23 per thousand of population), 

e blems presented by the secondary schools in 
the United States to-day aremany and complex. To 
stimulate, initiate, aid, and co-ordinate their investi- 

tion, a .“ National Committee on Research in 
Eday Education ” has recently been establiahed 
in close relationship with the Bureau of Education. 
The chairman is J. B. Edmonson, professor of meee 

education of the University o ies Soy an 
poe ary is E. E. Windes, a ee of the staff of 
the United States Commussioner of Education, 

Toe Government has decided to offer the 
Bloomsbuy site, purchased five years ago ‘for the 
Univeraty of Leadon, to the vendor, the Duke of 
Bedford, on the ground that “no effective! scheme 
for the utilization of the site” has matured. The 
Vice-Chancellor (Prof. E. A. Gardner) has issued a 
Memorandum, the object of which is to show “ how 
little the University can be blamed for being either 
dilatory or vacillating.”” The Vice-Chancellor states 
that “the movement of King’s College from its 
existing sıte in the Strand to Bloomsbury was an 
absolute condition of the offer.” On this question, 
it may be said, opinion is not unanimous, and it is 
significant that the establishment of King’s College 
on the site was not made a condition in the agreement 
between the Duke of Bedford and the Government. 
It is true that Mr. Fisher’s offer of April 7, 1920, was 
accepted by the Senate on October 20, 1920, but this 
acceptance was subject to onerous conditions. The 

istence of cross-currents is also indicated by the fact 
that so late as October 1925 the Senate informed the 
Government that the question of incr accom- 
modation at the Imperial Institute was a matter of 
great urgency It may be admitted, however, that 1f 
the removal of ge College was an absolute con- 
dition of the offer of the Bloomsbury site, the delay 
which has occurred can be readily understood. The 
Vice-Chancellor states at the end of his memorandufn 
that “it is clear that the site can be effectively used 
for ‘ University and College buildings in connection 
with the University of London’ within the much 
wider terms of the ent between the.Govern- 
ment and the Duke of ord. ... If this area is now 
lost to education, it or more expensive land in the 
same neighbourhood or near by will have to be 
acquired again later, bit by bit, by the Univerarty or 
its Colleges.” We may surmise that rf the University 
in 1920 spoken in these clear ringing’ tones the 
course of the negotiations with the Government might 
have taken a different turn. 
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Contemporary Birthdays. Societies and Academies. 5 

April t, 1874. The Rt. Rev. E. W. Barne, F.R Ș., | ` LONDON. : 
pr E hila Royal Society, March 25.—E. B. Verney: ‘The 
ADHI 3 18 ra Dr BD Bedson. secretion of pituitrin in mammals, as shown by per- 
1 1040, aydon . Jackson fusion of the isolated kidney of the dog. When the 
April 4, 1852. Prof. Arthur P. Coleman, F.R.S. head and neck of a dog are switched into n- 

April 5, 1849. Prof. George Forbes, F.R.S. parallel with- the isolated kidney, the blood 

April 5, 1865. Sir John Bretland Farmer, ‘F.R.S. during its passage through the Ae and neck a ee OP 
pair 6, tee = heate mery, E Ae Rs, | stance or substances which inhibit the poa of the 
April 8, 1861, Prof. T. TETIN RAA isolated kidney, augment the urinary ride output 





“Dr. Barnes, Bishop of Birmingham, was educated 
at King Edward's Grammar School, Bi irmjngham, and 
Trinity College, Cambridge Wrangler è and second 
Smith's prizeman, he was e rdainad 3 in,1902, becoming 
in the same year an assistant tutor at Trinity ın 
mathematics; afterwards (1908-15) he was tutor. 
From 1915 until xr919 Dr. es was Master of the 
Temple. 


Dr. Benson, emeritas professor of chemistry in 


Durham College of Science, was educated at Fairfield 
School, Manchester, at the Grammar School there, 
and at Owens College. He also studied at the 
University of Bonn. 


Dr. Daypon Jackson is a Londoner. General 
Secretary of the Linnean since 1902, he is 
perhaps best known to botanists through his close 
association with the preparation and issue of the 
Index Kewensts. He 18 Siege for man 
- works for botanical stud notably “A Coie to 
the Literature of Botany ” (1881); and “ ‘A Glossary 
of Botanic Terms ” (1916). 


Dr.. COLEMAN, emeritus professor of geology in the 
University of Toronto, was educated at the Victoria 
University, Cobourg, Canada, and at the University 


of Breslau. At the former he was (1881-90) professor 
of geol and natural history. He was geo 
to the Bureau an inf of Onta, 1893—1909, 


Deoa eee moran work. Murchison 

eal Society of London, he has 
Aa largely to Geologica] Si of the history of the 
stratified systems and of the igneous rocks of Canada. 
Dr. Coleman was president of Section C (Geology) 
a at British] Association at! the] Sheffield meeting 
I9IO 

Prof. GEORGE ForBEs was educated at the Univer- 
sities of St. Andrews and Cambridge. He is.a 
Chevalier of the Legion of Honour of France. Some- 
time professor of natural phil hy in Anderson’s 
College, Glasgow, he afterwards Aeeoted himself to 
electrical projects. Prof. Forbes was electrical 
eee for the first series of installations at Niagara 

, 1891~95. 

Sa Joun Farmer, professor of botany in the 
Imperial College of Science and Technology, graduated 
at Magdalen ege, Oxford. He is a member of 
the Advisory Council of the Department of Scientific 
and Industrial Research. In 1919 he received a 
Royal medal from the Royal Society for his researches 
in the cytology and anatomy of planta. 

Sir Wittiam Harpy was born at Erdington. He 
received his education at F ingham College and 
Gonville and Caius College, Cambridge. After somé 
years’ service, he retired last year from office as one 
of the secretaries of the Royal Society. 

Mr. LampPLUGH was born at Driffield, East York- 
shire. He joined the Geological Survey of Great 
Britain in 1901, seta Assistant Director, 1914-20. 
He is a past president of the Geological Society. 
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percentually, or sometimes absolutely, and 
the renal blood flow. This result is still obtained 


after previous of the pituitary body. It 
does not occur as the result of perfusing the pelvis and 
lower limbs in el with the kidney. Previous 
removal of the pituitary body abolishes the reaction. 


An antidiuretic, chloride - on onal and vaso- 
constrictor principle or principles are contributed by 
the pituitary body to blood during its e throug 
head of a dog.—H. W. Florey and H. M. Carleton : 
ae cells and their function. Capillaries in cat’s 
have been studied by a method which 
enables blood-vessels to be selectively stained by intra- 
arterial injection of fixative and stain. Morphologi- 
cally definable Rouget cells cannot be identified. 
In vivo, capillaries reacted to mechanical stimuli and 
particularly y to the action of histamine and pitnitrin. 
e capillaries are capable of actively expanding 
and con their motor activities reside, not in 
Rouget cells, but in the endothelial elements.—R. M, 
Sargent: The relation between o requirement 
and speed in ing. A modification is deacribed of 
the usual method of determining energy expenditure 
during running. The subject does not wear a mouth- 


piece, or a Douglas bag, and the exercise can 
acto energy under natural conditions. The results show 

expenditure and that involved in ‘ start’ 
and in -up.’ For the subject of these Ti- 


ments to Fah 120 yards in 13 seconds necessita 
energy expenditure equivalent to an oxygen require- 
ment of 29 litres per minute, or to Eve horse-power. 
There 18 extreme en cost for rapid ‘and vigorous 
exercise of short duration. An approximate means 
of allowing for energy utilised im ‘start’ and in 
‘pull-up’ is ado . Then ths general relation 
between speed in running and o requirement is : 
Oxygen requirement per 120 increases about as 
the 2:8th power of speed. requirement per 
minute increases foal non T as the 3-8th power of 
speed. The calculated optimum ormances agree 
well with those actually recorded (or estimated) by 
the subject, over the mange 300 yards to 2 miles. — 
Seana King: Oogenesis Oniscus Asellus.—J. L. 
Synge : E PA E Meas A ynamıcs. The represen- 
tation of configurations by points of multi-dimensional 
Riemannian space has been used hitherto to discus 
certain aspects only of classical dynamical theo 
In the present pa tensor notation is used thro 
out, nd to the ava es of this notation the novel 
results are due. Paralle discussions are iven corre- 
sponding to two line-elements-—the ‘ kinematical’ 
lint-element, ds*=2Td#=a,,dg"dq*, and’ the ‘action’ 
line - element, ds* = 2 (h— V) Td# = (h— V) a, ,dgudg*. 
The laws of motion are discussed, | to a general- 
isation of Bonnet’s theorem on particle orbits and a 
eometrical elucidation of the Principle of Least 
Carvature. A completely determinate form of the 


uations for non-holonomic ms is 
developed. and suffiaent conditions are 
obtained for the admissibility of (N -— 1) ignorable 


co-ordinates in a system with N degrees of om. 
From an invariant Seen definition of SADUY, 
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three special of particular dynamical importance 
are age ae Ceas of steady motion is 
A © m of normals to a curve, onginally 
efined by Blaschke lays a -fundamental part.—. 
P. E. Shaw and C. S. Jex: Tribo-electricity and 
friction.—H. G. de Laszlo: The absorption-spectra of 
some naphthalene derivatives in vapour and solution. 
The ultra-violetabsorption spectra SF nono dervatives 
of naphthalene containing the groupe CH,, Cl, Br, 
OH, COOH, CN, and NH, were in vapour 
and in hexane solution. The f-isomer spectra 
more like that of naphthalene than the a spectra. Al 
were shifted to the red when compared with 
naphthalene by an amount which is of the same order 
in the case Fi naphthalene ae pacar o derivatives 
containi same group. solution spectra are 
almaya shifted towards the red when compared with 
the vapour. This shift varies with the group, sug- 
gesting a modified “ Stark effect ’’ when the Poler 
molecules are in the strong electric field of the solvent. 
The bands of most of the bodies examined have been 
ranged in simple series. These periodicities, repre- 
maig ae atomic oe tions, are all smaller 
to parent and appear again in the 
infra-red.—O. Maass and W. H. Barnes : Some thermal 
constants of solid and liquid carbon dioxide.—R. H. 
Fowler and D. R. Hartree: An interpretation of the 
perum of ionised oxygen (O II). terms of the 
II spectrum deduced from the observed lines by 
. A. Fowler Ky correlated wıth theoretical terms 
on the theory of complex spectra develo 
by Heisenberg and Hund. The general RO ay 
satisfactory. No lines ınvolving the deepest-lying 
terms have yet been identified, but from consideration 
of the O I spectrum it appears likely that the normal 
ene eee ee 
G. C. Simpson: i i The conducting 
channel of a tning flash o tes in the region 
of maximum electric field and develops only in the 
direction’ of the seat of negative electricity. A 
negatively charged cloud can only be disc by a 
ee originating in a positively cloud, 
or in the induced me Regine brag on earth’s 
surface. A positively charged cloud may be dis- 
a by discharges starting in the. cloud and 


either in the surrounding air or on the 
earth's a A If a Hghtning flash is branched, the 


branches are always di towards the seat of 
negative electridty. The application of these con- 
clusions to 442 photographs of lightning discharges 
reveals the fact that the majority of lower clouds from 
which discharges proceed are positively charged. 


Geological Society, February 19.—J. W. Evans: 
Regions of compression (Anniversary address). The 
characteristic structures of regions of compression— 
folding, thrust-faulting and slaty cleavage—are, as a 
role, the result of horizontal forces ultimately to be 
attributed. to the contraction of the earth’s interior 
as it cools. It has been doubted whether, with the 
energy released by radioactive elements, the earth 
cools at all. The whole of that energy, however, is 
not converted into heat; much must be employed in 
effecting physical, chemical, or atomic changes in the 
surroundingrock. Jeffreys shows that the contraction 
on cooling of the rocks is more than enough. 
to account for the folding of existing mountains. But 
there are many folds of anclent mountains, now worn 
down, which would uire still more contraction. 
This may have occurred in the following ways: (1) the 
harin of uncrystallised retaining the 


volatile constituents 18 ter than thet f 
of crystallised 
rocks’; (OI 1b ACTON of tion is equal 





to that on a big fall of temperature ; (3) con ion 
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may take place on changes of crystal-structure, 
chemical composition, or even atomic nature ; (4) 1t 
will result from the loss of volatile constituents ; and 
(A it must follow on the increase of pressure 1h the 
earth’s interior due to the slowing down of its rotation. 
On the other hand, the extent of the crust be 
locally increased in periods of tension by (1) infillin g 
of rifts by igneous intrusions, and (2) slip-faulting ; 
and also by hydration of rocks. mpression and 
folding may also result (1) from change in the earth’s 
form on diminished rotation ; (2) from change in the 
position of the crust relatively to (a) the poles and 
ator, (b) the maximum of vitational force. 
Istalin of the process of folding, two examples are 
described : (1) the ‘ Heréynian,’ or ‘ Armorican,’ fold- 
ing of the south-western of England and 
south Wales; and (2) the Wealden folding between 
the Thames Valley and the ‘ Massif Central’ of 
France. 


Physical Society, February 26.—J. E. Calthrop: 
The effects of torsion upon the thermal and electrical 
conductivities of aluminium, with special reference to 
single crystals. An attempt has been made to find 
the changes produced by torsion in the conductivities 
of single aluminium crystals, and of the annealed and 
hard alumimium wires from which the crystals are 
pre . The hard wire gave a decrease of a few 
a ae a thousand in the thermal conductivity, but 
no change greater than one part in I000 has been 
found in wires. The decreases in the electrical 
conductivities, of the order of a few in 10,000, 
ap to be almost the same for specimens.— 

PAT Harrison : A study of the concurrent variations 
in the thermionic and photo-electric emission from 
platinum and m with the state of the surfaces 
of these metals. . The thermonic and tea a sea 
work functions for the same specimens of tungsten and 
platinum depend greatly on the previous heat treat- 
ment of the maternal. For platinum the curves show- 
ing the dependence of photo-electric sensibility on the 
wave-l of the irradiation are of four different 
types, while as regards thermionic properties the 
specimens can take up either a ‘ large-emission ’ or 
a ‘small-emission’ state, according to the treat- 
ment. The photoelectric work function of platinum 
a to be greater than the thermionic, but no 
Sohinite: results were obtained for tungsten. The 
photo-electric curves obtained for both metals ex- 
tended asymptotically towards rero emission in the 
direction of increasing wave-length. The irregular- 
ities in behaviour are attributed to the state of the 
surface of the specimens. ae 


Royal Statistical Society, March 16.—Major P. G. 
Edge : The growth of mortality due to motor vehicles 
in En d and Wales, 1904-23. In 1904 171 deaths 
ca by motor traffic were recorded in England 
and Wales; by 1923 this figure had grown to 2414. 
During the period 1904-23, while the mortality rate 
due to all causes had diminished by more than 11 per 
cent., the mortality caused by motor traffic! had ın- 
creased by approximately 1000 per cent In'London 
the figures for I904 and 1925 were 24 and 595 
respectively. The general mortality rate m London 
was 30 per cent. lower in 1923 than in 1904, while 
motor fatalities increased by more than 2000 per cent. 
Motor-vans are responsible for more than their share 
of fatal accidents. Pe licences should: only be 
issued after a serious test of proficiency, and: vehicles 
should be compulsorily insured. Lack of road sense 
and responsibility are more frequent factors of acci- 
pate among commercial vehicles than among owner~ 

vers. 
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British Optical Science. 
HE practice of optical science is largely cOncerned 
with the provision of means for aiding vision 
and increasing its effectiveness. Of the human senses, 
vision is the one on which, above all others, scientific 
work directly or indirectly depends for its successful 
prosecution. Thus, while optics may be regarded as 
the handmaiden of the other branches of science, the 
service rendered by it is essential and fundamental. ft 
has provided science with—if we may quote the three 
classical examples—the microscope, without the aid 
of which medical science would have made little 
progress; the telescope, which has enabled astronomy 
to explore the heavens; and the spectroscope, which 
has played such a predominant part in modern physics 
and astrophysics. 

With the increasing application of science and 
scientific methods to industrial processes, optical science 
has been brought more and more into the service of 
industry. It bas efficiently fulfilled this service by 
reason of the fact that it has been able to provide not 
only delicate and powerful means of making observa- 
tions, but also means of making accurate quantitative 
Measurements in a simple and rapid manner. The 
use of the spectrometer in chemistry and the chemical 
industry, of the refractometer in biochemistry and in 
the preparation of foodstuffs, of the polarimeter in the 
evaluation of essential oils and in the sugar industry 
and of the interferometer in the examination of gases) 
and liquids, are a few examples of such applications, 
which are generally distinguished by simplicity of 
manipulation and by the rapidity with which, results 
can be obtained. 

As the study of absorption spectra has progressed, the ` 
measurement of selective absorption has become of 
great practical importance to the chemist, and spectro- 
photometers are now in regular use which' enable 
quantitative measurements to be made, not only in 
the visible spectrum, but also in the infra-red and in 
the ultra-violet. The modem colorimeter has provided 
means by which the analysis and specification of colour 
can be recorded numerically, and thus permits of the 
accurate reproduction of any colour without recourse 
to the instrument on which the analysis was actually 
made. The position occupied by the microscope as an 
instrument of control is so thoroughly appreciated that 
it need scarcely be mentioned. A casual study of the 
many papers that heve been read at the meetings 
of the Industrial Applications Section of the Royal 
Microscopical Society is sufficient to make one realise 
the difficulty of specifying any industry of real import- 
ance which has not materially benefited by the use 
of the microscope. The application also of the camera 
and of optical projection methods in routine testing 
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and in specific investigations in industry has now been 
definitely established. 

A survey of the uses to which optical mstruments 
bave been put might be indefinitely extended. Not 
only in industry but also in astronomy and geodesy, in 
medicine and biology, in aviation and navigaton, in 
photometry and illumination, in education and enter- 
tainment, has optical science found wide and useful 
scope for the application of its products. Nor has it 
neglected the simpler appliances on which so many of 
us depend for overcoming the limitations of our unaided 
- vision and enabling us to carry out our ordinary occupa- 
tions with greater comfort and consequently with 
greater efficiency. There has been evidence of growing 
interest in the care and preservation of the eyesight, 
whether of the child, the adolescent, or the adult, and 
considerable attention has been directed to a study of 


the eye, more especially with regard to the mechanism - 


and processes involved in the act of seeing. Improve- 
ments have been effected in the methods and apparatus 
for detecting and measuring errors of curvature and 
refraction of the eye, and, simultaneously, investiga- 
tions have been conducted which have resulted in many 
important improvements in the form of the lenses 
applied to give the necessary correction. 

The advances which have been made during recent 
years in the development and production of new types 
of optical instruments have been notable and far- 
reaching in their effects. On a previous occasion 
(NATURE, Aug. 22,1925, pp. 265-267) we referred to the 
predominant share taken by British workers in aiding 
these advances and suggested that, in the interests of the 
optical industry, its achievements should be made 
more widely known. The forthcoming Optical Con- 
vention, which is to be held during the week April 12-17, 
should provide an opportunity for, the technical and 
general public to obtain a comprehensive account of 
the important developments that have taken place in 
„optical science and in the optical industry in Great 

Britain since the last Optical Convention in 1912. 

‘At no time in the history of British optics has 
progress been more rapid than during this period, and 
evidence of this progress in the different branches of 
theoretical optics, in the varieties of optical instruments, 

- and in the various applications of optical methods, 
ghould not be lacking. British optical products are of 
such variety that a thoroughly organised and descriptive 
exhibition of them should have a high educational as 
‘well as commercial value, and should prove of interest 
not only to the optical expert and to those engaged in 
scientific work in which optics is subservient to some 
other branch of science, but also to that large and ever- 
increasing body of regular users of optical instruments 
of various types who are yet uninstructed in the 
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nature, construction, or origin of the instruments 
they use. 

The invention of optical systems and the development 
and perfection of new instruments, during the period 
under review, have been accompanied by investigations 
into the fundamental scientific principles on which 
they are based, and results of considerable value have 
been published. Continuous investigations have been 
conducted, for example, in analytical geometrical optics, 
in refractometry, and in colour measurement at the 
National Physical Laboratory, Teddington, in physical 
optics and instrument design at the Imperial College of 
Science and Technology, London, and in ophthalmo- 
logical optics at the Northampton Polytechnic Institute, , 
London. Investigations of a fundamental nature, as 
well as those directed towards immediately practical 
ends, have also been conducted ‘at the British Scientific 
Instrument Research Association, at various universi- 
ties and colleges, and in the laboratories of several 
manufacturing firms in the optical industry. The full 
nature and extent of these investigations will no doubt 
be clearly indicated during the Convention, and also 
their influence, on one hand, on optical production, 
and, on the other, on the progress of related branches 
of science. , l 

Papers dealing with the results of these investigations 
will be of interest mainly to those engaged professionally 
in optics or in-the application of optics to some special 
science. The programme also includes, however, 
lectures addressed more particularly to the amateur, 
and discourses and demonstrations of such a character 
as to show the position of optics in the everyday life 
of the individual and of the nation. Thus, if the aims 
and objects of the Convention are even in part attained, 
there should result not only a much wider appreciation 
of the past achievements and current enterprise of the 
British optical industry and those associated with it, 
but also.an appreciation of the part played by optical 
science in almost every sphere of human endeavour. ; 


Agricultural Progress in the 
United States. 

Hisiory of Agriculture in the Northern United States, 
1620-1860. By Dr. Percy Wells Bidwell and Prof. 
' John I. Falconer. .(Publication No. 358.) Pp. 
xii+ 512. (Washington : Carnegie Institution, 1925.) 
ROM the time of the Pilgrim Fathers in 1620 until 
the Civil War and the abolition of slavery in the 
middle of the last century, agriculture in the northern 
United States developed steadily from the smallest 
beginnings, progress being intimately associated with 
increasing colonjsation and extension of occupied lands 
westward; In the present volume the authors ‘have 
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most ably presented the history of American agriculture 
up to the time that a radical change in the economic 
life of the nation was brought about by the Civil War. 
The account is one that will appeal to the general reader 
of history as well as to the agricultural worker; and, 
notwithstanding the wealth of detail, it captures the 
imagination and leaves a clear and forcible picture of 
the progress of agricultural development in the States. 
The earliest settlers on the eastern seaboard found 
some land already cleared and abandoned by the 
Indians, and further rough clearance was made by 
burning woods and meadows. Maize was the chief 
grain crop from the beginning, and the primitive method 
of manuring was to insert two or three fishes in each hill 
of corn. Multiple cropping was practised with maize, 
peas,.and pumpkins, and wheat did well when intro- 
duced until attacks of black-stem rust, about 1860, 
caused spring wheat to be abandoned in favour of 
autumn wheat. Stock was very scarce at the begin- 
ning, the initial difficulty being shortage of forage, the 
native grasses not being sufficiently nutritious. ,The 
rapid spread of introduced English grasses and clovers 
improved matters, and islands were largely utilised for 
pasturage, as the common field system of agriculture 
precluded grazing for much of the year. The intro- 
duction of sheep was encouraged by legislation, especi- 
ally in New England, and though horses were also 
brought in, oxen were preferred for most farm work 
for almost two hundred years longer. The earliest 
New England farms were very small, only about 13 to 
38 acres, which was rather surprising considéring the 
cheapness of land. Lack of capital was the difficulty, 
and ,this was reflected in the scarcity of livestock and 
food supplies and the poverty of farm tools and imple- 
ments, even ploughs being missing at first, the work 
being done by mattocks and hoes. The first begin- 
nings of trade in agricultural products were to relieve 
the food shortage, but eventually trade between the 
West Indies and New England was a central feature 
of economic life. New England supplied general 
agricultural necessities to specialised sugar-planting 
islands which could not afford time or labour for pro- 
ducing them. Export of horses and salted meat began 
about 1650, and continued until the end of the eighteenth 


century: Boston, Philadelphia, and New York became 


‘the chief centres for internal trade in farm products. 
Various systems of land tenure and distribution were 
adopted by different colonies, but the fundamental 
economic condition behind them all was the abundance 
of cheap land, which made both large estates and 
tenancy impossible. New England adopted community 
settlements, and common fields survived in pastures 
long after tillage fields had been separately enclosed. 
The system in the middle colonies was that of settle- 
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ment by the individual and payment by quitrents, 
which were practically unknown in New England. 

«During the eighteenth century two types of agri- 
culture existed, that of pioneering in new settlements 
on the frontier, steadily advancing to the west, and 
that of the older agricultural communities on the sea- 
coast. The continual grain cropping and general lack 
of manuring caused much land soon to become worn 
out,’ and westward migration in search of more’ ' fertile 
areas became general. Nevertheless, the value of land 
in the eastern colonies rose rapidly, and land speculation 
became rife. As time went on the land systems put 
into force in the different States opened up affected 
the relative colonisation and, except in New York 
State, the settlement of back country was favoured. 
Emigration west was also partly influenced by 4 grow- 
ing desire to escape from the puritanical social and 
ecclesiastical systems common in early settlements. 
The pioneers cleared land by girdling or burning, 
followed by two years’ grain crops and then grass. The 
life was extremely hard, but resulted in great increase 
in the capital value of the holdings even when incomes 
were small. Lumbering, potash, and maple sugar- 
making were subsidiary industries in suitable districts. 

About 1780 the poorness of the farming was note- 
worthy, rapid deterioration of land being caused by 
lack of rotation crops. Successive unmanured grain 
crops were taken until the land was exhausted, when 
it was allowed to become covered with grass and 
bushes for several years until it was considered suffi- 
ciently rested to produce more grain. This system of 
weed fallowing for renewal of.fertility was gradually 
replaced by sowing down artificial meadows, as the 
stock increased beyond the capacity of natural pastur- 
age. Some manures, as seaweed, gypsum, and lime- 
stone, came slowly into use after 1750, and rotations 
were introduced. Maize held its position as the chief 
grain crop, the total produce being more than all other 
cereals together. The association of wheat rust with 
the barberry was soon recognised, and legislation 
against the shrub was in force so early as'1726 in 
Connecticut. 

The colonial farms, throughout the eighteenth 
century, were almost entirely self-contained, providing 
food, clothing, and housing for their occupiers; salt, 
molasses, rum, tea, and coffee being- almost ‘the only 
goods habitually bought. Farmers on the coast were 
often sailors or fishermen as well, and inland farmers 
were often artisans. The lack of a home market was 
the insuperable barrier to specialisation in fafming and 
prevented progress, in inland towns especially.’ Export 
trade to Europe grew towards the close of the eighteenth 
century, but that to the West Indies remained the most 
important, 1} million bushels of maize being exported 
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thereto in 1792, and more than x million bushels of 
wheat. 

-. The first forty years of the nineteenth century marked 
a period of expansion and progress, as the population 
rapidly increased with a westward movement. The 
government federal land policy favoured settlement, 
giving liberal political privileges and freedom from 
tariff restrictions to new settlers. West of the Alle- 
‘ghanies the richer land gave better crops and pasturage, 
but all the early western settlements were extensive in 
nature, little labour and capital being expended over 
large areas, production being chiefly for home con- 
sumption until such time as markets were opened up. 
The gradual development of internal western trade with 
„an eastern market for livestock was of great significance 
in American economic and political history. At the 
end of the eighteenth century definite interest in agri- 
cultural improvement was aroused, and the first agri- 
cultural society was founded in Philadelphia in 1785 ; 
others followed, and were pioneers in agricultural 
education. i 

In 1807 one Elkanah Watson exhibited two 
merino sheep at Pittsfield, Massachusetts, thus found- 
ing the cattle shows or fairs in the United States, 
making the direct appeal to farmers which the agri- 
cultural societies had failed to do. State aid was. 
forthcoming, and a chair including agriculture was 
founded at Columbia University, while at Gardiner, 
Maine, the first institute for teaching farming only was 
opened in 1822. The Agricultural College, however, 
was founded considerably later, in 1857, at Michigan. 
During this period also many types of labour-saving 
machines were introduced, aiding progress still further. 
Wool growing on a commercial basis began to develop 
in a spectacular way in the eastern States, nineteen 
million sheep being grown in 1840, and general im- 
provement and specialisation of livestock took place, 
with the introduction of:special breeding stock from 
abroad. Throughout the colonies a gradual transition 
was taking place from self-sufficient economy to com- 
mercial agriculture, the chief hindrance being lack of 
working capital and imperfect organisation of markets. 
The most significant change was the decline in house- 
hold industries, with the transfer of textile industries 
from farm-house to factory. 

After 1840 a period of transformation set in, which 
is dealt with very fully by our authors. The develop- 
ment of prairie agriculture in the west, with rapid 
settlement and soil exploitation, the building of canals, 
roads, ard railways, thus giving access to new markets, 
caused readjustment of eastern farming to meet western 
competition, while the advance in agricultural chemistry 
made possible the era of artificial fertilisers. By 1860 
the increase in corn production and stock rearing had 

NO. 2945, VOL. 117] 


pushed steadily westwards, while hay was the leading 
crop in the east, where dairy farming had grown steadily 
m Importance. ` - 
The situation at the close of the period under con- 
sideration may best be indicated by a quotation : 


- “Whenever a branch of agricultural production, such 


as wheat, wool, or beef, proved profitable in the west 
and poured its supplies into the eastern market, it 
became necessary for the eastern farmer to find some 
other line of development; and, fortunately for the. 
eastern farmer, the development of an urban popula- 
tion made this possible. The uncertainty in the choice 
of farm enterprises was stimulating to thought. It 
tended to make the agriculture of the period rational 
rather than traditional. It stimulated the developrhent 
of the agricultural press and paved the way for the estab- 
lishment of agricultural education.” W.E.B 





Crystals and Chemistry. 


Crystalline Form and Chemical Constitution. By Dr. 
A. E. H. Tutton. Pp. xii+252. (London: Maec- 
millan and Co., Ltd., 1926.) ros. 6d. net, 


IME was when the crystal was emblematic of thè 
mysterious and the supernatural; the regularity 

and beauty of its outward form inspired the belief that 
it possessed properties whicb placed it on a different 
plane from ordinary matter. Science has discredited: 
the superstition but has really emphasised the wonder 
and the mystery. That the regularity of form implied 
a corresponding regularity in elemental structure was 
early recognised, and many and varied have been the 
attempts to explain the nature of a crystal in terms of 
the properties of the chemical molecules of which it is 
composed. Of recent years the subject has received 
fresh attention chiefly because the discovery of X-rays 
has placed in the hands of the physicist a new tool 
which enables him to probe beneath the surface and 
actually to examine the arrangements and dispositions 
of the atoms or molecules in the small unit of pattern, 
the continued repetition of which finally results in the 
familiar crystal. -The widespread and continually 
expanding applications of X-rays to the problems of 
crystallography have perbaps resulted in a tendency to 


‘ignore the results of previous work, and a book such 


as this will perhaps do something to emphasise the 
immense volume of results accumulated by the pure 
crystallographers, results which have perhaps not 
always had the recognition they merit. 

The book contains the subject matter of a series of 
lectures and is, in a way, an abstract of some of the 
material dealt with more fully in the author’s larger 
and well-known text-book. The title is a somewhat 
comprehensive one, and it ‘is not to be expected that 
the whole of the field it implies can be covered in a 
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relatively small volume. Dr. Tutton’s own researches 
form the bulk of the material on which the deductions 
are based. These are, for the greater part, concerned 
with’ some remarkable isomorphous series, the alkali 
sulphates and selenates and the corresponding double 
sulphates and selenates. For the satisfactory examina- 
tion of the small variations in structure of the members 
of such series, the author was forced to devise new and 
more accurate methods of measurement, and one 
chapter is devoted to a description of some of the 
elaborate and ingenious instruments designed especially 
for this work. 

In the succeeding chapters are given the results of 
these investigations, results which once more demon- 
strate that an increase of knowledge almost always 


results from an increased precision of measurement. 


The author emphasises the fact that, although there 
is a very close resemblance between the various 
members of these series, there are differences and these 
differences are subject to very definite laws. For 
example, when potassium is replaced successively by 
rubidium and cesium, all the properties of the crystal 
show progressive changes ; rubidium is always inter- 
mediate between potassium and cesium, no matter 
whether it is the dimensions or angles of the crystal 
unit, the refractive indices, the heat expansion, or some 


other property which is being measured. In the same |, 


way, it is always found that the ammonium salt 
resembles extremely closely that of rubidium, implying 
that a replacement of the rubidium atom by the NH, 
group can be effected with practically no change in the 
crystal properties. - 

In the latter half of the book various interesting 
problems are discussed, problems which are for the 
most part suggested by the researches on isomorphous 
series. There Dr. Tutton describes the conditions 
which favour the growth of crystals of one substance 
on the surface of another and the formation and nature 
of mixed crystals. Further chapters are devoted to the 
questions of enantiomorphism and optical activity and 
to that interesting phenomenon, the liquid crystal. 

A brief survey is given of Federov’s methods of 
crystal classification and description, and in directing 
attention to this work the author has performed a real 
service. To one accustomed to the usual method of 
crystal description, Federov’s papers make difficult 
reading, but the signs are not wanting that there is a 
real physical significance in the notation and that, in 
many cases, the description of a crystal in the way 
advocated by Federov gives a valuable clue to the 
molecular arrangements. 

Throughout the volume the author frequently refers 
to the results of X-ray measurements, but has made no 
attempt to give a full account of this work. His aim 
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has rather been to show how it has confirmed and 
extended the deductions made by the older methods. 
Thjs does not mean that he does not apprecfate the 
X-ray work ; in fact, in his enthusiasm for it, he is apt 
at times to take as an established fact what the X-ray 
worker intended only as a speculative suggestion. 

.The book is admirably produced and profusely 
illustrated by excellent diagrams and plates, and is 
completed by a bibliography of the author’s researches 
and a detailed index. It is perhaps a pity that no 
references are given to the many other researches 
described throughout the volume. 





Osteology of the Reptiles. 


The Osteology of the Repitles. By Prof. Samuel Wendell 
Williston. Arranged and edited by Prof. William 
King Gregory. Pp. xili+ 300. (Cambridge, Mass. : 
Harvard University Press; London: Oxford Uni- 
versity Press, 1925.) 18s, 6d. net. i 
N no domain of zoological science have the con- 

tributions of American naturalists been: more 
splendid than in that of vertebrate palæontology, and 
in the list of pioneer workers in this domain an honoured 
place will always be accorded to Samuel Wendell 

Williston, who, born and nurtured in obscurity, had 

by the time of his death in 1918 won his way to recogni- 

tion as the chief authority upon the extinct amphibians 
and reptiles. Apart from his specialist papers upon 
fossil vertebrates and upon modern dipterous flies, 

Williston was well known to the general zoologist for 


“his excellent book on “ Water Reptiles of the Past 


and Present,” published in 1914, and during the last 
year of his life he was busily engaged in the preparation 
of a second work of a general character on “ The 
Reptiles of the World, Recent and Fossil.” The volume 
now under review comprises the main part of this 
general work, so far as it had been completed at the 
time of the author’s death, put into shape and edited 
at the competent hands of Prof. W. K. Gregory. 

The book is one which will be of great use to the 
student and teacher of osteology, while to the general 
zoologist it will serve the useful purpose of providing 
a conspectus of contemporary knowledge regarding 
the bony skeleton of extinct reptiles, drawn up by a 
master of the subject. 

Perhaps the most valuable part of the book consists 
of the series of illustrations, nearly two hundred in 
number. These’are for the most part line drawings 
by the author, embodying the latest results of palseonto- 
logical research whether by himself or by others, and 
of admirable clarity. While these drawings take up 
a large part of the whole volume, they are accompanied 
by clear and valuable ga ara Yay here 
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and there by gaps still unfilled when the author finally 
laid down his pen. The weakest parts of the book are 





Enzyme Action. 


to be fðund, as in many other palæontological works, Die Fermente und ihre Wirkungen. Von Prof. Dr. Carl 
where the author strays beyond the confines of osteology Oppenheimer. Nebst einem Sonderkapitel: Physi- 


into the field of general evolutionary theory. Such old 
friends as “ evolution is irreversible,” “‘ there has been 
a continuous loss of parts ” (in the evolutionary history 
of the bones of the skull), “a race of small animals has 
never been evolved from a race of large animals,” had 
’ better be omitted in the text-books of to-day. They 
are in conflict with one of the main canons of evolu- 
tionary philosophy—that its principles must be founded 
upon a broad basis in which are incorporated the avail- 
able facts not of paleontology alone but of comparative 
anatomy, embryology, physiology, and field natural 
history as well. i 
In practice such statements do harm; for the 
student, his attention gripped in the first instance and 
his interest fired by such clearly and crisply enunciated 
‘laws,’ is bound sooner or later—if he passes into 
territories other than those of fossil osteology—to come 
across facts which raise doubts in his mind as to whether 
there is anything in such so-called laws. He finds, for 
example, the facts of embryology assuring him that 
the early evolution of the Amniota has as one of its 
characteristic features the gradual increase in the size 
of the egg correlated with the provision of a larger 
and larger amount of hoarded-up food material or 
yolk, and that on the other hand the evolution of the 
modern mammal has involved a reversal of this evolu- 
tionary process—-the supply of food yolk being gradu- 
ally reduced and the egg reverting to a comparatively’ 
‘small size. He is assured again that the evolution of 
the modern fishes has involved the primitively sym- 
metrical pointed tail passing through a period of 
gradually increasing asymmetry, but that at a later 
period the evolutionary history of various highly 
specialised modern teleosts has involved a reversion 
to the symmetrical pointed form of tail. He learns 
that in the evolutionary history of the cranial bones, 
reduction in number of elements by processes of fusion 
rather than of elimination are by no means to be 
ignored. He realises that although it is perfectly true 
that increase in size of body has been one of the 
principal features of animal evolution, there are yet 
very numerous cases where adaptation to a particular 
“mode of life has involved great diminution of size. 
However, such little-aberrations, as I regard them, 
_into unsound evolutionary philosophy must not be 
allowed to distract our attention from the main fact 
that this last book by Samuel Wendell Williston is, 
as regards what it purports to be—a text-book‘on the 
osteology of the reptiles—of admirable quality and 
great value. J. Granam Kerr. 
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halische Chemie und Kinetik, von Dr. Richard Kuhn, 

Fünfte völlig neu bearbeitete Auflage. Lief. 1-8. 

Pp. 1204. (Leipzig: Georg Thieme, 1925.) 

ROBABLY all the important chemical actions 

operative in animal and vegetable systems take 

place through the agency of enzymes or ferments, the 
organised catalysts. 

It is somewhat unfortunate that the difficulties 
attending the preparation and purification of enzymes 
are so great that the chemical composition of any one 
of a very numerous family is still unknown. Even 
Willstatter’s preparations in a high. state of purity 
contained both proteins and carbohydrates in variable 
quantities. Many attempts dating from the time of 
Liebig have been made to elucidate their mode of 
operation, and to obtain from an examination of the 
physical and chemical processes of enzyme action 
some idea of their chemical constitution and structure. 
The evidence in favour of the hypothesis that enzymes 
exert their catalytic properties by a process of adsorp- 
tion, similar in some respects at least to the inorganic 
catalysts, appears to be complete, but the nature of 
the adsorption complexes is unknown. _ It is frequently 
argued that since enzyme action is even more selective 
in action than is the case with inorganic catalysts, the 
adsorbate-substrate union must be highly complex. 
We find the view fully expressed that enzymes may be 
regarded as proteins, globulin-like in character, the 
union to the adsorbate being effected by reactive groups 
which occur at definite space intervals along the com- 
plex molecule. The selective action of hydrolytic 
enzymes for optically active adsorbates lends support 
to the multipoint contact or ‘key in lock’ hypothesis, 
but, as in the case of simple inorganic hydrolysis, the 
effect of steric hindrance on one reactive group and 
on the reaction velocity is a factor which cannot be 
left out of consideration. 

Itis fully established that enzymes are very sensitive 
to a change in hydrogen ion concentration of their 


‘environment, supporting the view that they are 


amphoteric substances possessing diverse activities in 
their different ionic modifications. At the same time, 
the enzymes are colloidal in their nature and their 
activity is greatly dependent on the degree of dispersion, 
which in turn is affected by numerous factors such as 
alteration in the protein content of the solution which 
serves to support or protect the enzyme, the presence 
of electrolytes, alteration in temperature or intensity of 
incident radiation. i 

The fifth edition of Prof. Oppenheimer’s “ Die 
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Fermente und ihre Wirkungen ” must be considered 
as the most authoritative work that has yet appeared 
on this subject. A casual glimpse of the various 
volumes, of which eight have now appeared, indicates 
that a véritable “ Beilstein ” of formation has been 
collected together. A closer inspection reveals the 
fact that the vast mass of experimental data has been 
carefully assimilated and subjected to a critical ex- 
amination. The alternative points of view of various 
investigators have been given without bias. 

The book may be divided into three parts. In the 
first the chemical and physico-chemical characteristics 
‘of enzyme action are discussed in detail. Nearly three 
hundred pages of text, plentifully supplied with dia- 
grams, experimental data, and references which appear 
completed up to and including the year 1924, have 
been written by Dr. Richard Kuhn on the physical 
chemistry of enzyme action, forming in itself a mono- 
graph which is not only a mine of information but 
also a model of condensation and clarity. 

A short section is devoted to a discussion on the 
biology of ferments, whilst the remainder of the work 
includes a systematic classification of various types of 
ferment and enzyme action. 

The production of this work is an achievement on 
which both Dr. Oppenheimer and Dr. Kuhn as well as 
the publishers, G. Thieme of Leipzig, are to be con- 
gratulated ; for, if it accomplished no more than to 
serve as a digest of the enormous quantity of work 
that has appeared during the last decade alone, and 
published in the most diverse periodicals, on this com- 
plicated subject, it would have been of great value. 
Presenting in addition a careful formulation of the 
considered views of those who have made a detailed 
study of enzyme action, the volumes may well be 
considered indispensable to those interested in the 
subjects of chemistry and physics in their biological 
application. E. K. RIDEAL. 





s— 


Our Bookshelf. 


Dr. H. G. Bronn’s Klassen und Ordnungen des Tier- 
reichs wissenschaftlich datgestellt in Wort und Bid. 
Sechster Band, Abteil 1: Pisces (Fische). Be- 
arbeitet von Prof. Dr. M. Rauther. Lieferung 39. Pp. 
583-710+v. 15 gold marks. Fünfter Band: Arthro- 

. Abteilung 2: Myriapoda. Bearbeitet von Dr. 

K. W. Verhoeff. Lieferung 100. Pp. 539-666. 14:50 
gold marks. Dritter Band: Mollusca (Weichtiere). 
uch 2: Pulmonaia. Bearbeitet von Dr. H. Simroth, 
fortgefuhrt von Dr. H. Hoffman. Lieferung 147. 


Pp. 737-832. 10-50 gold marks. (Leipzig: Akade- 
mische V m.b.H., 1924-25. 
Banp 6, Abteilung 1 contains accounts of the Lepto- 


cardii and the cyclostomes contributed by four succes- 
sive authors—Drs. Lonnberg, Favaro, Mozejko, and 
Rauther, the last named being responsible for this 
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Lieferung 39 which completes the Abteilung. He has 
contributed the last dozen pages of the description of 
the urinogenital organs of cyclostomes, a cleareaccount 
ofthe development and organogeny of Lampetra and 
of Bdellostoma and of the biology of the principal 
species, and a scheme of classification in which the 
characters of the known genera and species are con- 
cisely stated. A short discussion on variation and 
similar matters, some general observations on geograph- 
ical distribution, and an appendix on the origin and 
relationships of cyclostomes, form the concluding part 
of the text. There is an adequate systematic and 
subject index. Opportunity might have been taken to 
refer in the appendix to memoirs by Cole and others 
which have been issued since the earlier parts of the 
volume were published. 

Lieferung 100 (Band 5, Abt. 2) opens with an account 
of the systematic characters of the Geophilomorpha, the 
families, subfamilies, genera, and subgenera being 
concisely defined and tabular keys provided where 
necessary. Supplements on the Scolopendromorpha, 
Lithobiomorpha, and Notostigmophora—two suborders 
and a subclass which were dealt with in preceding 
sections of the work—bring the information on these 
up-to-date. A concluding chapter is devoted to a 
detailed consideration of the geographical’ distribution 
of the Myriapoda, including the delimitation of the 
European and Mediterranean subregions, and a com- 
parison of the chilopod fauna of the eastern and 
western parts of the latter. : 

Lieferungen 95-146 of Band 3, Buch 2, were written 
by the late Prof. H. Simroth and published in 1908-14. 
The first fifteen pages of the present Lieferung (147) are 
from his manuscript, and complete the account of the 
development of the reproductive organs of the Pul- 
monata, afd summarise the records of natural and 
artificially produced developmental abnormalities. Dr. 


Hoffmann is the author of the rest of the Lieferung. 


He contributes a list of some 750 works published 
subsequent to 1908, which forms a continuation of the 
lists given in earlier parts of the book. A number of 
memoirs dealing with Indian and other species seem to 
have escaped attention and are.not included in the list. 
The remaining peges contain appendices which embody 
the results of work published during the last: twelve 
years. References are given to the earlier pages of the 
book to which these supplementary accounts relate; 
e.g: on the form of the body, shell, and operculum, on 
the integument, connective tissue, muscle, mantle, and 
on secretion of the shell. 


Faune de France. Par L. Berland. 10: Hyménoptéres 
vespiformes, I. (Sphegida, Pompilida, Scoltida, 
Sapygide, Mutillıdæ). (Fédération française des 
Sociétés de Sciences naturelles: Office central de 
Faunistique.) Pp. viii + 364. (Paris: Paul Le 
chevalier, 1925.) 45 francs. 

Tue author of this volume includes in the Vespiformes 

all wasp-like Aculeates other than the Chrysidide. 

The present contribution deals with the five families 

Sphegidss, Pompilid#, Scoliids, Sapygids, and Muti- 

lids, or, in other words, the fossorial forms. — i 

principally to insufficiency of reference material, the 

Bethylide are not included, and their treatment is 

postponed until the appearance of a second volume 
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which is in course of preparation. M. Berland has, for 
the first time, provided a comprehensive account of the 
450 speties of French fossorial wasps, and has accom- 
plished his task with notable success. As in previdus 
volumes of the series, full use is made of generic and 
specific keys, while each genus and species is also 
‘separately diagnosed. Under every species there is 
given a résumé of its distribution and of the chief facts 
‘relating to its biology. The biological notes are espe- 
cially useful, since the author has sifted the literature 
Of the subject with very evident care, and we know of 
no other work where similar information 1s available in 
an equally concise form. As M. Berland remarks, the 
study of the habits of Hymenoptera is more especially 
due to French observers, among whom the names of 
Latreille, Lepeletier, Dufour, Fabre, and Ferton are 
recalled. The author has wisely dispensed with long 
detailed lists of synonymy, and has left those who are 
curious on this subject to refer to the catalogue.of Dalla 
Torre for all questions of nomenclature prior to 1897. 
The book 18 profusely illustrated with 663 text figures, 
and, with the exception of Figs. 17-19 and 305, all are 
the original work of M. Berland. The various structural 
details which are thus represented add materially to the 
value of the book, and although many of‘these illustra- 
tions appear somewbat wooden in character, they never- 
theless fulfil their purpose. We can recommend the 
book as one which should find a place on the shelves of 
English entomologists. A DeL 


(1) The Animals of New Zealand: an Account of the 
Dominions Atr-breathing Vertebrates. By Capt. F. 
W. Hutton and James Drummond. Fourth edition, 
revised and enlarged. Pp. 434. (Auckland, Christ- 
church, Dunedin, Wellington, Melbourne and London: 
Whitcombe and Tombs, 1923.) 155. 

(2) A Synopsis of the Vertebrate Ansmals of Tasmania. 
By Clive E. Lord and H. H. Scott. Pp. v+340+<41 
plates. (Hobart: Oldham, Beddome and Meredith, 
1924.) n.p. 

(3) Red Deer Stalking in New Zealand. By T. E. 
Donne. Pp. xii+270+32 ‘plates. (London, Bom- 
bay and Sydney: Constable and Co., Ltd., 1924.) 
ais. net. 

` (x) Ir is with pleasure that we welcome a new edition 

of Hutton and Drummond’s “ Animals of New Zealand.” 

This is a well-written and well-illustrated account of a 

most interesting fauna, indispensable to all concerned 

with the vertebrate life of the southern hemisphere. 

It should do much to stimulate local interest and so 

help those who are endeavouring to preserve the fauna 

and flora of the Dominion. 

(2) Mr. Lord and Mr. Scott are to be commended for 
their “Synopsis of the Vertebrate Animals of Tasmania.” 
This work gives a concise account of all the vertebrates 
"known to inhabit the island and the surrounding seas. 
Its illustrations are satisfactory and the volume contains 
g t deal of valuable information concerning the 

its and distribution of many species. Some useful 
notes on mammalian osteology are incorporated in the 

text. Incidentally, here and there, the authors tell a 

good story, and that relating to the Hobart policeman 

who tried to arrest a sea-leopard, in the saal hours, as 

‘a drunk and incapable, is particularly pleasing. 
(3) Though “ Red Deer Stalking in New Zealand ” is 
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naturally a book for the sportsman rather than the 
zoologist, the latter will find in it a good deal of infor- 
mation relating to the present status of the red deer 
and of the many other species of deer that have now 
been introduced and acclimatised in New Zealand. 
Some very good photographs of heads from the 
Dominion, accompanied by measurements, add materi- 
ally to the interest of the book. 


A List of Britssh Aphides (including Notes on their 
Synonymy, thew recorded Distribution and Food Plants 
in Britain, and a Food-Plant Index). By Dr. J. 
Davidson. (The Rothamsted Monographs on Agri- . 
cultural Science.) Pp. xi+176. (London: Long- 
mans, Green and Co., 1925.) 12s. 6d. net. : 

Tue volume under notice is the fourth of the recently 

instituted series of “Rothamsted .Monographs on 

Agricultural Science,” and 3s the first to treat of an 

entomological subject. The morphological characters 

separating allied species of aphides are often com- 
paratively trivial, and this fact, coupled with poly- 
morphism and a certain plasticity of host-selection, 
has led to much confusion ın the identification of these 
insects. Their involved nomenclature has been badly 
in need of revision, and in many cases it has become a 


difficult task for the entomologist, who .was not a 


professed aphidologist, to make certain of the genus 
or species to which a given name is strictly applicable. 

Smce the ‘List’ before us is a product of the 
activities of the Rothamsted Experimental Station, its 
object is more especially to facilitate the labours of 
workers in agricultural‘science. From this aspect only 
(even if there were no other) the accurate determination 
of species of aphides is of particular importance. This 
fact has in recent years acquired additional significance 
owing to the discovery that certain species of aphides, 
and apparently no others, are concerned with the trans- 
mission of mosaic disease in the case of the raspberry, 
tomato, potato, and sugar-cane. Dr. Davidson has 
done a useful service in providing synonymic lists of 
all the British species and genera of aphides in the light 
of recent taxonomic changes. The specific names are 
alphabetically arranged and amount to nearly 400, and 
the number of genera recognised is 87. The long list 
of plant genera and species,.with the aphides recorded 
from them, should prove especially helpful. The 
first clue to the possible identity of a particular species 
of aphid is commonly obtained by noting, in the first 
instance, the plant upon which it is found.- The book 
concludes with an extensive bibliography of all the more 
important papers on these insects. 


Exercises in Practical Physics. By Sir Arthur Schuster 
_ and Prof. C. H. Lees- Fifth edition, revised. Pp. 
ix+373. (Cambridge: At the University Press, 
1925.) as. 6d. net. 
Ir is some twenty-five years since the first edition of 
this book was reviewed in these columns. In several 
subsequent editions, including the present one, it has 
undergone some revision, chiefly necessitated by the 
steadily rising standard of the courses for which it was 


“intended. It is a long life for any physics text-book, 


and such longevity is in itself the most eloquent of 
tributes to its many merits. Yet there may be some 
who will find lingering about it a suggestion of an old- 
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world atmosphere, as it were, which a modern inter- 
polation or two (the thermionic valve, for example) 
merely emphasises instedd of dispelling. Still, it is 
dificult to support such an accusation—if it be an 
accusation—by specific instances. What is indisput- 
able, on the other hand, is the admirable soundness 
and thoroughness which characterise the book through- 
out. Of particular value is its insistence on the con- 
sideration of order of accuracy of measurements and 
results, for this is an aspect of laboratory instruction 
which is apt to suffer nowadays from the congested 
condition of practical syllabuses. Students who 
work conscientiously through this book, even without 
assistance from a teacher, will have laid a very secure 
foundation for more advanced experimental work in 
physics. 

At the same time, one cannot but wish that the scope 
had been more comprehensive. 
are sufficient’ experiments to constitute a satisfactory 
course, but no two teachers would be likely to select 
exactly the same experiments as being best suited 
to their special circumstances, and the book would 
therefore have been much more generally useful had 
it contained a wider range of experiments, from which 
selection could be made as required. 


Zoologie sm Grundriss. Von Prof. Dr. Walter Stempell. 
Erste Lieferung. Pp. xvilit160. 6-60 gold marks. 
Zweite Lieferung. Pp. 161-336. 6-90 gold marks. 
(Berlin : Gebrüder Borntraeger, 1925.) 

THESE two parts are devoted to accounts of the morpho- 

logy, structure, and classification of animals from 

Protozoa to Chordata, and the author has been faced 

with the problem of what to include and what to omit— 

as are all writers of text-books, and each author has his 
own views on the subject. But is seems difficult to 
“justify the inclusion of even short accounts of relatively 
rare parasites of man, the affinities of some of which 
(e.g. Rhinosporidium, the Spirochsstes, and the Chlamy- 
dozoa) with the Protozoa are more than doubtful. The 
brief description and single figure of the Mesozoa can 
be of little use, and the same may be said of the 
characterisations in two or three lines of many of the 
families of coelenterates and other Metazoa. It is 
evident the author has carefully rationed himself in his 
descriptions of the more important organisms in regard 
to many of which further detail would have been helpful. 

The extent of the compression may be judged by citing 

as err the Prototracheata, which are dealt with 

in 20 lines of text and 4 figures, the hozoa in 30 

lines and § figures, the rotifers in 26 fda 2 frites: 

the Diptera in 15 lines and 4 figures; there are. short 
descriptive legends to most of the figures. 

The parts on the Mollusca and the Chordata are, on 
the whole, more satisfactory. The illustrations are 
usually well chosen and well reproduced, and many of 
them are original. It should have been possible to give 
better figures of Entameeba, the Spirochetes, the larva 
of Filana and Pulex irritans. 

The table of contents shows that the succeeding parts 
are to deal with physiology, development, biology, dis- 
tribution, and phylogeny; on which there is room for a 
good text-book. We shall look forward with interest 
to the author’s mode of treatment of these important 
subjects. 
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Ostwald-Luther Hand- und Hilfsbuch sur Ausfdhrung 
phystkochemischer Messungen. Hi eben von 
,C. Drucker. Vierte neubearbeitete Aufidge. Pp. 
xx+814+ 3 Tafeln. (Leipzig: Akademische Verlags- 
geselischaft m.b.H., 1925.) 35 gold marks. - 
OsrwaLD’s “ Hand- und Hilfsbuch” has ed 
almost beyond recognition since it was first issued in 
1893. It was then a comparatively small book, and 
the reviewer remembers vividly how as a student he 
used it as a text-book of scientific German. The second 
edition, issued in 1902, called ‘for the services bf 
a collaborator in the person of Prof. Luther; and 
now, fifteen years after the appearance of the third 
edition, the issue by Prof. Drucker of a fourth edition 
has only been possible with the aid of a long list of colla- 
borators, who have contributed complete sections on 
optical measurements, X-ray measurements, radio- 
active measurements, etc. Including the indexes, the 
whole volume now covers more than 800 pages, and it 
would have been still larger but for the fact that, 
in the opinion of the responsible editor, the appearance 
of the “ Kolloidchemische Praktikum ” of Wo. Ostwald 
has rendered it no longer necessary to add a section on 
the technique of colloid chemistry. In the same way the 
revision of the “ Physikalisch-Chemischen Tabellen ” 
of Roth and Scheel has made it possible to omit most 
of the numerical data. The details of the practical 
course at Leipzig (which includes fourteen electrical 
exercises, but only one optical experiment, with a 
sodium lamp as the only light-source) have, however, 
been retained as an appendix. 


Handbuch der biologischen Arbeitsmethoden. Heraus- 
gegeben von Prof. Dr. Emil Abderhalden. Lieferung 
173. Abt. 9g: Methoden sur Erforschung der 
Leistung des trerischen Organismus, Teil 2,1 Halfte, 
Heft 2. Methoden der Siisswasserbiologie. Pp. 
285-542. (Berlin und Wien: Urban und Schwar- 
zenberg, 1925.) 10-80 gold marks. 

Tue second part of the “ Methoden der Siisswasser- 

biologie ” is a further instalment of that indispensable 

work “ Handbuch der biologischen Arbeitsmethoden,”’ 
edited by Prof. Emil Abderhalden, and continues the 
description of freshwater biological methods begun in 

Part 115. The present portion begins with the rearing 

of freshwater insects of all groups, followed by other 

invertebrates. In such experimental work, the know- 
ledge of the food required by the animals in question 
is essential, and a e amount of exact information 
is given as to the feeding at every stage. The culture 

of certain invertebrates as fish food has now become a 

matter of extreme importance, and special prominence 

is given to the small crustacea such as the Cladocera, a 

separate chapter being given to Daphnia magna Straus. 

Then follow a long treatise on the erie of freshwater 

fishes, more especially carp and trout, although others 

are also mentioned ; æ most in ing account of the 
methods of investigating the history of lake bottoms by 
means of samples taken by boring tubes and tube 
sounding leads; and finally chapters on ‘Boats for 
scientific work in inland lakes and a description of the 
working of the biological station at Lunz in the Austrian 

Alps. As each section is by an expert in his own line, 

we have an up-to-date account of all recent research 

methods which is of inestimable value to all freshwater 
biologists. 
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` Letters to the Editor. 

[The Etiitor does not hold himself responsible fe 
opinions sed by kts correspondents. Nei 
can he ‘ertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of NATURE No notice is 
taken of anonymous communications. | 


The Motion of the Spinning Electron. 


In a letter published in NATURE of Febru 20, 
P 264, Mesars. Uhlenbeck and Goudsmit have shown 
ow great difficulties which atomic theory had met in 
the attempt to explain spectral structure and Zeeman 
effects, can be avoided by using the idea of the spinning 
electron. Although their theory is in complete 
qualitative agreement with observation, it involved 
an apparent quantitative discrepancy. The value of 
the precession of the spin axis in an external magnetic 
field” required to account for Zeeman effects seemed 
to lead to doublet separations twice those which are 
observed. This di cy, however, disappears 
when the kinematical problem concerned is examined 
more closely from the point of view of the theory of 
relativity. f 
As usual, letters in heavy type will denote vectors 
The anomalous Zeeman effect seems to require that 
the spin ams of the electron precesses about an 
external magnetic field H with angular velocity 
e 


mo 


where c is the velocity of light and —e, m are the 


electronic charge and mass. Su such a spinon 
electron moves with velocity ¥ agh electric fiel 


(A) 


E. At first sight it would seem that, subject to 
magnetic field 

=i 

= ex 
the spin axis will precess about the instantaneous 
normal to the orbital plane with angular velocity 

Ex]. (B) 

As the mean values of this resgion is just twice the 
angular velocity with which the ion of the 


orbıt rotates on account of the vanation of masa of 
the electron, this would lead to twice the observed 
doublet separation. - 
ae no is, however, an error in the above 

f) 


on of the spin axis so calculated is its pre- 

nin a system 
centre of the electron is momentarily at rest. System 
(2) is obtained from spram (rt), in which the electron 
ig moving and the nucleus at reat, by a Lorentz trans- 
formation with velocrty v. If the acceleration of the 
electron is f, and system (3) is obtamed from system 
(1) by a Lorentz transformation with velocity v + fdt, 
then the precession which an observer at rest with 
to the nucleus would observe. and which 

should be summed to give the secular precession, 18 
that preceasion which would turn the direction of the 
in axis at time ż ın (2) into its direction at time 
t+ di in (3) if both directions were regarded as direc- 
tions in,(1) To a first a imation system (3) 
is obtained from system (2) by a Lorentz trans- 
formation with mear fat together with a rotation 
(t/ac%){v x fki. Thus the observed rate of precession 
will be, to a firgt approximation, 


a [Ex v]~ x f 
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To a first approximation 
fa — Rs, 
m 


so the rate of precession is 


8 
Ima [Exv], . 
just half the expresion B): 
The interpretation of the fine structure of the 
hydrogen lines a a apc by Messrs Uhlenbeck and 
Goudsmit now no longer involves any discre : 
Tn fact, as Dr. Pauli and Dr. Heisenberg have finaly 
communicated in letters to Prof. Bohr, it seems 
possible to treat the doublet separation as well as the 
anomalous Zeeman effect rigorously on the basis of 
the new quantum mechanics. The result seems to be 
full agreement with ent when the calculation 
18 based on formula (A) and (C). 
I pore in a later paper to develop the above kine- 
matical argument in greater detail. 


(C). 


In conclusion, I'wish to ress my appreciation of 
the encouragement and p of f, Bohr and 
Dr. Kramers. L. H. THOMAS. 


Universitetets Institut for Teoretisk Fysik, 
Copenhagen, February 20. 





“Genes and linkage Groups in Genetics. 


Now that Prof. MacBride has delivered himself of 
his final reply to Prof. Huxley on the subject of 
linkage and genes, I should like to offer a few com- 
ments on a point from which further confusion t 
easily arise ın the future. It concerns the use of the 

- This term was originally proposed 
by Prof. Morgan, and the first evidence of its a = 
ance in print that I'have been able to find is in the 
title of a paper published in the Biological Bullen 
for Papur 1912 by T. H. Morgan and Clara S. Lynch 
on “ o linkage of two factors in Drosophila that are 
not sex-linked.’’ In the previous Mr. Bateson 
and I had shown that what we hitherto termed 
ce a and ‘reptision’ were in reality phases 
of e same phenomenon, and we su uently 
adopted Morgan’s term 4s a convenient one for the 

henomenon as a whole. In this matter the United 

tates and E saw eye to eye, and henceforward 
the term ‘ ‘in this definite and precise sense 
has been in use by geneticists all the world over. 

Before a case of association between characters in. 
the hereditary process can be assigned to the category 
of pane it must be shown (1) that each character, 
follo separately, shows normal tion in the 
Mendelian sense, and (2) that the relative distribution 
of the characters in a given generation differs in orderly 
fashion according as their gametic representatives 
entered the parental zygote together or apart. Only 
when these conditions are observed are we entitled to 
speak of a case as exhibiting the phenomenon of 


Here it seems to oe Prof. MacBride becomes 
defini misleading. letter of March 6, p. 340, 
neces a case of linkage the effects-produced in 
the developing vertebrate embryo by alterations in 
amniotic pressure. No doubt such alterations pro- 
duce simultaneous and defimite effects in various 
organs. Such a statement, coming from such an 
authority on matters embryological, I do not dream of 
questioning. But when Prof Bride cites this as an 
example of linkage, I asert that he has no right to 
do so until he, or some one else, has proved that it 
fulfils the conditions necessary to bring it“under the 
heading of this phenomenon. Until this has been 
done, the case, interesting as it may be in other 
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connexons, is here worthless. For it is quite likely 
that it has nothing whatever to do with H 

Mr. Tate Regan, too (NATURE, Jan. 16, ), has 
fallen mto the, same error when, in flat FR he 
describes ambicoloration, monomorphic scales, and 
delayed migration of the eye as a linkage gro 

That these variations tend pi occur together Fa i 
Teco, , but here again we know nothing of their 
h i behaviour; and untl we have some 
knowledge of this it is beside the mark to bring them 
forward. As Prof. Huxley in his le of 
February 20, p. 268, they may quite well be all depend- 
ent upon the operation of the same genetical factor. 
In the white sweet pea the colourless flower is always 
associated with a green axil and a pale brown seed 
coat, and these three associated characters can all be 
referred to the absence of one of the ingredients 
necessary to the production of anthocyan pigment. 
These associated , a8 ental evidence 
has clearly shown, do sot constitute a linkage group, 
and I sus ee ee eee 
true also of Mr. Tate R Further, in 
wiew of Mr. Tate Regan’s fee nets fo) March 6, p. 341, 
I would add that the simultaneous appearance of 
mutations 18, in so far as we know, quite unconnected 
ee 
wes Oecr 
Labi en Sere yt ey will not. 

ae conclusion, I would lay further stress upon what 
Prof. Huxley has already clearly pointed out, namely, 
that the recognition of the orderly series of pheno- 
mena to which the term has been applied does 
not necessarily entail acceptance of the chromosomal 
theory of heredity. That this theory at t 
offers the most plausible interpretation of li is 
admitted by the t majority of those who are 
best qualified to judge. et if the chromosomal 
theory were to be swept away to-morrow, the precise 
and clear-cut phenomenon of li e would remain 
untouched. C. PUNNETT. 

Whittingehame Lodge, Cambridge. 





The So-called Dielectric Constant. 


In Nature of March 6, p. 361, an abstract of an 
address by Prof. Compton, entitled ” Dielectric Con- 
stant and Molecular Structure,” is given. 

So a as 1889 it was known that dielectrics 
conduct electricity (see Curie, Annales ds Chimis si 
ds Physiqus, 1889), and that the so-called constant 
depends upon the time of g, and when measured 

the alternating meth upon ‘the frequency 
(J. J. Thomson, Roy. Soe. Proc., 1889). 

T have shown (Roy. Soc. Proc., 1915 and 1925) 
that when a poten >» is applied "to one surface of 
a condenser, the other surface being connected to 
the earth, the relation between the ch polar- 
ising, and conduction currents is paaa i 


e e o) 


where y= the chargıng aE 
ag = the polarising current (ti.e., the rate at which 


the charge is accumulating in the oe 
P =the electromotive force of polarisation of 
the dielectric, 
and R=the true electrical resistance of the dielectric 
m the given circumstances. 
After the current has been flowing for some time, 


ae becomes negligible and the equation reduces to 


mE eae bj 
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For the discharge the equation reduces to 


-- -p o Ser ge G) 


Poe es and Joffé (Annalen der Physik, vol. 72, 
923) have experimented on numerous substances 
uding pure crystals) in widely varying circum- 

Saas as to vol and temperature, one, “and their 
results confirm both (2) and (3). 
I, myself, having performed many experiments 
proa ‘constant temperature) on uartz along and across 
ical axis, fused Iceland spar, rock- 
salt, : paraffin, sbolas , and xylol, have come to 
the conclusion that if one surface of a condenser 
be connected to the earth and the other surface be 
maintained at a potential » for a time 7, the total 
charge accumulated in the condenser can be repre- 


sented by 
(K + K’,)Cr, 
where C =a constant depending on thesize and arrange- 
ment of the conducting surfaces, 
K=the c inductive instantaneous capacity 
e dielectric, 
K’, =the marimum value of the specific inductive 
residual capacity, 
7 = the time taken for the potential of the surface 
y at potential » (when connected 
e ee) to fall to zero. 
At any afte time, ¢ (greater than r), the 
Temaining in the condenser, can be repre- 
sented by 


and 


Ey/Cr, 
where K’,=nK,/e@-et-1) 
and #=a constant for the given specimen of dielectric, 


* a=a function of T (the time of charging), 
=a function of both T and tł. 


When the discharge has taken place for some time 

this expression reduces to - 
K'i=nKreu, 

The general behaviour of dielectrics is, however, at 
present little understood and cannot,, I think, be 
represented adequately by any kind of simple model. 

S. W.-RICHARDSON. 

Davy-Farada Laboratory, 

The Royal tution, 
21 Albemarle Street, W.1. 





The Relation of Weight to Height during 
Adolescence. 


AmoncG the well-known anthropometric formule due 
to Prof. Dreyer of Oxford (see Lancet, August 9, 1919, 
and NATURE, August 26, 1920), there ig one connect- 
ing weight, W, with stem-length, or height of trunk 
alone, à, namely, W=0-380°"°/3. This gives a rato 
of the type W'A=K, and is of interest 
because, when dealing with a of e numbers, 
it seems to show surprisingly little variation with 
d the important adolescent period of life. To 
test i Taea Hate eolating t Mancha GE 
School boys, for which I am indebted to Dr. Mumford, 
Medical Officer of the School. The school measure- 
ments of height ‘and weight have been taken on a 
uniform basis for about forty years ; measurements 


of stem-len were taken ın addition in 1921 and 
1923. If the stem-length n prs by the full 
height (H), and if oe (m) is replaced by the 

’s formula, I find that 


approximate value } ın 
e ratio 18 even less le. Table x shows the 
values of Wi/H, calculated from the mean values of 
W and H, for groups of boys ing ın age from 
9 to 19 years at three different periods of ime. In 
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the same table are shown, for comparison, cálcula- 
tions of the same rato for Schuster’s observations of 
und uates, and of W*"™/ for the Gfammar 
School boys in rgar, 1923. Measurements were éx- 
pressed in C.G.S. units, but mgnificant figures only 
are printed. 

In order to get a more measure of the 
variability, the standard deviations of the 1921, 1923 
values of Wi/H and’ W°*"/ at different ages were 
also determined, being measured from the weighted 
means of all the observations in each case. To render 
them comparable, these standard deviations were 
expressed as percentages of the corresponding weighted 
means; the resulting coefficient of tion for 
W» was 0°66 per cent and for Wi/H was 0-37 per 
cent, This is a further corroboration of the con- 
clusion to which Mumford and Yo came (Bio- 
metrika, August 1923) : “ Despite the definite tend- 
ency shown in recent work on the aera a ti 
cf the physical measurements to ais the - 
length by stem-length, the latter does not possess 
the many advan over the former that have been 
frequently claimed or asserted. It would almost 
appear to be a matter of indifference as to which 
measurement of length is used ’”’ 


TABLE I. 


Vanablhty of W/H and We"), at Different Periods and Ages. 





wha. 


of the heights.” Hutchinson, later, decided that W 
varied as the 2:75th power of H. Livi had introduced 


the ratio W13/H into general and com tive anthro- 

metry under the name “ pond index,’’ and it 

been used on the Continent for many years as an 
index of nutrition among school children. : 

Table 2 may be of interest as bearing on the 
nutrition qu n. It analyses the values of Wi/H, 
calculated upon the mean values of W and H, for 
elementary school-boys in Liverpool, at different ages 
from 5 to 14 , &CCO! to the class of district 
where each school 18 located. ata from the Report 
of the Medical. Officer, Liverpool, 1923.) Note that the 
index during these early years falls as the age in- 
creases and, if we may assume that the boys from 
the better districts are the better nourished, the index 
also falls as the nutrition increases, To this there is 
only one exception, namely, in the ‘ good ’ district at 

12 ; 

It al oubtful, however, whether the claim to treat 
WijH as a trustworthy index of nutrition has ever 
been properly established. Other factors certamly 
affect the index besides nutrition, for example, mug- 
cular activity, hours of sleep, and home conditions 
generally; exercise under healthy conditions pro- 
motes growth in height 
and w t, but absolute 
ret with a nourishi 
ae Liens pramnoee 
growth ;, some illnesses 


cena s Undegradua tei: seem to have a sumulat- 





ing effect on the growth 
of the skeleton, perhaps 











by removing the mus- 
cular tension which acts 
on bone. But apart 
from its ible value as 
a peace index, more 
especially in dealing with 
children somewhere near 


the line, theratio 
Wilt ight serve a uso- 











` TABLE 2. 
Evewxwranr SCAOOL-BOYS rm LIVERPOOL (1948). 
Coinparzson of Valnes of Wi/H at Different Ages according to Class of Destrict. 








It may be stated that the rato Wi/H was also 


worked out individually for a random sample ore 
boys in the same school in the summer of 1924. e 
boys varied in age from 13 to 19 years. There were 
two tional boys in the group for whom the ratio 
so high as 244 and 260 vely ; for the rest, 
it varied between the limits 216 and 238. For the 
whole group the lower and upper quartites were_22 
and 233; the arithmetic mean was 229; the stand 
deviation, 74-7; and the coefficient of variation, 
3 eent. . ; 
‘che formula Wi/HZ=K m a well-established one. 
etelet himself said that the weight of the human 
if it were symmetrical, would vary as the cube 
of the height, though his observations led him to the 
opinion that “in general, we do not err much when 
we assume that, during development, the squares of 
the weight at different ages are as the fifth powers 
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ful purpose as the basis 
of a table, hke the Dreyer tables, connecting ht, 
stem-length, vital capacity, and chest Adee providing 
& gauge of the & ximate weight to be expect 
in a normal boy ot given height and given class. 


D. CARADOG JONES. 
School of Social Science, 
University of Liverpool, 
January 30. 


+ rons 


References and Re-paging of Reprints. 

AGAINST the re-paging of reprints, the British 
Association Committee on Zoological Bibliography 
and Publication has protested since 1ts-foundation in 
1895, and it has always taken the view that this and 
similar matters are in the control of editors, to whom 
its recommendations have been addressed. 

It is ore refreshing at last to find an editor, in 
the person of Dr. Rastall, associating himself so 
whole-heartedly with the protest (NarurB, March 20, 


1926, paa E : . 
In same number of NATURE (p. 425), 10 allusion ~ 
to the work of the Bureau of Chemical Abstracts in 
“endeavouring to secure uniformity in the method 
of referring to original papers,” you justly say that 
“on questions common to all sciences the views of 
other es... must be considered.” Here 
the above-mentioned British Association Committee 
has for many zenn past urged the general adoption 
of a method y widely in use among biologists, 
especially in the United States. Here the order is: 


-a ' 


7 APRIL 10, 1926] 





author, date, title, journal, series, volume, The 
committee advocates giving the year number ın full, 
since zoology at any rate neither nor ended 


with the nmeteenth century. If this be done and a 
logical order followed, both 1825, r0, 6, and 6, I0, 1825 
are equ intelligible, th though personally I 
* Oct.’ oe or The intercalation of ae 
between volume and page-numbers is illogical and 
” often misleading. F. A Barner, 
Sec. B A. Committee Zool. Bibl. 
March 20. 





. Í tmoucnrT that this pernicious custom had long 
ago disappeared for ever. Any one who has occasion 
to refer to the long series of papers on the Nomen- 
clature of the Foraminifera in the Am. Mag. Nat. 
Hist., 1859-72, will cordially endorse Dr. 
(NATURE, March 20, p. . References to these 
in synonymies are made indifferently to the journal 
and its reprints, and ıt is never safe to rely upon them. 

There exists, however, a far more g y crime 
than the mere re-pagination of ts. oe looks 
with suspicion on a pago | RPA say I-20), Hie ihe 


is tem to ag Sait ns hes 

(say) 100 a » But the aE Ta Charles ioen 
used to have reprints paged consecutively—and 
MA tu hes CR 3 nalion when ke was noi allowdd to 


do so, and took it up again when he was. The awful 
result was as follows, His first pa was re-paged 
1-3; hus second was not re-paged, and he allowed for 
this in his third, Bie) res, Dace i 8 with a 
second part paged 20-23, and for his new 
titles wrappers, so his next was Te-paged 27-34, the 
next 35-37, the next 39-89, and so it went on until 
1894, when he had reached pp. 2. 237-243, an unre-paged 
reprint, which had its onginal A ates 118-123, 
coming between pp. 222 and 237. this, probably 
yielding to infuriated pressure, he abandoned the 
“system, but the mischief was done, and no 
reference to any of his twenty-one papers (up to 1894 
is to be accepted without reference to the origin 
journal.. 
It would be interesting to know whether any other 
writer ever committed this outrage upon posterity 
EDWARD RON-ALLEN. 





The Evolution of Rosa. 
THe recently published paper of Dr. C. C. Hurst 


(“ Experiments ın. Genetics,” 38, 1925) on the chromo-- 


somes and characters in Rosa may well mark a new 


in biology. We must await the a ce of 
his monograph for full details, but as he su a 
wo uaea in the meanwhile try to apply the 

es’ to other plants and an It 18 ane 


E the cunt anemtee a ea cee 
Foren decaploid ies, at t unknown. 
The various forms could have arisen by the drop pping 
out of sets of chromosomes, the existing five oe 
types being the end-products of this 
are told, however, that “ certain cultivated tn wis 
and tetraploid forms are obviously duplicated forms 
which have ansen ... by duplication of the sepftets 
of chromosomes.” These maintain the essential 
specific characters of the original diploid species, 
instead of showin, ng a complex of the characters of 
diverse septets. it not possible to suppose that 
this duplication may have been the first step in the 
production of polyploid species, the latter ie eaten: 
the diverse septet characters by successive mutations 
The Drosophila work has shown that mutations are 
likely to be lethal or unfavourable. In a diploid 

æ such mutations should apparently work more 
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lyploidone. Polyploidy might then 
vouring the survival and accumula- 





havoc than ina 
be a condition 


tion of mutated genes, resulting after very lo 

of time in diversity of the septets. Such ss Laie 
es, as Dr. Hurst 
e other hahd, in 


t come to have ıts advan 
indicates, in specific cases. On 
some cases the shedding 
of-a septet might be ad- 
vantageous, getting rid of 
some undesirable features, 
and producing a more 
uniform or consistent 
type. Thus the diploid 

rugosa, which I found 
to be a strictly sea-coast 
plant in Siberia, is a 
well-defined type specially 
adapted to its 
habitats but not haters 

even a few mules 

d. Yet it is not to 
be expected that the 
al pence Dil acer Galea 

, and close field study 
combined with cytological 
Tesearch may be 
to reveal a variety of forms 
with reduced chromosome numbers, coming into 
existence only to perish at once or in a few years. 
Many, probably, may not even be capable of develop- 





E osalbiy: then, there is a double process gomg on, 
and it may not appear cerfain that the original sce 
was decaploid, though the existing ape ma 
be Gavel from polyploid ancestors. ere has 
time for much to happen, for we know from the 
Miocene of Florissant several species of roses extra- 
ordinarily like those of the present day (cf. Fig 1). 

T. D. A COCKERELL. 

University of Colorado, 

March 4. 


g 


The Banana in America, 


As a student of culture-history I must: protest 

i the inferences drawn by Dr. E W. Berry 
from the finding of fosei) banana seeds in Tertiary 
beds in Colombia which were referred to in NATURE, 
February 6, 1926, p. 209. 

The moot-problem resolves itself into two questions. 
What is the value of the early references to thé banana 
eer a Tan cultivated by the natives prior to the 

introduction of the cultivated banana? 

eee what follows from the indigenousness of the 
wild banana as to its cultivation by the aborigines ? 
The ‘historical evidence’ for the pre-Colombian 
ever is of the banana is conside: quite uncon- 
vincing by such authorities as Baron Erland Norden- 
skiold, who writes: “ It may be regarded as proved 
by De Candolle and Karl v. d Steinen that the 
banana was introduced into America by the, whites ” 
“Comparative Ethnographical Studies,”’ vol 5, 1922, 
.). On the other hand, the conclusion ‘that 4 

a was indigenous in America it must have 

been cultivated by the natives is a monstrous non 
ranean that might be labelled a typical ‘ botanist’s 
were the sobriquet not unjust to many 
botantets keenly alive to the historical questions 
involved in the history of cultivation. This methodo- 
logical question has been so adequately treated in 
Dr. B. Laufer’s ‘ Sino-Iranica”’ (Chicage, 1919), that 
I will here content myself with a reference to that 
treasure-trove of information. It no more follows 
that, say, the Peruvians would cultivate a wild plant 
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found in their territory than that the Eskimo would 
domesticate the caribou. As Laufer has shown, the 
Chinese, had the wild walnut and a wild vine, but it 
never occurred to them to cultivate either. 

Though the botanical aspects of the question are 
beyond the sphere of m competence, I should like 
to refer the reader to E. per on the era 

“Zur Natur- und Kul , Werth a der Banana,” 

estschrift Eduard abn gee 22-50). The author 
shows—satisf , 80 far as a layman can judge— 
that the African ild species, Musa ensets, could not 
by any possibility have given rise to the cultivated 
Banana. far as I remember the report of Dr. 
Berry’s poet in Science, his Colombian banana is 
of the African type and must accordingly be raled 
out as a possible ancestor of the cultivated forma. 

` Ropsrt H. Lowr. 
University of California, 
Berkeley, California, 





Phyflody in the Primrose Flower. 
Tarouca the medium of the columns of NATURE, 


may I record the occurrence in this nei urhood of 
ir of plants of Primula Vulgaris (Huds.), both of 
which illustrate the phenomenon of phyll of the - 


Tne calyx is the whorl of floral leaves chiefly in- 
volved. ə teeth of the calyx, normally narrow 
and sharply pointed, have become revolute, acuminate, 
miniature leaves above the tubular portion, while 
this latter part has—but-for slight increase in size— 
retained the normal tubular form, the veins bemg 
rather more obvious. Tracing this increase in foliar 
characters in the sepals through several flowers, it 
was noticed that the increase is accom by a 
decrease in the maze of the individuals of the aa 


The stamens (the flowers in every case in both plants” 


were ‘thrum-eyed °) and pistil were in all cases 
normal in appearance, but the more the reversion 
characters were developed in individual flowers the 
shorter was their duration. Normal flowers on 
normal plants are still flowering while the diminutive 
corollas and staminate parts of the i a 
flowers withered within four days of 

The measurements of the foliar are : 
from top of calyx tube to acuminate t 
broad at the greatest breadth. Te aerators. 
sent the average for the five sepals of the flower 
exhibiting the greatest reversion. The average 
diameter of the most abnormal flower 18 3-2 cm., 
measuring across the sepal expansion. 

The plants are being maintained in the laboratory 
here, and will be watched thro subsequent seasons, 
The seeds of the abnormal flowers will be sown. 


F. R. BROWNING. 
Bedales School, Petersfield, 
X March 13. 


r 45 cm. 
I-20 cm. 





The Crystalline Style and Anaerobic Respiration. 


Tue review of the Journal of the Marine Biological 
Association (vol. 13, No. 4) in NATURE of January 2, 
. 31, has directed my attention to the very interest- 

pa by Dr. Yonge on the hydrogen ion con- 
centration in the gut of certain lamelli chs and 
. In the course of this paper Dr. Yonge 

criticises my suggestion (J. of Exp. Zool., vol. 37, 
p- 477) that the disappearance of the ara 
. style from certain marine molluscs when they are 
kept under anaerobic conditions may be, in. part, a 


direct response to the lack of . Dr. Yo 
holds that the disappearance of the siy le is “ « probably 
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due to a lowering of the vital activities”’ of the 
animals, amongst which the secretion of the are 

material is one, and that in the case 
animal the vital activity of which is thus reduced, the 
secretion cannot pace with the consumption of 
the style substance for digestive purposes. e style 
consequently disapp. 

The evidence w. Dr. one and others have 
brought forward seems to leave it beyond doubt that 
the crystalline style plays an important part in 
digestion, but this does not exclude the uy 
that ıt may also be connected with, and afected 
anaerobic tion. Dr. Yonge’s e ee o 
not seem to have been designed to erentiate the 
two possible functions, since the:only methods em- 

ployed by him to lower the vital activi of the 
animals with which he worked involved keeping them 
under anaerobic conditions. May not the resulting 
dissolution of the style be an expression of an effort 
on Syl of the animal to offset the strain on its 

vity induced by anaerobiosis as well as by 
the necessity to maintain the acid condition of the 
gat for the purpose of digestion? The facts that 

e style disap under anaerobic conditions and 
18 regenerated aeration in ths total absence of food 
POREO hace Soci Sa toon tO. DRE Any at ae 


“e seems to me that the matter must be considered 
sub judice until a series of ents can be designed 
to follow the possibly Bads era ere of the style 
independently of one another. -` C. BERKELEY. 

The Bıological Station, 


Nanaimo, B.C., Canada, 
Febtfuary 4. 





Renewed Activity of Cameroon Mountain. 


CAMEROON Mountain, which has been more or less 
Sa since the last eruption in 1922, has recently 
showing agos of renewed activity The follow- 
epee m a letter by Mr. E. J. Arnett, Senior 
Resident, Cameroons Province, dated November 30, 
1925, may be of interest to readers of NATURE: 


“You may be interested to know that the summit 
of the mountain is sh mi of- activity 
than for some time past thare ie “ee old crater 
on the west side of oi summit about 400 yards in 
diameter and 150 feet deep. From its western and 
southern lip the ground falls rapidly. away, and this 
face of it-is vimble from the 12,000-foot mdge as the 
mountain is ascended from Buea. This south-west 
face was seen to be white with fresh ash and steaming 
when’l ascended the mountain on 29th instant accom- 

ied by Mr. J. C. Drummond-Hay and Mr. C. W. 
, Auditor. 

“On reaching the top we found the whole circum- 
ference of this crater was white and steaming and the 
ground hot to the tread for some way back, with 
Cary mall eura ene out steam. The bottom 
of the crater was evidently cold, as the lichen-covered 
rocks which appeared to have fallen from the lip were 
fresh and green. 

‘*Beyond the summit, t.s. north-west of ıt, between 
it and an almost equ ally high poak, there is a long 
valley or crater oe which are a number of recently 
formed circular in diameter from 3 to 
20 feet. These, A appears ve been formed durin: 
the three months, but are now quite cold an 
b There are about a dozen of these holes in a 
rough line running south-east and north-west.” 

J. D. FALCONER. 

Geological atl Niger, 

February 8 
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Diatoms and Flocculent Matter. 


In old microscopical journals, one frequently finds 
the query ‘‘ How can I get rid of flocculent matter in 
preparing diatoms for mounting ? ” and asa rule there 
w no answer to the question. 

The desired result can be attained by po the 
water containing the cleared diatoms into a glass bowl 
and letting it stand until the diatoms have settled and 


all eddies have died out in the liquid. inclining 
the bowl sideways and giving it a gen rooma 
motion a quantity of flo t matter willbe detac 


and can easily be made to roll up into small lumps and 
drawn away from the diatoms, when the lumps can 
be sucked up with a glass syringe. The can 
be repeated over and over again ain all nothing but pure 
preg topline tere E rolling action 1s 
viscosity, and ex e the surface Ste ne 

bowl thes small oscillations of fluid are 
urotational The diatoms mostly collect at feos: edge at 
the liquid, but it is Aer SES that the opera- 
tion should be performed shade, as otherwise 
“ greasiness ” sein ta produced by the evolution of air, and 
the diatoms float and stick on the surface of the water. 
When all the flocculent matter is removed the fuid 
padres Bagot syringe and then sucked up and 
cover-glass, when the diatoms will be 


aad! to be perfectly evenly distributed, and the cover- 
glass must be left eA and tected from dust 
until the water has dried. It is possible to 


avoid impurities bang deposited round ti oe edge of 
the cover-glass, and it is my practice to wipe off a 
narrow margin, the central part clean. The 
method of cleaning answers equally well for the 
desmids found in the sphagnum pools in North Wales. 
I have collected diatoms from very unpromising 
acces by washing a quantity of seaweed in a large 
and em the basin by suddenly rev 
dd it ine ae The tin 
water left in the basin is usually full of dia 
if slowly drained off sand will be left behind. 


G. H BRYAN. 
Piås Gwyn, Bangor, 
Carnarvonshire. 


pool o 
ne, and 


American Official Publications. 


I BEG leave to direct attention to the lack of 
facility for obtaining the official scientific publications 
of the various departments, of the United States 
Government. If it is desired to obtain a copy of 
one of these, it is necessary to write to W 
enclosing the anticipated and approximate sum for 

yment, and in due course the publication arnves 
ets a procedure necessitates a delay of about a 
Bie ag bt at the very least, and the accredited agents 
of the U.S.A. Government in this country inform me 
that more than a month may elapse before the ın- 
formation is received. 

It is obvious that such delay is annoying and 
undesirable, the more so because many of these publi- 
cations are of real value for the careful work they 
contain. Congultation at a library is not always 
satisfactory, as the various series may not be com- 
plete and are not invariably in a condition suitable 
or quick reference: in any case, personal possession 
is usually more satisfactory and 1s often im tive. 

Some time ago I brought this matter before my 
friend Dr. George M'Lean, who was on a visit from 
the United States in order to report to his government 
on the British universities, and afterwards becamo 
so valuable as a link between American students 
and British and French centres of learning. I do 
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not know whether or not he took any action, but, 90 
Mr aa Lam ee ee ee ee 
as it always has been. 

elt would, I consider, be of considerable value for 
ents to be made so that all the U.S.A. 
publications could- be purchased in Great 
Britain as soon as they can arrive here after their 
issue in America. There can be no doubt as to the 
practical and educational value of such an artange- 
ment, which might include a somewhat widespread 
distribution, at a nominal fee, of periodic lists of the 

various Bureaux and Departments. 

Percy E. SPIELMANN. ` 
The Athenzum, 


Pall Mall, London, S.W.1, 
March 24. 





The Use of an Artificial Horizon in Photographic 
Measurements of Buildings or other Structures. 


-Ix a letter in NATURE for March 6, p. 338, Mr. Mallock 
focaris his method of using aa ariaa cial homzon in 
pees hic measurements of buildings. The method, 
deained: would of course give a permanent and 
Say studied record, but it appears to the present 
writer as needlessly complex. No mention is made 
by Mr. Mallock of a modern phototheodolite which, 
set up and in 2 eee would give, without the 
need for an cial horizon, all the information 
required. The setting up, usually by means of an 
attached bubble, introduces into the instrument the 
desired vertical. The correlation of this vertical 
with the image on the photo er ite plate 18 a practical 
eck’ or‘ adji ent’ on the instrument 
itself. This ‘ setting up’ aian: i N E camera 
is essential in the case of any photographic recordin 
instrument for such a purpose. Having thus obtained 
a truo vertical, it appears unnecessary eee 
it by means of an artificial horizon. éthod of of 
indicating fundamental directions on the plate would 
be a ma of choice. pe oe ee ee 
vertical lines or sinapis marks ın the photograph 
to indicate vertical and horizontal planes. Unless the 
artificial horizon has merits not fully appreciated b 
me, it would appear better to carry out such wor. 
with a simpler and practically standard equipment, 
Mr. Mallock’s very interesting letter does, ever, 
suggest the question as to whether periodic photo 


surveys of our more important public buil might 
not be of upkeep routine. Pee ee cen not be 
E and the records could be studied at leisure. 
graphic surveys at pad agin periods, or as 
required, , would be a safegu unsuspected 
ence or other changes. F. CONNOLLY. 
India Store Dept., 
London, S.E.1. 


Did Davy melt Ice by Friction in a Vacuum,? 


firmly entrenched ın scientific literature, 
including some very recent English histories of science, 
is the statement that Sir Humphry Davy contrived a 
clockwork which two pieces of ice were rubbed 
together made to melt under the exhaustdd 
receiver of an air-pump. This is incorrect. , A refer- 
ence to Davy’s works (Dae “ Collected “Works,” 
vol 2, , 1839 Fee > en ea ent I.” and 
.”) indicates fe in one experiment 
ha meted fe at ao F., by friction, in the apen, and 
that in another experiment he caused war to melt 
by friction of two metals (wheel and plate) in a 
vacuum. Davy did not eae ice oe together 
Pieces of ice in a vacuum. JORI. 
University of California. 
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Tests of Relativity Theory.* 
By Prof. A. S. Eve, C.B.E.,*F.R.S., McGill University, Montreal. 
7 ey miracles are ; and we have our 


philosophical. persons, to ep ai and familar, 
things su ye) oad cousuaee: Hence tt 15 that we 
make trifles of terrors, ensconcing ourselves into seeming 
knowledge, when we should submit ourselves to an 
beta del cael ’— SHAKESPEARE (‘‘ All’s Well that Ends 
We My 


[BOS who were fortunate enough to attend the 
meeting of the American Physical Society at 
Kansas City K anuary, found ample food for reflection 
on the s ut interesting position into which the 
experimen pone of the consequences of the theory 
of relativity have now passed. 

This theory, first received with reluctance, is now 
held with extreme tenacity. In some form or other, 
it has come to stay. It can be modified, but not 
annihilated. It may, indeed, fall into line with evolu- 
tion which every one believes, few can define, and no 
one can “explain.” Its disproof has become a far 
more formidable task than its proof: 

Those, however, who carry relativistic ideas beyond 
their proper sphere ôf mathematical physics will do 
well to ponder tig intensive limerick of Father Ronald 
Knox— 


“ There was a young man who said God 
Must think it excessively odd 
That the sycamore tree 
Just ceases to be 
« When there's no one about in the Quad.” 


{ 

But surely we are wandering from Kansas | 

What then are the experimental tests to which the 
theory or theories of relativity may be subjected ? 
Mainly five: 

(1) The gradual shift of the perihelion of Mercury 
stated to be 41" per century and found by Einstein 
to be 43". Here, as elsewhere, no sooner is the calcu- 
lated found to agree with the observed value, than the 
latter becomes elusive and fresh calculation gives 
widely differing numbers, 38” or even 29”, so that 
eee has to build not on a rock but on a quick- 


O The bending of the rays of light passing pear the 
sun’s surface, verifiable only at time of total eclipse. 
This story is too well known to be retold. British and 
also, especially, American astronomers are well satisfied 
that the verification is amply complete ; but there are 
many astronomers and physicists who are well aware 
that this verified effect may be assigned to a number of 
other causes, particularly to refraction. 

e (3) At Kansas City, Dr. St. John gave a most com- 
plete account of his exhaustive inquiry into the shift 
towards the red in the spectrum of the sun, a shift to 
which Einstein attached so much importance that he 
is reported to have said that if the shift did not exist, 
then his theory of relativity was wro This state- 
ment is not upheld by Silberstein, who in 1 his exquisite 
icon Sacer a to the Physacel eign: of KoG Unrvennty, 
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treatise on “ The Theory of Relativity ” (p. 392) points 
out that the period of an atom on the sun need not 
necessarily be the same as the corresponding period of 
a similar atom on the earth, as is commonly assumed. 
The full relation is 


E EN = (2 + ap fmol tears 


where À is the wave-length corresponding to period 
r (Amer, of course), M is the mass, R the radius 
of the sun, and c as usual the velocity of light. 
Einstein assumes Tum = Tearth (but it need not be 
2 ; = 75 
so), and in that case Asun/Asarth T+ 5p 80 that 
dd/dma-11 x 1076, amounting to 0-008 of an Ångström 
unit in the blue. 

This shift is certified by St. John and by Evershed 
to be true for the sun. Incidentally the testing of this 
relation has stimulated an enormous amount of research 
into the character and motion of the sun’s atmosphere. 
In addition to the horizontal motions due to the sun’s 
rotation and other causes, there are vertical motions 
varying with elevation, each producing its baffling 
Doppler effect overlapping the Einstein shift. 
Strangely ‘enough, the pressure shift can be ignored, 
for it is estimated, even at the very base near the 
photosphere, that the pressure of this flaming atmo- 
sphere fourteen thousand kilometres thick is but one- 
tenth of our atmosphere | 

Where calcium is first ionised the pressure is but one 
ten-thousandth, and passing upwards through the 
regions of the sodium D lines on to the H, and Hg, we 
arrive near the top to a pressure of 10” 4 earth’s atmo- 
sphere where Cat exists, and the calcium atom enjoys 
the privilege of losing a second electron. 

The full evidence, standing by itself, would testify 
as much to the skill of the astronomers as to the 
accuracy of the theory, without any reflection on their 
transcendent honesty of purpose 

But the real treat of the meeting was yet to come. 
St. John threw on the screen a photograph of the 
spectra of Sirius and of its illustrious companion, the 
White Dwarf. The consequent applause of a large 
audience told its own tale. The spectrum of the com- 
panion was bordered on each side by the scattered light 
of Sirius. On the right at the red end the companion’s 
Team was conspicuously clear; at the other end 

e blue of Sirius largely overwhelmed it. The pre- 
dicted shift in this case is 34 times that in the sun, 
amounting to 21 km./sec., while the measured shift gave 
for Ha, 26 km /sec. ; for H,, 21 km/sec. ; for other lines, 
aa km./sec.—mean, 23 km./sec Here was indeed an 
unmistakable and emphatic triumph for Einstein of 
undoubted and Syste kening importance. Shall we 
not alsp pay a tribute to the genius of Eddington, 
who foresaw the possibility of a gaseous star of atoms 
completely stripped, and therefore giving rise to little 


a Thm 1n the answer to Sar Olver Lodge's recent letter to Narurx 
(Deceanber 26, 1525, P 938} 
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radiation pressure, resulting in a compactness hitherto 
unconceived, amounting to a density fifty thousand 
_ times that of water? ‘ 

(4) At a joint meeting with the American Association 
for the Advancement of Science (a close relative of the 
British Association in type and design), the American 
Physical Society had the pleasure at Kansas of hearing 
their illustrious president, D. C. Miller, give d clear and 
interesting account of his latest results on the famous 
Michelson-Morley-Miller experiment:as carried out by 
-him on Mount Wilson. He has, in 1925, carried out a 
long series of continuous experiments which exceed in 
quantity and weight all previous experiments of this 
type He has taken every precaution of which the 
most careful of physicists is capable; he has listened and 
given heed to the suggestions of critical friends, for he 
18 a man without enemies. He has kept aloof from 
preconceptions and refused to be dragged into contro- 
versy. He proclaims definitely a positive result in- 
dicating an earth motion through space of ro km./sec. 

- The direction of motion is 6° from the south pole of the 
solar system, as if our system was like a falling leaf 
moving broadside on to its proper motion. It will be 
recollected that in 1887 Michelson and Morley obtained 

' a displacement of o-oa of an interference fringe, whereas 
the t ether theory indicated that zaptL/dàÀ 
should give o-4 of the said fringe. This was assumed 
to be a null effect. : 

In 1905 Morley and Miller at Cleveland obtained 
o-0075 out of 1:5. Then followed the Rayleigh and 
Bruce double refraction iment, the Trouton 
and Noble capacity mment, the Fitzgerald 
and Lorentz shortening theory, and ultimately the 
special and generalised theories of relativity of 
Einstein: : 

Now, mixing metaphors, we see the very experiment, 
which first started the ball a-rolling, turnmg round to 
bite the hand which fed it. Yet we seek intuitively, 
and therefore possibly wrongfully, for some explanation 
of Miller’s result other than the abandonment of the 
theory of relativity. Why? Because other experi- 
ments are in favour of it? Partly, no doubt. Chiefly, 
I think, because the space contraction and time elonga- 
tion of Einstein make the Maxwell equations trans- 
formable, and because the change of mass with speed, 
well verified for B-rays, agree with a rational outlook 
on a universe where we find only electrical phenomena 
exhibited as energy in a metrical space-time. Min- 
kowski’s work is as persuasive as a great experiment. 
But the matter will not rest here, for already American 
physicists are contemplating more experiments at 
different levels and localities. Rumour has it that 
Millikan has in hand a portable apparatus. Critics 
have pointed out that 10 km./sec. a second on Mount 
Wilson and zero at sea-level would perturb the agree- 
ment of astronomical data from various observatories. 
But Miller has never suggested zero at sea-level, and 
observatories do have ‘personal equations’ no less 
than individual observers. The situation is one re- 
quiring patience and experiment rather than specula- 
tion at present. 

Miller has, however, taken a further step which is 
quite independent of the positive result of ro km./sec. 
above stated, and no less of his deduced direction of 
motion. He finds that he can get a satisfactory ex- 
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planation of all his results if he assumes that the solar 
system is moving with a velocity of 200 kilometres a 
second (or more, not less), relative to the ether.” If that 
is‘so, then the earth must drag 95 per cent. of the ether 
with it and 5 per cent. must slip past the earth. Here 
we have a revival of the ideas of Stokes, with bly 
Planck’s addition of immense compressibility due 
possibly to gravitation. To the writer this idea sug- 
gests profound difficulty. For example, the, ether 
would have a vastly larger condensation round the sun 
than round the earth. However that may ‘be, it 
appears true that if Miller’s results are confirmed at 
different places, then all our theories go into the melting- 
pot, relativity and all, and a patient resurvey must 
commence to unravel afresh order from chaos. The 
only grave mistake which we can make at’ present 
is to treat Millers main results otherwise than 
seriously. 

- (5) It is a relief to pass from the profound difficulties 
of the second-order experiments to the conspicuous 
success of the great first-order effect devised by 
Michelson, advocated strenuously by Silberstein, and 
carried out so efficiently by Gale and his co-workers. 
The results of the famous Chicago rotation experiment 
are equally explainable by the old view of a stagnant 
ether, or by the Einstein relativity theory. It is no 
less opposed to the Stokes drag theory, or to Miller’s 
suggestion of ro km./sec. slip and 190, or more, 
km./sec. drag. The compromise of Silberstein that 
in rotation there is full drag, and that m transla- 
tion there is ‘a ia] drag, will suit the ex- 
perimental evidence in hand, but no one seriously 
supposes that such will be the ultimate result of further 
experiments. í j 

At the meeting at Kansas, in the unavoidable 
absence of Gale, a graphic account of the Chicago 
experiment was given by Watson, who was. himself 
engaged in the work. Hus description dealt with the 
body rather than the soul of it. 

Tf two runners start back to back and run with equal 
speeds in opposite directions round a circular track, 
they will pass each other again at the starting-point. 
If one runs faster than the other, there will bea differ- 
ence. So if light is sent round in opposite ways a many- 
sided polygon approximating to a circle of radjus r, say 
at the north pole, there will be a time difference 


Rake kal Gy call 
Eo cto” a’ 

and this becomes Tr 
or the area x 4w/c ; , 


where 7 is the radius of the track; v, or wr, the velocity 
due to earth’s rotation. This circulation of light fn 
opposite ways still depends upon the area, whatever 
the shape of the track round which the divided beams 
circulate. In latitude / there is a factor sin to be intro- 
duced, and there results a lag in wave-length of 4 x area 
x @ sin 1/A, with an observed value 0-230, as'against a 
calculated value of 0-236, or a verification within three 

r cent. In place of the crude propf above, there 
is the relativity proof in Silberstein’s *“ Theory of 
Relativity’ (p. 382), and other proofs may readily be 
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derived, for it is hard to arrive at any other result by 
any first-order principle. The result of the Sprint 
is equally gratifying to the relativist and to the 
cist. It was pointed out to the writer by K. T. Compton 
that this uncertainty of 3 per cent. might cover the 
failure to detect the 5 per cent. slip (20 out of 200 km. /sec. 
or more) which Miller’s result might 

As Watson described this heroic experiment, a feeling 
of disappointment arose that such glorious apparatus’ 
had to be dismantled. The pipes (14 in.) were well 
atid truly laid over a large area, and it was necessary to 
make good joints to get a vacuum, but winter was 
coming on and frost would have displaced the pipes, 
so that it is a greater matter for congratulation that 
this fine experiment should have been carried out, than 
that the apparatus should have been dismantled and 
removed. 
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It is possible to summarise the situation : 





: Against Relativit 
For Relativity. tal (or rag and Ta 
MET pe pa euna (?). Miller’s experiments 
Eclipse resul on 
Spectrum aft., Mount Wilson. 





For Relativsty or for Stagnant Ether, 
but against drag and shp. 


- Michelson-Gale-Silberstein. 
This brief and imperfect record of a difficult subject 
is written for those who are interested in the situation 


as it S ppeareu to one who attended the meetings at 
Kansas City. 








Some Properties 


TH reality of the existence of the three well-known 
_ vitamins having been confirmed by numerous 


careful investigations, attention was directed to their 


isolation in a pure state, with the ultimate aim of 
r dur chemical constitution. At first the 
work w. ely qualitative, but with improvement in 
the technique of the necessary animal ents, 
quantitative investigations became possible, and have 
- led not only to a great increase in our knowledge of 
these elusive substances, but also to the probable 
discovery of further members of the series. Whilst 
undue multiplication of the number of unknown 
accessory food factors must be deprecated, yet it must 
be admitted that recent work suggests that there exist 
besides the orthodox trinity, an antirachitic factor D 
-and an antisterility vitamin E: at the same time, our 
knowledge of their chemical properties has advanced 
so considerably, especially in the case of the fat-soluble 
narrate A and D, that some of them may soon be 
transferred to a place amongst compounds 

of; a same chemical constitution. Thus the. multipli- 
cation of vitamins resolves itself into the problem of 
the identification of substances which are required in 
metabolism only in minute amounts, and the discovery 
of which has been delayed until recently owmg to 
difficulties of chemical analysis, and to the fact that 
they are usually present in the natural food of animals 
in adequate amount. Similar problems can be found in 
other branches of biochemistry and metabolism: thus 
all the amino-acids which make up the protein molecule 
have not yet probably been isolated, and Vitamins are 
not the only substances which are required in mimute 
quantities—for example, certain elements such as iodine. 
Recent investigation has made it clear that the fat- 


soluble vitamins are present in the unsaponifiable‘ 


portion of the fat, and that cholesterol can be removed 
from this fraction without impairing its efficacy. 
Takahashi and his co-workers have now carried our 
knowledge a ones further in an elaborate investigation 
. Takahashi, Z. Nakamiya, K. Kawakami, and T. 
itasato, Scient. Papers, Inst. Phys. and Chem. Res., 

- Tokyo, 1925, vol. 3, p. 8r). Starting with cod-liver oil 


or green leaves, the unsaponifiable fraction was obtained - 


in a fairly pure condition and the cholesterol removed ; 
some further purification of the product isolated from 
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of.the Vitamins. 


the former source was attempted by crystallisation from - 
acetone at = 60° to -70° C., followed by distillation 
at 147°-150° C. under o-02-0-03 mm. pressure. These 
drastic treatments did not appear to destroy the ` 
vitamin, but did not effect any great purification: the 
products obtained from the two sources are somewhat 
different in composition, that from the oil being the 
more unsaturated. The yields of the crude material 
were of the order of o't per cent of the oil and o-025 per 
cent of the dried leaves. Tested on animals (rats), 
about o-o4 mgm. of the crude material or o-oo5 mgm. , 
of the purified product sufficed, when given daily to 
each animal, to promote growth on a diet deficient only ` 
in vitamin A 

The Japanese investigators have made a lengthy 
investigation into the physical and chemical properties 
of their refined product, which they have labelled 
‘ Biosterin.’ It has an absorption band in the ultra- 
violet, it is soluble in the organic solvents, but is 
unstable in ether and chloroform, and it is adsorbed by 
fuller’s earth and animal charcoal. It also produces a 
photo-chemical action upon photographic plates, which 
the authors suggest, as the result of a series of experi- 
ments, is due to the formation of active oxygen from 
the oxygen of the air over the material: a similar 
effect was found to be produced, though less markedly, 
by the cod-liver oil itself, and also, but very feebly, by 
olive oil. As mentioned above, ‘the vitamin is also 
stable to heat, in the absence of air. „O. Rosenheim 
and J. C. Drummond (Biochem. Journ., 1925, vol. 19, 
p. 753) have also shown that the cholesterol free 
unsaponifiable fraction of cod-liver oil con the 
vitamin can be distilled in superheated steam in an 
atmosphere of nitrogen or in a high vacuum without 
loss of activity. On the other hand, H. W. Southgate 
(sbid., p. 733) has found that when the cod-liver oil 
itself is heated to 200° C. in an atmosphere of carbon 
dioxide, and maintained at this temperature for varying 
lengths of time, a slow destruction of both the growth- 
promoting and the antirachitic factors takes place: the 
author was unable to show that this destruction was 
due to the liberation of fatty acids by hydrolysis at the 
high temperature used. 

The stability to heat of these vitamins is of consider- 
able practical importance: thus they are likely to be 
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found in certain foods, such as milk, which has been One point may be referred to before leaving the work 


dried by means of heat. Gladys A. Hartwell (Brit. 
Med. Journ., 1925, vol. 1, p. 1073) has shown that both 
dried and evaporated form, together with white 
bread, diets adequate for growth and reproduction in 
rats: the former was as good as, or better than, fresh 
cow’s milk, whilst the latter was distinctly inferior, this 
inferiority showing itself more especially when the 
animals reached- adult size. It is possible that this 
difference is due to a relative deficiency of vitamin B 
in the evaporated milk. It must be pointed out that 
these results do not imply an adequate supply of vita- 
min C, since the rat requires extremely little of this 
vitamin compared to the guinea-pig or man: more- 
over, vitamin C is the most sensitive to the ordinary _ 
destructive agents. Katharine H. Coward (Biochem. 
Journ., 1925, vol. 19, p. 500) has found also that drying ` 
green leaves need not destroy vitamin A, though it 
dppears to vanish in leaves which are allowed to wither. 
The importance of the vitamin content of milk ap 
again in some recent experiments by H. Pringle (Sa. 
Proc: Roy. Dub. Soc., 1925, vol. 18, p. 93). Human 
milk was found to be less efficient in promoting the 
growth of young rats than cow’s milk, probably owing 
to a deficiency in vitamin B content. Thus again is 
the importance of the mother’s diet during pregnancy 
and lactation emphasised. 

Takahashi and his co-workers have carried out a 
number of analyses of the purified products obtained 
from cod-liver oil and green leaves, and suggest that 
` their formule should be O, and G,H,,0, 
respectively: for comparison, t of cholesterol, 
CrO, may also be given. A large series of chemical 
derivatives have been prepared, from which the authors 
have deduced that the oxygen atoms are present as 
OH groups, one a tertiary, and the other a primary or 
secondary alcohol, and that the products are un- 
saturated, containing three double bonds: they are also 
capable of reduction, and form a digitonide but less 
readily than cholesterol: on standing they slowly take 
up oxygen. In general, it may be stated that any change 
in the molecule results in a loss of the growth-promoting 
property. Cholesterol and its oxy derivative, which 
has the same formula as the product obtained from 
_ green leaves, are also inactive. 


At the present time the most useful chemical property | 


of vitamin A is probably that of producing a blue colour 
in the presence of certain reagents. Takahashi has 
investigated this side of the subject, using a number of 
different reagents, such as sulphuric acid and fuller’s 
earth: inactive allied products give a reddish colour 
under similar conditions. R eim and Drummond 
have utilised arsenic chloride, trithloracetic acid, di- 
methylsulphate, etc., for a similar purpose, and have 
found that the intensity of the blue colour runs parallel 
with the product’s potency when tested on animals, in 
the case of both butter and cod-liver oil. Incidentally 
it may be mentioned that the antirachitic factor, in the 
form of cholesterol activated by exposure to ultraviolet 
light, does not give any colour with these reagents, a 
further confirmation of the distinctness of vitamins A 
and D. The test is very delicate, the cholesterol free 
unsaponifiable fraction giving it in a dilution of one in 
two million. The colour is di ed by a number of 
substances, including alcohol and ether. 
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of the Japanese investigators, and that is that they have 
found their products toxic to rats in doses ef about 
18 mgm. a day. The possibility that this might be due 
to some poisonous impurity, perhaps introduced during 
the requisite chemical manipulations, does not appear 
to have been considered. It is obvious that the value 
of their conclusions will be considerably enhanced when 
the work has been repeated—and confirmed—by inde- 
pendent observers. 

The relation of light to the fat-soluble vitamins has 
not yet been completely elucidated, but it appeats from 
the evidence available that it produces synthesis of 
both the growth-promoting and antirachitic rs in 
plants, but in animals only influences the ' latter. 
Plants grown in the dark produce no vitamin IA, but 
even one day’s exposure to light is sufficient to cause 
its appearance: at the same time the lipochrome pig- 
ments are developed (K. H. Coward, thd.). The 
relation of ultra-violet light to the antirachitic factor in 
plants has been little studied, since both factors usually 
appear to occur together: in animals, light does not 
cause any synthesis of vitamin A, but may influence the 
production of the antirachitic factor, for example, by 
activating the cholesterol in the skin. Whether this 1s 
the case or not, the improvement in calcification in 
rickets is probably in part due to an increased calcium 
absorption ; since in other conditions in which there is 
drain on the calcium of the body, for example, in 
lactation, exposure of the animal to ultra-violet light 
results in increased calcium absorption and retention 
(see the experiments on goats by J. B. Orr, H. E. Magee, 
and J. M. Henderson, Tade Journ., 1925, vol. 19, 
P- 569). 

A further factor to be considered in this increased 
retention of calcium is the influence of small tities 
of iodine in the diet. F. C. Kelly (bid., p. 559) has 
shown that this addition to the diet of the growing pig ` 
produces an increased retention of nitrogen, phosphorus, 
and calcium, and points out that cod-liver oil is a rich 
source of this element. Iodine is necessary for the 
production of the thyroid hormone, which is itself 
essential for growth, but the relation, if any, between 
this secretion and the growth vitamins is at present 
unknown. 

Whether light has any influence on the other vita- 
mins is at present doubtful. In fact, so far as vitamin 
C is concerned, P. Hepsi and L. T. Harris (Brit. 
Med. Journ., 1925, vol. 2, p. 989) have recently shown 
that oats germinated in the dark produce the vitamin 
in proportion to the amount of growth occurring ; more- 
over, ultra-violet light cannot prevent or cure experi- 
mental scurvy in guinea-pigs on a scorbutic diet. 
Hence it cannot replace an adequate supply of this 
vitamin in the food. : ‘ 

Less is known of the chemical nature of the water- 
soluble vitamins than of that of the fat-soluble. S. S. 
Zilva (Biochem. Journ., 1925, vol. 19, p. 589) has 
obtained vitamin C in a concentrated condition from 
orange and swede juice. The nitrogen conteht of this 
fraction was only 1-2 mgm. cent., of which about 
half was amino and amide nitrogen; the latter could 
be destroyed without interference with the potency of 
the preparation. R. A. Peters (thid., 1924, vol. 18, 
p- 858) has obtained a somewhat similar result with a 
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concentrated solution of vitamin B extracted from 
yeast ; nitrous acid does not destroy it, as is the case 
with primary and many secondary amines. Working 
with H. W. Kinnersley, he has succeeded m purifyitg 
the yeast extract still further, until only o-o84 mgm. is 
necessary to cure symptoms of polyneuritis in a pigeon 
(ibrd., 1925, vol. 19, p. 820). Regular doses given to a 
bird on-a polished nce diet are capable of preventing 
the appearance of symptoms without, however, main- 
apri its weight. Now vitamin B is essential for 
growth and maintenance of weight in rats, so that the 
authors are led by their results to suggest that the 
factor which cures and prevents poľyneuntis in pigeons 
may be different from the one which is necessary for 
growth and maintenance of weight. It is possible, 
however, that the continued loss of weight without 
symptoms may be due to the deficiency of the polished 
` nice diet in some other material. 

It has been ‘known for some time that excessive 
- amounts of carbohydrate food hasten the onset of 
symptoms in pigeons. In 
between vitamin B and carbohydrate metabolism, P. 
Eggleton and L. Gross (#id., 1925, vol. 19, p. 633) 
have found that deprivation of vitamin B in rats leads 
in about a month to a fall in the blood-sugar, together 
with a ual disappearance of glycogen from the 
liver ; at the same time Kinnersley and Peters noticed 
that the convulsions of polyneuritic pigeons occurred 
at low temperatures, whilst removal of the birds to 
the warmth of the laboratory produced a temporary 
improvement. Now it is known that in mice the 
convulsions produced by insulin only occur regularly 
if the animals are kept at an external temperature so 
high as 37° C. At first sight the two observations 
appear opposed ; but the condition of the experimental 
animals is fundamentally different: the mice have 
glycogen in their livers, whilst the pigeons probably do 
not. Hence cold in the former, stimulating glycogeno- 
lysis, acts against the insulin injected by producing a 
‘flow of sugar into the blood and thus prevents hypo- 
glycemic symptoms, whilst in the latter this cannot 
occur owing to the paucity of glycogen in the liver. 
At the same time, the cold increases the metabolism of 
the muscles, leading to withdrawal of sugar from the 


the relationship ‘| after th 





blood, which cannot be replaced, thus producing 
convulsions: warmth would diminish the demand for 
sugar and allow the blood-sugar to be restored to a more 
normal level. Some such hypothesis may be useful 
in correlating the various observations which have been 
recorded. 

In conclusion, attention may be directed to some 
recent work in connexion with vitamin E, first described 
by Evans and Bishop a few years ago. Tt was observed 
that rats on certain synthetic diets, chiefly those in 
which the protein was supplied by casein, became sterile 
in course of time: any offspring of these rats obtained 
before sterility occurred were sterile from birth. In the 
female the ovaries are normal, the sterility being shown 
by absorption of the embryos late in gestation. In the 
male, on the other hand, the sterility is produced by 
degeneration of the testes themselves : a full description 
of the histological changes involved has been given by 
K. E. Mason (Proc? Nat. Acad. Sci., U.S.A., 1925, vol. 
II, p. 377). -Degeneration begins about two months 
e commencement of tht diet, and recovery only 
occurs when the vitamin is given if some normal 
testicular tissue is still in existence. 

The distribution of the vitamin E and its properties 
are considered in more detail by H. M. Evans and G. O. 
Burr (#td., 1925, vol. i1, pp. 334 and 378). It is fat 
soluble, and its richest source is the oil expressed from 
the germ of wheat : it occurs also in oats, corn, lettuce, 
alfalfa, etc.; in small amounts in animal tissues includ- 
ing milk, and also in moderate amount in the v le 
oils. Cod-liver oil contains little. It is very stable and 
cen be distilled in superheated steam; it occurs in the 
unsaponifiable fraction of the oil, but is not precipitated 
by digitonin: it does not contain nitrogen, sulphur, 


phosphorus, or the halogens. A single dose of 5 mgm. -> 


of the concentrated product by mouth or subcutaneously 
to a female rat suffices for the production of a normal 
litter, whilst o-3 mgm. daily prevents male sterility. It 
appears to be stored m the body to a considerable extent, 
but is used up in the ordinary processes of metabolism 
quite apart from pregnancy. In some of its properties, 
therefore, it resembles the other fat soluble vitamms, but 
in its distribution, and in the fact that normal growth 
occurs in its absence, itis sharply differentiated from them. 


News and Views. 


AT a conference on March 25, held by the principal 
broadcasting organisations, representatives from 
twenty European countnes took part. A new scheme 
for the redistribution of wave-lengths in Europe was 
submitted and provisionally approved. The details 
of the scheme will now be considered by the vanous 
interested organisations from the point of view of 
lecal difficulties. “ Suggested amendments will be con- 
sidered by the Committee of the Office International 
of Radiophonie, and a final scheme will be drawn up 
for the approval of the vanous Governments con- 
cerned. *The scheme divides broadcasting statons 
into two classes. The first class conmsts of those 
capable of guaranteeing good reception at long ranges. 
They receive an ‘ exclusive’ wave-length, but every 
country receives at least one exclusive wave-length. 
The other class consists of low-power Stations for the 
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use of local -listeners only. All this class will work 
on a common wave-length. Experiments have shown 
that each of these small stations can work without 
practical interference from the other stations using 
the same wave-length To ensure satisfactory results 
it 1s absolutely necessary that the same standard type 
of wave-metre should be used by all the stations. 
This problem is beng considered by a technical 
committee at Brussels under M. Raymond Braillard. 
No wave-lengths less than 200 metres have been 
allotted, and great pains have been taken to avoid 
unnecessary changes ın wave-lengths already in use. 
It will be seen that the proposed solution is, perhaps 
unavoidably, not a perfect one. The ideal solution 
would be one in which every listener with a good 
valve set would be able to listen in to many of the 
small stations in Europe. If they all have a common 


` 
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wave-length this would be impossible In the course 
of other meetings held at Geneva, committees were 
formed to consider pressing international broad- 
casting problems with the object of finding practical 
solutions. 


THe Creckoslovak Academy of Agniulture, of 
comparatively recent formation, 1s seeking to establish 
and consolidate international relations for the benefit 
of agriculture in its country. The latest number of 
the Väsimk (Ročnik I., Čislo 9-10) gives reports of 
papers read at the general meeting of the Academy, 
with summaries in French, German or English. Tho 
address of Dr. Julian Stoklasa on the nitrogen 
problem in the Czeckoslovak republic is given in 
four languages, rendering ıt accessible to a wide circle 
of readers. The problem is acute, but 18 receiving 
much careful attention. The yearly consumpton of 
nitrogen is only 25 kilogm. per hectare compared 
with 20 kilogm. per hectare in Germany, and ıt is 
calculated that very heavy losses have been incurred 
during the last seven years owing to this deficiency, 
as the yearly harvest is held to abstract 40 kilogm. 
nitrogen from each hectare of soil, on an average. 
The production of synthetic nitrogenous manures on 
a large scale 18 under careful consideration. Since 
1923 the work has been under the direction of the 
Ministries of National Defence, Public Works and 
Agneculture, which created the Inter-ministerial 
Nitrogen Committee. It is recognised that the 
country is too dependent on imported food stuffs 
owing to the failure of agriculture to attain the 


` necessary economic intensity. The chief causes of 


failure are the high costs and the scarcity of certain 


. Means of production, nitrogenous fertilisers being a 


prominent example, more than 60,000,000 kilogm 
having recently been imported yearly, chiefly as Chile 
saltpetre. -As a further means for improving the 
knowledge and status of agriculture in Czeckoslovakia, 
the Academy has set up commissions for publishing 
an agricultural encyclopedia and a bibliography, 
and for the establishment of a central library and 
reading-room in which would be concentrated all 
Czeckoslovak and Slavonic agricultural literature, 
together with the most important world literature on 
the subject. 


OnE cannot imagine a more eloquent series of 
tributes than those which, lead by M. Painlevé, were 
pronounced over the grave of the late Camille 
Flammarion, which have now been issued in per- 
manent form, admirably reprinted on art paper, from 
L’ Astronomte, the bulletin of the Astronomical Society 
of France, of which Flammarion was the founder. 
The book also contains an account of the funeral 


, ceremonies, and a selection from thousands of letters 


received from astronomical observatories and scientific 
institutions at home and abroad, and from public and 
private individuals. A lengthy and complete dis- 
course on the life and work of Flammarion is included 
from the facile pen of M. Emile Touchet, who was 
long associated with the dead ‘‘ mattre” in the 
administration of the largest of all astronomical 
societies. Several portraits of Flammarion at various 
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periods of his life are included, the last of which, 
taken shortly before death, is a characteristic picture. 
For an authentic pronouncement on the lifo and 
work of an inspınıng French astronomer, one need 
not go past this httle publication, coming as it does 
from the fount of his astronomical activity. The book 
can be obtained from the headquarters of the Society 
at 28 Rue Serpente, Paris. Flammarion was a great 
admirer and user of British scientific publications, 
particularly NATURE, and it is interesting to learn 
on the authority of his widow that the last piece of 
literary work he accomplished, actually on the day 
of his death, was the translation of a note on “Ancient 
Clepsydre ” from our issue of October 25, 1924. 
This he intended for reproduction in L’Astronomis. 
Shortly after this was completed he walked to the 
window, commented upon the beantiful day and the 
loveliness of his garden, and collapsed into the arms 
of Madame Flammarion. The last prospect he 
beheld was the extensive view over the Seine which 
he asked the writer of-this paragraph to photograph 
for him one magnificent summer Sunday afternoon’ 
many years ago. Flammarion was proud of that 
view. 7 i 


I 

AT a meeting of the Scientific, Technical, and Trade 
Circle of the Institute of Journalists, held on March 30, 
a summary of the aims and objects of the Optical 
Convention was given by Mr. F. Twyman (chairman 
of the Executive Committee), Sir Richard Paget (Hon. 
Treasurer), and Prof. Cheshire. In thus inviting the 
co-operation of the members of the Circle the prece- 
dent set in connexion with the British Empire Exbibi- 
tion a couple of years ago was followed. Mr. Twyman 
enumerated some of the very wide range of instru- 
ments and apparatus in which optical lenses and 
prisms are necessary, and Prof. Cheshire, who gave an 
account of some of his experiences when acting as 
Director of Optical Munitions during the War, directed 
attention to the vital umportance of an adequate home 
supply of optical glass in modern warfare, and the 
necessity of encouraging and developing the British 
optical mdustry in time of peace. Sir Richard Paget 
gave an entertaining account of the various optical 
illusions and exhibits at the Convention likely to be of 
popular interest. These include many ingenious and 
novel devices as well as demonstrations of lantern pro- 
jection in natural colours and other processes of great 
practical importance. In this respect the organisers 
are following the lead of early pioneers in science who 
did not disdain to kındle public interest: by the 
exhibition of odd contrivances and striking effects. 
In early scientific entertainments ‘ optical ulusions’ 
often played a considerable part. ” 

“ CAPE to Cairo,” Major C. Court Treatt’s kine- 
matograph film of a journey by motor car through 
Africa from south to north, now showing at the Regent 
Street Polytechnic, is a record of a remarkabfe feat of 
organisation and endurance. The expedition, with 
Major Treatt as leader, consisted of Mrs. Treatt, 
Mr. F C. Law, Mr. Errol Hinds, and Mr. T. A. Glover, 
the photographer who accompanied Major Angus 
Buchanan in his Journey across the Sahara A 
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distance of 13,000 miles was covered in sixteen months; 
but a mere statement of time and distance can convey 
no adeqhate conception of what the journey involved. 
In the early stages; while traversing Rhodesia, they 
were caught by the rains. The cars were constantly 
bogged in the deep mud of the roads, while the nvers 
were so swollen as to be almost impassable. Through- 
out, the rivers were the most serious obstacle. When 
they reached the Nile, it was only by towing the cars 
across the river under water that the expedition was 
saved from failure. The film records some native 
dances—a war dance in a Uganda village and a Dinka’ 
dance being particularly interesting—and gives a 
good idea of the varying types of African scenery. 
Special mention must be made of the pictures of a herd 
of buffaloes and a really remarkable and exceptional 
series of the Zambesi falls. Fhe part played by Mra. 
Treatt ın securing friendly relations with the natives 
is an object lesson of the valuable work which can be 
accomplished by a woman, and in some matters by a 
woman only, in enfiropologisal and geographical 
exploration. 


In the course of an account of recent excavations 


at Beisan m Palestine, contnbuted to the Times of 


April 4 by Mr. Allan Rowe, Field Director of the 
Philadelphia University Museum Expedition, reference 
is made to an interesting find, and a suggestion made 
as to its meaning and use, which will appeal to all 
readers of Sir James Frazer’s " Golden Bough.” The 
object in question is a hollow crcular ring of clay, to 
the top of which are attached several jars and animal 
heads. The jars have holes in the base which connect 
with the hollow inside the mng. Another example 
such as this was found some years ago at Megiddol 
and a derivative, much later in date, was found at 
. Naukrats in the temple of Aphrodite. It is suggested 
that these objects are the flower stands known to 
have been in use in Syrian temples, and that they 


may be the actual ‘‘ Gardens of Adonis,” the baskets’ 


or pots in which various kinds of seeds or grain were 
planted and tended by women for a period of eight 
days, when they were thrown into a river or stream 
with an image of the god. It will be remembered that 
Sir James Frazer, in his “ Adonis, Attis and Osiris,” 
suggests that the rite was intended as a charm to 
gecure abundance of rain or water for the crops, and 
adduces a number of analogous customs from various 
parts of the world to support his view. 


For several years past'an annual inter-university 
conference of metallurgical students has been held, 
attended by delegates from the principal universities 
and technical colleges in Great Britain, for the purpose 
Of discussing questions concerning the traming and 

of professional metallurgists. At the con- 
ference held ın Birmingham on February 19 and 20 
last, the subject for discussion was the place of the 
metallurgical student in industry. There was general 
agreement among the speakers as to the necessity of 
combining works training with the academic course, 
for which purpose the vacations could be partly 
. utilised. Graduates on entering a works should at 
once be given a self-supporting wage, the system of 
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apprenticeship being undesirable. On the other hand, 
the graduate should enter on his duties with a due 


sense of his mexperience and a proper respect for 
the practical knowledge of the technical man. It 


` was considered that a trained metallurgist should not 


become*a routine chemist, but should be regarded as 
having a special function. Some speakers urged the 
giving of more attention to the commercial side of 
industry, and to such subjects as works organisation 
and management, instruction in thoss subjects being 
given preferably by industrialists. Copies of the 
report may be obtained free on application to Mr. 
W. L. Kent, Metallurgical Society of the University, 
Birmingham. 

Tue Association of Special Libraries and Informa- 
tion Bureaux, which held a conference at Oxford last 
autumn (NaTurR, October ro and November 14), has 
now decided to proceed with a formal constitution 
and the enrolment of members. The inaugural 
meeting was held at the Institution of Mechanical 
Engineers on March 29 and was well attended. 
Mr. J. G. Pearce, director of the British Cast Iron 
Research Association, presided. The Association has 
planned a third conference, to be “held at Balliol 
College, Oxford, on September 24-27, at which the 
draft constitution will be submitted to the members. 
The first work of the Association, which is one of 
some magnitude, is the preparation of a Directory of 
Special Libraries and Informaton Bureaux in the 
United Kingdom, which should contain in a suitably 
classified form a guide to existing sources of reference. 
The Carnegie United. Kingdom Trust, which has 
already generously supported the Association, has 
promised to finance the preparation of the Directory 
at an estimated cost of 2000/., and with the wide 
interest already taken in the Association by delegates 
from learned societies and large industrial corporations, 
it is hoped that the difficulties of editing such a volume 
can be overcome. 


Tux King has approved that the Royal Commission 
on Agriculture in India should be composed of the 
following : The Most Hon. the Marquees of Linlithgow 
(chairman); Mr. H. Calvert; Prof. N. Gangulee, 
professor of agriculture and rural economy, University 
of Calcutta ; Dr. L. K. Hyder, professor of economics, 
University of Aligarh; Mr. B. S. Kamat; Sur Henry 
Staveley Lawrence; Sir James MacKenna; Sir 
Thomas Middleton ; The Rajah of Parlakimedi; Sir 
Ganga Ram. The appointment of a Royal Commis- 
sion, “‘ generally to examine and report on the present 
conditions of agnecultural and rural economy in 
British India,” was announced by Lord Reading at 
the opening of the Indian Legislature on January 20. 
The terms of reference go on to point out particular. 
directions in which investigations are to be pursued. 
The scope of the inquiry was discussed in these 
columns in our issue of January 30, p. 166. 


AmonG the gifts for scientific purposes made by 
the late Prince Albert of Monaco in his will was a 
sum of a million francs to the Pams Academy of 
Sciences for the provision of a biennial prize (NATURE, 


, 
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October 14, 1922, p. 524). The first award of this 
prize has been made to Dr. Charcot, who will thus be 
enabled to improve the scientific equipment of his 
vessel, the Pourquoi Pas! It is appropriate that the 
first to benefit under the bequest should be Dr. 
Charcot, for Prince Albert, himself a keen scientific 
worker, carried out many notable investigations in 
physical and biological oceanography. 


Dr. P. CHatmers MITCHELL, secretary of the 
Zoological Society of London, will deliver the Huxley 
Memorial Lecture at the Imperial College of Science 
and Technology on May 4 at 5 p.m., taking as his 
subject ‘ Logic and Law in Biology.” 


Tee proceeds of the Daniel-Pidgeon Fund of the 
Geological Society of London for 1926 have been 
awarded to Dr. David Williams, who proposes to 
investigate the geology of the country between 
Snowdon and the Carnedds. 


WE are asked-to state that the meeting of the 
Chemical Society which had been arranged for 
Thursday, Aprl 15, has been postponed until the 
usual hour on Thursday, April, 22. 


Tue fifth Hurter and Driffield memorial lecture of 
the Royal Photographic Society of Great Britain will 
be delivered on Tuesday, April 20, at’ 7 o'clock, by 
M. Charles Fabry. The subject will be “ The Photo- 


graphic Plate as a Measuring Instrument for Visible 
and Invisible Radiations.” ` ' 


A MEETING of firms interested ın the formation of 
a research association for the paint, colour, and varnish 


‘industries will be held at the London Chamber of 


Commerce, Cannon Street, E.C., on Wednesday, April 
I4, at In A.M. An invitation to be present is given to 
members of companies interested in these industries. 


APPLICATIONS are invited for the following ap- 
pointments, on or before the dates mentioned: A 
resident tutor in economics in the University of 
Bristol—The Registrar (April 20). A lecturer in 
the department of electrical engineering of Bradtord 
Technical College—The Pnncipal (April 21). A lecturer 
in botany in the University of Bristol—The Registrar 
(April 30). An assistant plant breeder under the 
Department of Agriculture and Forests of the Sudan 
Government—The Controller, Sudan Government 
London Office, Wellington House, Buckingham Gate, 
S.W.r (May 7). A profesaor of physiology at St. 
Bartholomew’s Hospital Medical College — The 
Academic Registrar, University of London, South 
Kensington, S.W.7 (May 20). A laboratory assistant 
in the Biochemical Department of the Wellcome 
Physiological Research Laboratories, Beckenham— 
The Director. A chief physics master at Shrewsbury 
School—The Headmaster’s Secretary, The School 
House, Shrewsbury. j 





Our Astronomical Columa. 


Tue DISTRIBUTION oF O-Srałs.—An article by 
B. Gerasimovic, of.Charkow Observatory, in Astr. 
Nach. 5420, deals wıth the galactic distribution of 
these stars. As is well known, cea ge in very low 
galactic latitude and afford one of the best methods 
of obtaining the co-ordinates of the galactic plane, and 
the linear distance of the sun from it. The ır 
O-stars in the Draper alogo relaciona those 
tho Magellanic Clouds) give for the galactic pole 
R.A. 189° 13’, N. Decl 27° 22’ (equinox not stated, 
but presumably 1900), while the 78 plan nebulæ 
in Curtis's Catalogue give R.A. 192° 13’, N. Decl 
28° 28’. The latter show a greater dispersion than 
the O-stars, which is shown to arise from wider 
scattering in space, not from ey ity to us. 
‘The ean distance of the Gatan taken as 770 
parsecs after Wilson ett increases the distance 
to 900 ), and the distance of the sun to the 
north of their mean plane is found to be 31 ; 

Further, it is shown that the angular width of th 
zone of O-stars is greatest ın the direction of the 
anti-centre of the star {according to Kapteyn, 
RA. 232 10m, N. Decl. 57°), where it aiou to ? 
being only 2. in the opposite direction. This is 
ascri to the greater prommity of the zone in the 
-former direction. 


TuE DISTRIBUTION oF RADIANT ENERGY OVER 
THE Sun’s Disc.—Bulletin No. 91 of the Aero- 
nautical Institution of the Netherlands is devoted to 
a communication from the erat pena Institute at 
Utrecht, “ The Distribution of En over the 
Sun’s Disc,” by W. J. H. Mol, H. C. Burger, and 
J. van der Bilt. To avoid the disturbing effects of 
the lower apa ane the authors set up their ap- 
paratus on the Gornergrat near Zermatt. They had 
the good luck to find next to the hotel a small house 
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with brick walls, admirably suited for an observatory. 
The ‘ monochromator’ with which the energy of any 
assigned wave-length was determined was provided 
with a linear vacuum-thermoelement, and was there- 
fore more sensitive than the apparatus used by 
previous investigators. The slt of the monochro- 
mator was only o-r mm. wide. It was found that a 
sufficien regular movement of the sun's i X 
3 cm. in diameter, the slit could not be obtained 
with a coelostat. egularity was achieved by using 
fixed mirrors and giving a steady motion to the lens 
by which the image was formed. 

Final résults are not yet available, but the authors 
claim that they were able to get trustworthy values 
of the distribution of the en along about 99 per 
cent. of the sun’s radius inst Abbot’s 95 per cent. 
Thetr values of the ratio of the energy to that at the 
centre of the disc are ter than Abbot’s. The 
differences attain a maximum amount of about 2:5 
pe ee at a distance from the sun’s limb of about 

hundredths of the radius. The discrepancy is 
attributed to the quicker mse of the new 
apporaros The general result, t the radiation in 

parts of the spectrum falls off rapidly near the 
limb, is of course confirmed. The effect is most 
conspicuous in the shorter wave-len , 80 that the 
sun 18 yellowish towards the o. At 5-hundredtha 
of a radius from the limb the blue rays have only 
half their intensity at the centre and at 2-hundredths 
less than a quarter. The curves are in fact consistent 
with the hypothesis that the radiation falls tô zero at 
the mb. It is to be hoped that further use will be 
made of the observatory on the Gornergrat. Inde- 
pendent measurements of the ‘solar constant’ might 
well be made there, for compangon with e 
determinations at the stations of the Smithsonian 
Institution ın America. 
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= Research Items. 


A TĂHITIAN BREAST ORNAMENT FROM ÀLASKA.— 
Dr. H U. Hall discusses ın the issue of fhe Mussim 
Journal dated September last, the provenanoe of an 
object of exceptional interdst recently acquired by 
the University Museum, Philadelphia. ne arta it 
was collected in an Indian village on Admiralty Island 
Alaska, it 1s beyond question a feather breast orna- 
ment from Tahiti. Only seven of these are known to 
be in existence, three in the British Museum. 
That they belonged to the est chiefs is clear, since 
their adornments include feathers,.sacred to Ore 
the war god, which could be worn only by persons of 
this class. They are described by Cook under date 
September 8, 1777, and possibly, under missionary 

uence, had ceased to be used so early as 1825, or at 
any rate not muck later. It is therefore improbable 
that this imen was carried north by one of the 
whalers, who did not begin their voyages to the Arctic 
through Bering Strait until the late forties. It would 
seem most bable that it was taken to Alaska 
either by Cook or Vancouver, the probabilities favour- 
ing thelatter. Among the Chilkat it was a clan object 
and regarded as very precious. It was known as 
‘raven cape.’ The late owner said that the old 
leaders of her house had boasted of it as a possession 
which was uncommon It was ed as the work 
of the ple of another world ragmentary tradı- 
tions of ıts origin connect ıt with the coming of the 
white man, and refer it toa Gabel who madea 
visit to the land “ in company wi e first man of the 
sun.” 


AN ARCHMOLOGICAL COLLECTION FROM FLAGSTAFF, 
Apizona,—A number of archzological bee from 
graves found in Young’s Cafion, near in 
Arizona, has recently been added to the U.S. National 
Museum, Washington. It 1s of ial significance 
for the archeology of the south-western United 
States, because some of the objects are unique ; 

y use few antiquities have been obtamed 

m this area. The collection was made by Mr. 
J. C. Clarke in the course of road-making operations, 
and consists principally of pottery, red, gray, dark, 
and painted ware, Shell bracelets, armlets, and finger 
Tings, a few bone objects, needles, ins, and the 
like. Two rare specimens of polished bone with 
incised decoration were evidently ornaments for the 
hair as they were found on a cranium. Cremation 
was practised and calcined human bones were found 
in mortuary vessels or burial urns. Mr. J. W. 
Fewkes, who describes the collection in Smstthsontan 
Miscellansous Collections, Vol. 77, No. 10, directs 
attention in particular to the pottery: of which the 
decorative designs are purely geometric, none showing 
naturalistic forms of men or animals. None 1s per- 
forated or ceremonially ‘killed.’ One object is 
exceptional, a black and white ware ladle, of which 
the sides and end of the handle are pinched up to 
form a cradle. This contains a small clay figurine. 
Similar figurines have been found hi up the 
Bittle Colorado, suggesting that the cradle-handled 
ladle, though rare, was known in Pueblo households. 
The pottery as a whole resembles the pre-puebloan of 
the region north of ‘the Hopi Pueblos—a culture 
which probably at one time spread over the whole 
of what is now Arizona and 18 now best represented 
on the Lower San Juan in the region called Takonabi. 


Tue ATMOSPHERE AND Human ComFort.—The 
Monthly Weather Remew for October last has an 
article on ‘‘ The Relation E ere rant 
Comfort,” by Dr C. F Brooks of k University. 
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The journal also contains other articles on the same 
subject, treating different branches, but all have 
general reference to America The work is allied to: 
that undertaken by Prof. Leonard Hill in Great 
Britain, but an attempt is made to push the study 
further and to reduce ıt to mathematical form in 
order to find a basis by which weather might be 
classified according to its relation to human comfort. 
With data of heat emission, heat production, and 
comfort, Dr. Brooks considers it possible to construct 
tables which will show for any weather conditions 
approximately the rate at which a man will cool. 
e need tables showing for any kind of weather: 
the feeling of coo. which a man will ience 
under any degree activity and in any d of 
clothing. More calorimetric observations of the 
actual cooling and heating of man are required. The 
author hopes that the discussion will be helpful as a 
pioneering effort. $ è i 


ASYMMETRY IN Microscopic OrGaNisMs.—In his 
residential address to the Quekett T 
ub (Journ. Quekett Mıcr. Club, Nov. 1925), Mr. D. J. 
Scourfield directs attention to etry in micro- 
scopic organisms and to the need for observations on 
the functioning of asymmetrical structures in order to 
throw light onthe vexed question of adaptations. 
Among the rotifers, the Rattulide present a 
of the body sq that practically every is involv: 
in the ; the Bdelloid rotifers the 
jaws occasionally show slight differences, and in this 
group there are two ovaries which function alternately, 
while in other rotifers there 13 only one ovary. Me 
Scourfield recalls soa tp of asymmetry in some 


Crustacea and refers to the occurrence of an ous 
individuals of Daphnia, rightly ing’ the desira- 
bility for, carefully reco the condition of such 


examples. He enters a plea for experimental research 
in the cultivaton of microscopic orgamsms under 
varied conditions, and we may suggest to the keen 
amateur that the tracing of the subsequent history of 
such androgynous ee which, s.g., exhibit a male 
antenna on one side and.a female antenna on the 
other, would form an interesting study. 


BEATING OF THE EARLY EMBRYONIC Heart.—The 
Report of the Department of Embryology of the 
Carnegie Institution of Washington (from Year Book 
No. 24), which is located in Baltimore, shows the wide 
range of investigations in progress, eg. on cleavage 
stages in the pig, the origin of the notochord, the 
development of the blood-cells, and a re-analysis of 
the different of cells by the aid of staining living 
blood smears, the study of early human embryos—a 
well - preserved 7-somite embryo has been carefully 
inv ted—and a number of other lines. Of interest 
to all biologists ıs P. N. Johnstone’s work on the 
heart of living chick embryos. In addition to making 
observationson the morphology of the living embryonic 
heart he has studied the origin of the first pulsations, 
and finds they first appear at the 10-somite stage in 
the tive ventricle. Starting at a definite spot 
on the right border of the ventricle, the beating area 
E abe until the entire ventncle 13 engaged in 
rhythmic contractions. It is some time later that 
the pulsations begin ın the primitive sinus venosus, 
so that at the outset the sinus venosus does not serve 
as a “ pacemaker ” for the ventricle. The author 
further confirmed this by a lgature between 
them which did not alter the rh of the ventricle, 
but Pe Py the fourth gay of development, such a 
ligature produces heart block, showing that the rôle of 
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pacemaker or sa haa control has then shifted to the 
sinus venosus. . Johnstone devised a method for 
stimulating these small hearts electrically, and found 
that the earhest period at which the chick’s heart can 
be influenced by electrical stimulation is the middle 
of the third day: that is, long after the atnum, per- 
manent ventricle and bulbus arteriosus have become 
functionally active. 2 


THE CLASSIFICATION OF INSECTS.—BuH. 162, Agri. 
Research Inst., Pusa (1926), is a publication of Ior 
devoted to “ Tentative Keys to the Orders 
and Families of Indian Insects.” Its author, Mr. T. 
Bainbrigge Fletcher, has compiled this synopsis in 
order to meet a long-standing want for a modern 
ide to the detailed classification of Indian insects. 
t-day tendencies are towards the recognition 
of an increasing number of orders and families among 
insects, and ıt has become progressively difficult for 
isolated workers, in a country so extensive as India, 
to keep in touch with recent changes. Mr. Fletcher 
has, to a e extent, followed the classification of 
Brues and Melander (whose system 18 based upon that 
of Handlrsch), and recognises thirty-two separate 
orders. In many cases it 1s still largely a matter of 
CE ee ee ee 
ot ordinal value. We note that the author has wisely 
united the Mallo ay and Pediculina (Siphunculata) 
into the single ardet oplura; but, on the other hand, 
the Zoraptera and Psocina, which are closely related 
to each other, are retamed as separate orders. The 
increasing number of families of the larger orders 1s the 
outcome of specialisation and intensive study; and, 
in India alone, there are 86 families in the Coleoptera, 
75inH optera, and 73 in Lepidoptera. The fact 
that only a small number of families do not find a 
paa in these keys (since they are unrepresented ın 
ndia) is a feature commending the Bulletin to workers 
in other lands besides those in the country for which 
it is written. 

Winsconsin ALGÆ.— Of great interest to algo- 
logists is the publication of the second of Prof. 
G. M. Smith’s “ Phytoplankton of the d Lakes of 
Winsconsin ” (Bull. Unio. Winsconsin, Serial No. 1270, 
pp. 227, 1924). This volume deals with the Des- 
midiaceæ. It quite reaches the high standard set by 
the earlier publication, and it 1s a n work of 
Teference to all interested in this subject. Four new 
species and seventeen new varieties are described, 
most of them pene g to the genus Staurastrum 
Among a small num of new combinations is the 
transfer of Dictyocystis Httchcochit (Wolle) Lagerheim 
to Cosmocladium. The work of European authorities, 
notably West and Borge, has been thoroughly aseimi- 
lated and collated. ` 


THe Swamp CYPRESS oF CHINA.—At a meeting of 
the Royal Irish Academy on March 16, a paper was 
read by Prof. A. Henry, giving a detailed account 
with photographs and drawings of the Chinese swamp 

ress, known to science as Gi 
species has died out in the wild state, and is only 

“ known in cultivation in two restricted localities around 
Canton and Foochow. It has been preserved from 
extinction by the superstitious beliefs of the peasants, 
who plant it on the north side of villages to bring 
luck, and amidst rice-fields to increase the crop. 
Adapted to wet, marshy situations, it develops peculiar 
curved ‘‘ knees,” which are woody growths from the 
roots, projecting above the ground The function of 
the knees is to enable the roots to breathe, whenever 
the soil happens to be inundated. The genus is a 
very ancient type, and its fossil remains have been 
found throughout the Tertiary er, widely spread over 
the northern hemisphere in North America, Europe 
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`ruary number of the BoMetino of the 


tostrobus 18. 


and Asia, exten as far north as Spitsbergen, 
Greenland and Alaska. Its twigs and leaves have 
been gathered in the Eocene beds at Ardtufn in the 
Ble of Mull, ın company with simular remains of two 


other genera, Gi and Cryptomeria, all thres being 
now represented in China by three li species, 
which can scarcely be i from se that 


flourished at the beginning of the Tertiary era. 
Ginkgo is also unknown at the present time in the 
wild state, and owes its preservation to the Buddhist 
riests who plant it around their temples. Prof A. 
an. who was assisted in the microscopical wosk 
and drawings by Mrs Manon aca be gave in 
addition a comparative account of the American 
swamp cypress Taxodium, which is much better 
known to science than Glyptostrobus. The, pee 
graphs of the latter, obtained recently from China, 


` are the first to be published of this interesting tree. 


~- COTTON IN TANGANYIKA.—The report of the 
Department of Agriculture of the Tanganyika 
Territory for 1924-25 shows, among other develop- 
ments, a remarkable extension of cotton- growing 
among the natives The Department is the only 
legal source of cotton-seed supply to natives and the 
chief source to non-native planters. Figures show 
an increase ın seed distribution to natives from 481 
tons ın 1923 to 1594 tons in 1925. The lint pro- 
duction has increased by 64 per cent. in the last year. 
Furthermore, ıt is of interest to note the general 
superiority, as judged from brokers’ reports, of the 
native-grown cotton over that raised on non-native 
estates Extensive experiments are carried out 
on the time of sowing in relation to rai and on the 
spacing that gives the best results. Studies of the 
pok bollworm of cotton, ‘which has apparently been 

own in Tanganyika since the Germans imported 
seed in 1898, leads to the probability that it is not 
indigenous but was introduced from India ‘through, 
Egypt. With the stnct contròl on the movements 
seed, it is hoped that this pest may be kept ın 


hand. 
SURVEYS IN SOMALILAND.—Ih the peng Ke 
oyal Italian 
Geographical Society, Messrs. G. Stefanini and N. 
Puccioni give a long account of the expedition to 
Italian Somaliland in 1924, undertaken by Mr. Stefa- 
nini under the auspices of the Italian Government 
and the Italian Geographical Society. A map on a 
scale of I to 1,500,000 ev cng the paper and 
covers the south-western part of the country as far as 
the Juba river. A number of short papers dealing 
with the general scientific results of the expedition, ın 
particular anthropology, are appended. 


HrstoricaL Russian D1AMONDS.—The jewels of 
the ‘“Russian Diamond Treasure” have recently 
been Sharon ely examined by the distinguished 
mineralogist Dr. A. Fersman, and in a series of papers 
of historical as well as scientific interest, ee the 
legends and misconceptions that have crept into the 
descriptive literature of these stones are corrected 
(Bull. de PAcad. des Sciences de PU.S.S.R., 1922, 
1925 and 1926). The ‘‘ Shah ” diamond 18 a remark- 
able elongated octahedron of Indian origin, which 


z 


bears ved inscriptions of three different dates. 
O G MA RRL DRTE a gi it passed into 
the possession of the Great , and in 1665 it 


was seen by Tavernier in the palace of Aureng-Zeb. 
In 1739 it was seized by the Shah Nadir and carried 
from i to Perma. 1829 a Russian diplomatic 
agent was murdered in Teheran, and to conciliate 
the Tsar the famous gem was presented to Russia. 
The “ Orlov ” diamond is the largest of all the old 
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stones of Golconda, and it is now identified by 
Fersman as the “ Great Mogul,” also seen by Tavernier 
in 1665" The Shah N this beautiful 
gem for some time after the conquest of Delhi, ardd 
with the “ Koh-i-noor ” ıt was mounted in the Persian 
throne. The ‘' Orlov ” was stolen and passed through 
various adventures until 1773, when it was purchased 
by Prince Orlov and presented to Catherine II. 
Since then it has held pride of place m the tre 
of the late Tsars. The ‘‘ Koh-i-noor,” which has 
been described as the ‘‘ Great Mogul,” lost its historical 
Hindu form in 1862, when it was re-cut, after having 
been presented by the East India Company to Queen 
Victoria in 1850. 

PLATINUM Dsposirs IN Sours Arrica.—In the 
Trans. Geol. Soc. S. Africa, vol. 28, 1925, pp. 83-133, 


Dr. P. A. Wagner describes the platinum occurrences. 


in the norte zone of the Bushveld complex. Taken 
as a whole, they constitute the world’s greatest 
primary concentration of that metal, the localities 
of the deposits being scattered along the norite 
periphery for nearly 400 miles. The distribution 


indicates that extreme magnetic differentiation was. 


essential for platinum concentration It is shown 
that in donite, unusual basicity of the residual 
fractons, together with the presence of fluorine, 
were the most probable conditions essential to the 
formation of rich deposits. The metal also occurs 
with magmatic nickel-copper-iron sulphides which 
are indigenous to the ele in which they occur. 
The sheets of sulphidic rocks are invariably flodred 
and roofed by anorthosite, esting a p 

of calcic felspar, 


necessity for the tion and 
indicating a type of erentiation dependent not on 
gravity one, but more particularly on gas 

ere sulphurous were presumably r nsible 
both for the rock erentiation and for the 


extraction and concentration of the platinum. Where 
the sulphidic magmas were brought into contact 
with dolomites or sheared banded ironstones, contact 
deposits of platinum- sulphides were formed. 


The pa is . most valuable contribution both to 
economic geology and to the theoretical aspects 
(which remain confused) of ore-genema and: 


magmatic differentiation. The views of W. H. 
Goodchild and J. E. Spurr on thése topics are here 
suppotted by much of the newly recorded evidence. 


THE JAPANESE EARTHQUAKE OF 1923.—Continuing 
his investigation of the great Kwanto earthquake, 
Prof. T Ogawa now presents evidence in favour of 
the hypothesis of magmatic injection, and adverse 
to the alternative tectonic theory (Jap Journ of 
Geol. and Geog , vol 3, No 3). Omom determined the 
mean depth of the h tra of shocks in the 
Kwanto region as 34:5 . and Ogawa combines 
this result with Shida’s conclusion that the 1923 
earthquake began. as a deep-seated fracture. The 
depth of fracture is so great that an injection of 
m seems to be implied as the underl canse, 

icularly as the depth is also that deduced from 
other evidence as the upper boundary of the magmatic 
zone. On plotting the epicentra of all the great 
shocks of the region since the twelfth century, they 
are found to coincide with a-zone of eruptive rocks. 
It 18 suggested that the assotuation of volcanic eru 
tions with great earthquakes— im So 
America long ago by Humboldt and Darwin—is a 
genetic one. e extraordinary ‘ depressions’ and 
upheavals’ of Sagami Bay revealed after the 1923 
eta eas proyided evidence for the tectonic mipoty 
but Ogawa shows that this is not conclusive © 
interprets the changes of level as due to the shiftin 
of sediments of mobile consistency by a process o 


NO. 2945, VOL. 117] 





submarine gliding mitiated by the earthquake and 
intensified by the long waves of the Tsuna. The 
new explanation further accounts for the fact that 
the alleged crustal movements are limited to the floor 
of Sagami Ray and do not extend to the surrounding 
land. : i 


THE Law OF FORCE WITHIN THE ATomM.—In two 
papers which were communicated to the Vienna 
Academy of Sciences in 1924 and have now been issued 
as parts 9 and 10 of volume 133 of the Stfewngsberichis, 
Dr. Hans Pettersson describes his observations of the 
number and ranges of the H-particles ejected from 
carbon, aluminium, magnesium, nickel, and copper at 
angles exceeding 150° from the paths of the a- cles 
used in pege ri atoms. He finds t the 
numbers are less would be expected on the 
current theory, and concludes that some of the 
bombarding particles are retained by the nucleus. 
He also shows that the change from repulsion of like 
charges by each other to attraction at atomic dis- 
tances, which observations have rendered probable, 
may be explained by the displacement of the negative 
charges of the nucleus towards, and of the positive 
away from, the approaching «-particle without 
departing from Coulomb’s law. On this theory the 
surface of zero force has a radius for carbon of 1-34, 
for aluminium of I 22, and for gold of 1 o9 times the 
radius of the nucleus. 


THE SULPHUR COMPOUNDS OF KIMMERIDGE SHALE 
Or.—tTechnical literature contains numerous refer- 
ences to the sulphur content of Kimmeridge shale oil, 
and numerous unsuccessful attempts have been made 
to elimmate this undesirable constituent. Most of 
these trials have proceeded, however, without any 
knowledge of ths torm in which the cates occurs. 
It was left to Messrs. F. Challenger, J. Haslam, R. J. 
Bramhall, and J. Walkden to determine the problem, 
and the results of their work were presented to the 
Institution of Petroleum Technologists on February 9 
last. So far back as 1885 Victor Meyer established 
the presence of thiophen and its homologues in coal 
tar, a factor having direct bearing on the sulphur 
condition in shale oil; subsequent researches of 
Mabery on American petroleum, Thierry on Persian 
crude oil, and Scheibler on shale oil from the Tyrol 
and south of France, led to the recognition of thiophen 
derivatives ın these oils. In their investigation the 
authors paid attention to that portion of the 
Kimmeridge oil volatile in steam, representing an 
av e of 30 per cent., and successive fractions of 
the oil were examined independently. The fractions 
tested were—{i.) 93°, (u.) rog°-117°, (m.) 117°-126°, 
tv.) 132°-140°, (v.) 158°-167°, (vL) 105-115/27 mm, 
ake II5-140/27 mm. From (L) a amount of 
thiophenmercurichloride was obtained on treating 
part of the fraction with alcohol, mercuric chloride, 
and sodium acetate. In the case of (1i.) a large amount 
of 2-methylthiophen was isolated; the presence of 
2-ethylthiophen and 2:3-dimethylthiophen (2: 3- 
thioxen) was established for (iv ). raction (v.) 
yielded a complex derivative, not yet d 
identfied, approximating to the propyl-, methyl- 
ethyl-, or trimethylthıophen. From the fraction (vi.) 
naphthalene and thionaphthem were obtained by use 
of picrıc, acid and mercuric acetate; the compound 
thiophthen 1s also suspected ın this portion of the al. 
As will be noted, these ucts are all derivatives of 
thophen, but the authors have also succeeded in 
establishing the presence of tetramethylene sulphide 
and similar derivatives. These results may lead to 
the formulation of a successful desulphurisation 


process. 
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Dutch Pendulum Observations in a Submarine with a New Apparatus. 


AT the request of the Dutch Geodetic Committee, 
cone Minister of Marine has once more allowed 
Meinesz to make pendulum observatons on 
Mes submarine of the Royal Navy, bound for Java, 
on ae vo from Helder to Alexandria? He left 
Helder on October 15 on board H.M. Submarine 
K XI, and arnved at Alexandna on November 12, 
after ‘having touched at Sevilla and Tums. On 
November 23 he embarked at Port Said on board the 
Dutch mail-steamer Koningin der Nederlanden and 
disembarked on December 5 at Amsterdam 
The main object of the voyage was the tnal of a 
new dulum a tus constructed on the lines 
descri by Dr. Vening Meinesz in No 5, Janvier/ 


Mars 1925, of the Bulletin Géodéstque, the organ of 
the geodetic section of the Geodetic and oe 
ater- 


Union. With the consent of the Minister of “ 
staat ” and the director in chief of 


"For the amplitude reductions of the observations, 
the movement of the second pendulum .must be 
recorded separately; the ray which forms this 
is on its wa way refiected by a small, highly damped 
eee a construction devised by Dr Vening 

einesz, the plane of oscillation of which is parallel to 
that of the other pendulum. In this way the move- 
ment of the middle pendulum is recorded with respect 
to the vertical. . 

A second highly damped pendulum of the same 
construction, the plane of oscillation of which 1s 
perpendicular to the plane of the others, serves to 
record the inclination of this plane dumng the ob- 
servations It was controlled by a small undam 
pendulum, but the results proved that this control 1 


not necessary 
The changes of temperature within the apparatus 





the Royal Meteorological Institute 
at de But, Prof. Dr. E. van 
Everdingen, the apparatus was con- 
structed in the mechanical work- 
shop of this Institute by the chief 
instrument-maker, Mr L. L. M 
van Rest, with the co-operation of 
the assistant director, Dr C 
Schoute * 

A detailed descnption of the 
apparatus with the necessary illus- 
trations will appear in a publication 
of the Geodetic Committee, for the 
tme being the following cursory 
description may suffice. 

gue whole apps consists of 

e support with the 
fa ums, ‘the suspension appar- 
atus and the recording apparatus. 

The support contains three a 
quarter - metre dulums of the |. 
common Von S eck model, the [L..... 











pe 


b p’ 








same as were ‘used on the first 
voyage. These are of brass, not of 
bronze as was stated erroneously 
in my former communication. 

The three pendulums are rendered as near as 
possible isochronous They oscillate in the same 
plane and can be set going simultaneously with an 
exactly adjustable amplitude. The oscillations are 
recorded on a moving photographic film by the hght 


reflected by a mirror fixed to the pendulum, but not, 
as with the former apparatus, for each of these 
separately. The hght-ray reaches first the murror of 


the first pendulum, next that of the second. It 
records in this way the difference of the elongation 
angles. The result is that the film gives the curve of 
ypothetical pendulum, of which the revolving 
pects: 1s the difference of the vectors of the con- 
stituent pendulums As the disturbances of those, 
caused by the horizontal accelerations due to the 
movement of the vessel, are the same, their effect 13 
eliminated from the hypothetical pendulum 
In the same way, a second hypothetical pendulum is 
recorded by the “third pendulum in combination with 
the second The two curves give two independent 
results, which control one another and increase the 
accuracy. 


1 Partoulears of the voyage on boerd HM. Submarme K II from 
Soge Had Batane in T 3 are gvon m Narorr of September 15 and 


eit Rett alee wei wnh to purohase a omilar 
apparatus, the “ Nederlandsche toestellenfabréek ” at Hilversom will 
construction 
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of middie 
Lele an renee undamped pendutum 








during the observations are recorded by means of a 
metalic thermometer. 

Before the rays of h oe ail as support, they 
pass a lens that makes the: en leaving 


it they pass a second lens H ol ea on the film the 
constıtuents of aay bundle of rays Within the 
apparatus each bundle 1s compelled to follow its path 
by a number of mirrors or pnsms In overy path 
there 1s one adjustable prism by which the distribu- 
tion of the curves on the film can be regulated 

Between the observations the pendulums are not 
to be removed, they can remain in the apparatus, 
even when the motion of the vessel ıs most violent. 
By cues small handle the knives of the pendulums 
are lifted from the agate planes on which they oscil- 
late during the observations. By moving a second 
handle the double cone at the lower end of each 
pendulum is fixed between four arms The fastenin 
is strong, but elastic, in order to avoid the effect o 
shocks on the pendulums. The disposition 1s such, 
that when the pendulums are free it 1s 1m ible for 
any one to turn the handle that commands the arms 
below before the pendulums are lifted, or when 
the pendulums are fastened, to turn the handle that 
lowers them before the arms are removed 

The brass top and base plates of the support aro 
connected by strong vertical slabs, the top plate 


532 `’ 


` NATURE 


[APRIL 10, 1926 








carries the pendulums, the fixed mirrors and pnsms 
and the two lenses. The three agate planes on which 
the knife-edges of the pendulums rest lie in exactly 
the same plane, they have been aie and adjusted 
aAa Hahn in Cassel (German The Hae 
te on three foot rate ns to the 
a oscillation of the pendulumsa eal level is a 
the bubble is, during the observations, in constant 
movement owing to the rolling of the vessel, the 
dulums must be set free the moment that the 
ubble ıs at zero, in order to begin the oscillations 
with the desired amplitude. Between the top and 
the base plate are Eas a dummy pendulum with 
ee and a h moter. 

ook von in a metallic cover with 
double rane on the base plate ; the interstice 
is filled with a bad conductor of heat. A receiver 18 
not needed. The time of an observation being about 
thirty-five minutes, it is not necessary to operate in 
a vacuum, which would cause a great complication. 
In the cover are three windows one for each of the 


film moves past a vertical sht in the front wall of the 
box, 9 mm. wide and 12 cm. high; sch at this 
the rays coming from the support en 
unages of the ta Tighe slit on the but by a cylindrical 
lens placed before the recording-shit they are reduced 
2 ints. The distance between the optical centres 
e lenses is the same as that Between: the light-shit 
ona the recording-slit. As both slits and both lenses 
are placed symmetrically with regard to the nsion 
axis, the place of an e of the light-slit on the film 
is not changed by the tive movements of the free 
hanging support and the steady recording apparatus 
which Se caused by the rolling of the vena 

By the movement of the the bundles of ra 
describe the different curves, which, owing to. 
pai movements of the shutters, show small es 

t indicate the time elapsed. 

The distance between the ula and the recording 
apparatus 18 1-03 metre; a tube of E AE i card- 
board joins the second lens and the vertical slit, and 
prevents undesired light striking the film. 

two chronometers, con- 





i m. ™ ba Ye 


aah sh ba 


Fia 2—Nevember 1, Mediterranean Son, mibenergod. Curyes as on November 2. 


Undamped pendulum D” absent. 


t; 
two ima at one: for: reading the thermometer and 
the hygrometer. Dea 

The whole is placed in the 1 
the plane of oscillation of the ums perpendicular 

to the suspension axis. The porto be el to 
fhe heal of the youl in this way the effect of the 
rolling is nentralised. Originally the apparatus was 
suspended from pivots, but as the friction caused 

cadet jerks, these were replaced dunng the stay at 
Sevilla by knives, ro proved most satısfactory. 

The reco tus contains two compart- 
ments : Toeni l t box and the cee EA 

Behind the light box is placed a Wolfram arc-lam 
ee o or e e o a hole ın 
back. In the front wall is the small horizontal light. 
alit, o-2 mm. wide and 5:0 mm. long, through which 
the rays leave the box. The interior contains the 

ee for the electromagnetic movement of two 
shutters, governed by a pair of chronometers, each 
of which every half second prevents for a moment the 
light-rays from the sht. 

The box contains two vertical cylinders, one 
bearing the film, which ee a clockwork is gradually 
wound round the other. the displacement of a 
lever the velocity with ‘hie the film moves can be 
made I-o or 0-3 mm. per second; the first is used at the 

ing and the end of the observations, the latter 
in the in ediate time. Between the cylinders the 
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nsion apparatus, 





structed by Nardin at Locle, 
Switzerland, are excellent time 
kee ; the irregularities .of the 
daily rate do not exceed o'r sec. 
One, giving sidereal time, has been 
in use since 1903, the other, gi 
mean time, is new. Tr wa dge 
useful to have two chronometers 
for the purpose of checking each 
other. 


It may be said that in practice 
the apparatus has surpassed our 
tions. The curves recorded 

on the film are perfectly clear and 
distinct; their a ce is wholly 
different from tint sh shown by the 
films obtained in 1923. This may 
appear from the accompanying 
specimens (Figs. 1 and 2) when 
compared with those given in the 
Geographical Jowrnal for June 1925. 
The amplitudes of e hypo- 
thetical pendulums are entirely 
Tegular, which that the 
infiuence of the horirontal accelerations is wholly 
eliminated. Letting alone the slow decrease caused 


by the ieee an e amplitudes do not vary more 
than o-l mm tis 2 to 3 cent. of the whole 
amplitude. The vertical tons are only 
ceptible ın the track of the half-second gaps, w ich 
show alight fluctuations, by raang a straight line 
through a number of them the uence is easily 
eliminated. 
Sliding of the pendulums is only to be feared in 
circumstances. Thanks to the s on 
apparatus, the rolhng has no influence, but w the 
pitching exceeds a few degrees scopy Pad noticeable, 
and the images may even alt ppear from 
the film. By the use of the a onead eadder the 
pitching of a submerged submarine can generally be 
greatly reduced, if necessary, after submerging to a 
greater depth. 
Observations with the suspending apparatus hang- 
ing free or fastened, executed in quiet water, proved 
that there is no systematic influence caused by this 


apparatus 
e advantages of the new apparatus over the old 
one may be summarised as follows : 

I1. The exertion required from the observer is a 
great deal less; hs is not compelled during the 
observations to keep the body in a cram 


posture 
under a black cloth, such as covered the old apparatus. 
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2. The measurement of the films is very easy, 
thanks to the clearness and regulanty of the recorded 
curves. 

3. The computations are simplified ; as the films 
directly give the movement of the hypothetical 
peadulsine: these have not to be derived by computa- 
tion from the curves for each separate pendulum. 

4. The accuracy of the observations is greater; it 
is not inferior to that of observations on land. ` 

5. The ap tus may still be used in circumstances 
where the old one would be useless. : 

As to the accuracy of the results, ıt may be remarked 
that two circumstances unconnected with the ap- 
paratus make it somewhat less than that obtain- 


able on land. The first is the g rate of the 
chronometers, which may differ durmg the observa- 
tions from the mean ue, deduced m the time- 


signals. If scientific radio time-signals of very hi 
precision could be obtained every hour, this would 
meet the difficulty. The influence is lessened by the 
use of two chronometers - 

The second circumstance is the displacement of the 
vessel during the observations bythe sea currents and 
the resulting contribution to the Edtvés effect. This 
cannot be determined with and an average 
value must be used. I think it improbable that this 

. dificulty will be eamly removed. 

On board, the apparatus was placed in the central 
compartment, near the metacentrum, between the 
two periscopes, one of which was lifted to enable the 
light-rays to pass 

At the beginning of an observation, the first and 
the third pendulum were set in motion with the 
desired amplitude. The middle dulum, hanging 
free, began to oscillate through the horizontal accelera- 
tions caused by the movement of the vessel 

The depth of the sea was found by applying the 
echo method by means of the underwater clock- 
signals. The la of time between the giving of 
the signal and the perception of the echo was deter- 
mined by a stop-watch 

The tıme -signals used to determine the rates of 
the chronometers were generally those of the Eiffel 
Tower, Bordeayx or Nauen. The relative rate of the 
chronometers during the observations could be de- 
duced with very great accuracy from the hali-second 

ps on the films. So far as the computations have 
Er executed, they fairly well with the mean 
relative rates deduced from the time-signals. 
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During the voyage the following observations were 
made : 
October 17. Mouth of the Channel, near the French 
coast 





A 18. Bay of Biscay, not far from the 


ish coast. 
3) 26. Sevilla, on the Guadalquivir. 


a 28, 29, 30. Mediterranean Sea, between 
Gibraltar and Tunis. 

November 2. Harbour of Tunis. : 

a 8, 9, 10. Mediterranean Sea, betw 
Malta and Alexandria. 
a 12. Harbour of Alexandria. ° 

Some of the observations have been provisionally 
computed; the results for the harbours of Tunis 
and Alexandria differ respectively by o-ooz and o 007 
cm./sec.~" from the values obtained in 1923. 

The weather was generally very fine and the sea 
smooth; but on November 27, after the vessel left 
the harbour of Tunis, a heavy gale was blowing, which 
prevented the making of observations. The small 
number of observations in the Atlantic Ocean must 
be imputed to the circumstance that the time fixed 
for the track from Helder to Sevilla allowed but small 
delay. The observations in the Mediterranean Sea 
constitute a valuable complement to that executed in 


1923. 

Novaniber 26, on board the mail-steamer Koningin 
der Nederlanden, between Crete and Sicily, Dr. Vening 
Meinesz made a series of observations. The sea was 
very smooth and, the movements of the ship alight 
aoe pee was placed in a state-room ; practical 
difficulties prevented the use of the suspension 
apparatus. Some of the observations had’ to be 
repeated because of the slidmg of the pendulums. 
The films show the influence of the vibrations caused 

the engines, but the amplitudes aré very regular. 

e weather during the rest of the voyage prevented 
further ents being made, but ıt appears from 
the results that im favourable circu ces it 18 
possible to use the ap tus on board a mail-steamer. 

I think that Dr. Vening Meinesz may be heart 
congratulated on the success he has achieved wiih 
his apparatus. The Geodetic Committee cherishes a 
strong hope that he will be enabled in the course of 
1926 to use rt on a second voyage to Java, but this 
time through the Panama al, in this manner 
conclu a series of determinations of gravity at sea 
all around the world. J. J. A. MULLER. 





Life in the Bed of the Sea. 


1% recent years many attempts have been made to 

obtain more definite information than the older 
naturalists had about the composition and the 
constitution of the collections of animals living in the 
bed especially of the European shallow seas. It was 
known in a vague way that certam animals were to 
be found, for example, in a muddy and others in a 


sandy bottom at in depths; hence the challenge 
to modern naturalists to ify the condition of our 
knowledge. 


The first serious attempt was made by Allen on 
the grounds off Plymouth, and ıt was proved clearly 
that certain forms were definitely associated in that 
locality with a certain type of bottom which was defined 
in terms of the percentage composition in sıze of the 
particles composing the ground soul. Later, Petersen, 
employing an approximately accurate instrument, the 

1 Mmrstry of Agriculture theres Frhery i Soros 

Val 5 No, 4 tg2g: " fn eira Sindee an de mea tk Sea 

ttom’? No a: li Heslts of the Inrestiganon m the Southan North 
Sea, 1931-44." By F. M. Dawn ` Pp. 50o (London: H.M. Statonery 
Office, 1913) 58. net. 
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communtiies, which, however, might 


grab, for taking a definite area of the sea-bottom, ob- 
tamed figures which showed which animals were really 
dominant and charactenstic in the different areas 
examined, but that worker failed to follow up Allen’s 
precise work on the physical composition of the soul, 
and therefore failed to obtain cntical information 
on the blem attacked. Other workers—notably 
Ford, who attempted to combine the methods of 
Allen and Petersen—followed, and have in the main 
always found communihes of animals, but com- 
munihes also in the main in ther own particular 
locality of silty, muddy, sandy, gravelly or stony 
soil. 


It has remained, however, for Davis in a recent 
publication? to combine to some extent the methods 
of the two chief investigators. Petersen had found 
different groups of living together in different 
localities and suggested that such animals lived in 
m different 


geographical but equivalent localite& by the drop- 


ping out or additon of certain members. The later 


534 . 


worker went further than this and tried to Pee the 
‘communities’ which might be occur in 
(quantitatively) unknown faunas off the European 
coast 








By his use of the term“ community’ Petersen seeths 
to imply more than Hjort does, for example, in 
referring to ‘ societies’ or communities of plankton 
forms in the different hy phical regions of the 
Atlantic, or than botanists do in referring to ecological 
groupe of plants, and by his relative neglect of soil 
analysis gives more umportance to the mere associa- 
tion of animals than to the relation of the animals 
to the nature of the soil. In this attitude Petersen 
bas in followed Mobius, who long ago (1877) 
stated that the animals living on an oyster bed form 
a community, and goes on to say that “ Science 
possesses, as yet, no word by which such a com- 
munity of living beings may be designated... 
‘where the sum of ies and individuals, being 
mutually limited and selected under the average 
external conditions of life, have, by means of trans- 
mussion, continued in possession of a certain definite 
terntory. I propose the word Brocenosss (from 
dios, life, and kornoesn, to have something in common) 
for such a community.” - 

Obviously all these are the beginnings of attempts in 
marine zocecology or soocdmosis, and we are witnessing 
the early stages 1n the evolution of a nomenclature and, 
indeed, of method Davis adopts, but unfortunately, 
we think, in a modified way, the Allen-Borley method 
of sol analysis, and pays insufficient attention to 
the hydrographical and topographical vanants, 
which both Petersen and Borley noted. Thus in 
no case are all the correla o tions to date 
marshalled in such a way as to indicate an enduring 
natural clasaification of such associations or groups 
as do undoubtedly occur, although Petersen’s broad 
method of treatment alone has certainly-carned the 

roblem beyond its inthal - In his paper, 

avis gives a remarkable table showing soil-analyses 
correlated with the animals inhabiting particular 
sous and clearly shows that a large number of animals 
prefer a particular soil in the North Sea, though 
some are more catholic m habitat. The author 
concludes that animal associations were found; but 
that ın detail those groupe (communities) which 
Petersen found are not homogeneous in nature when 
“regarded in relation to the soil analyses, nor strictly 
comparable with one another in the areas investi- 

ted. 3 
Pio hold, however, that there 18 not enough informa- 
tion available for the latter part of the conclusion; 
since (1) Petersen gives no analysis of soils to define 
tus communities, (2) the fauna ın relation to known 
soils has not been adequately investigated at stations 
linking Petersen’s scene ai work with the North 
Sea stations, (3) Davis has himself grouped together 

: ra cae in yee to soils without conmderati 

of other biologu actors—despite Borley’s i 

—end (4) what 1s more important, the biological 
aren of the soul and medium for the animals 
inhabiting them has scarcely et been considered, 
and a close study of individual species will be 
required to give the information needed on this 


point. 

The trend of modern work is indeed to delimit 
and to come to grips with the problem of the relation 
of any animal to its habitat. The essence of the 
work on marine animal communities is the provision 
of a complete description of the factors of the habitat 
and the inter-relationships of the members, and the 


results should be stated so as to be capable of com- 
pane or contrast with one another in all of 
world. > J. HO. 


NO. 2945, VOL. 117] 


NATURE 


[APRIL 10, 1926 





x Applied Psychology. 


PROF. d McKEEN CATTELL, the retiring 
president of the American Association for the 
Science, gave in his address at 
Kansas City on “‘ Some Psychological Experiments,” 
a portion of which was published in NATURE of 
January 16, an illuminating acconnt of the develop- 
ment of the experimental study of individual differ- 
ences. S with a description of the measure- 
ment of a simple sense reaction time, he proceeded to 
show, step by step, how the same type of objective 
measurement can be used in such a complicated action 
as the selection of a career. : 
Although no striking new iments were 
described, Prof. Cattell’s account of the recent appli- 
cations of chology was both orginal and stimu- 
lating. ‘‘ Daily, weekly and seasonal curves,” he_ 
says; ‘the optimum ods for definite tasks and for 
a day's work ; industrial fatigue; temperature, ven- 
tilaton and humidity; the most demrable sexual 
relations, food, amount and distribution of sleep ; rest, 
play and physical exercise, the use and mususe of 
emotional excitement and of drugs as sedatives.and 


Advancement of 


-stimul : these have been the subjects of many 


inveshigations. .. .”” . 

An interesting point discussed by Prof. Cattell is 
the variation of the curve‘of ease of learning with age. 
It is well known that a young child can learn to pro- © 
nounce a foreign language more easily than can his 
father and mother. Threes years is found to be the 
optimum age for acquiring pronunciation, and after 
the age of twelve years ıt can but rarely be learnt 
correctl In the same way other abilitiee—Dboth 
aa. and mental—have their optimum learning 
curve at various ages. It is an important task for 
the educational psychologist to examine the practice 
curves of the school subjects at different 
age levels, so that he can suggest at what stage the 
should be commenced. Mathematical relations, Prot. 
Cattell finds, are generally taught a couple of years 
before the child’s age allows him to respond to them 
with the least effort. 

Reference is made to the work t is being done 
in England by the National Institute of Industrial 
Psychology to reduce industrial fatigue. Psycholo- 
gists have found that by arranging for suitable 
alternative periods of rest and exercise, and by 
supplying training in the use of the most physiologic- 
ally economical movements, ‘it 18 possible to increase 
the output of the worker—be he miner, mill-hand, or 

ist—and simultaneously reduce his fatigue. Prof. 
ttell outlines the enormous economic importance of 
this work and describes how in America a Psycho- 
logical Corporation has been formed to advance this 
new science, to allow of research, and to protect the 
interest of psychologists. ‘‘ The Father of American 
Psychology,” as Prof. Cattell is well named, is the 
resident of this Corporation, and its establishment 
tes already been aiinly O W. J.G. S. 


University and Educational Intelligence. 


BrruincHamM.—Dr. Daniel Hanson, eee as- 
sistant ın the Metall Department of the National 
Physical Laboratory, Teddington, has been appointed 
to the Feeney chair of metallurgy, which will be 
vacated by Prof. T. Turner at the end of the current 
sese10n. 

Mr. J. Armitage Robertson has been appointed 
assistant lecturer in zoology. 


` Lonpon.—The following doctorates have been con- 
ferred: D.Sc. (Chomstry): Mr. H. T. S. Britton 


(King’s College and Imperial College—Royal College 


` 
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of Science), for a thesis entitled ‘‘ Part I. Some Electro- 
metric Studies of Reactions, with reference 
to the Precipitation of Basic Salts; Part II Some 
Studies of Salts of Rarer Metals ” ; Mr. H. D. K. 
Drew (Birkbeck College), for a thesis entitled “ Hetero- 
cyclic S contaming Tellurium in the Ring”; 
and Mr M. A. Matthews London College and 
the Sir John Cass Technical Institute), for a thesis 
entitled “Tho Reactions of the meso-Hydroxy 
Anthrones and their Bearing on the Mechanism of 
certain Reactions ”; D.Sc. (Statistics): Mr. E. S 
Pearson (University College), for a thesis entitled 


reflected in Disturbed Drift Deposits,’ and other 

pers, DSc. (Horticulture): Mr. H. R. Briton- 
Wore for a thesis entitled ‘‘ On the Diseases known 
as ‘Bark Canker’ and ‘ Die-back’ in Fruit Trees,” 
and other papers; D.Sc. keai Mr. L. F. 
Richardson, for a thesis enti “ Collected Works 
on Meteorology, Differential Equations, etc.” 





Dr. H. R. Brrroy-Jonzs, lecturer in mycology in 
the Department of Agriculture of the University of 
Bristol, has been appointed professor of eae 
the Imperial College of Tropical Agriculture, Tri 3 

Mr. Frank BALFOUR-BROWNE, formerly lecturer 
ın zoology (entomology) in the University of Cam- 
bridge, has been appointed professor of entomology 
in the Imperial College of Science and Technology, 
South Kensington, ın succession to the late Prof. 
H. Maxwell y. 

APPLICATIONS are invited for two scholarsbips in 
connexon with the Manchester Ro Infirmary, 
namely, the Dickınson research travelling scholarship 
in medicine, value 300% for one year, and the Dickin- 
son . pathology PE value 75! for one year. 
Partıculars are obtainable from the Secretary to 
the Trustees, The Royal , Manchester. The 
latest date for the receipt of applications for the 
scholarships is May 1. . 

A CENSUS of graduate research students in chem- 
baled in the United States in 1925 shows that of 1763 
such students in 121 universities, colleges, schools of 
engineering and agriculture, medical schools, ~and 
schools of pharmacy, 544 were on work in 
the physico-chemical group of subjects: general, 
colloid, catalysis, subatomic, electro-chemistry, and 
photochemistry. Or c chemistry comes next 
with 430 students of whom 44 per cent. were workin 
on the aliphatic series. The remainder are Sassified 
under the groups, medicine (333), agricultural, in- 

engineering chemistry (237), morganic 
chemistry ), 
sanitary and food (61). 

Ix connexion ‘with the celebration of the fiftieth 
anni of the Johns Hopkins University, it is 
proposed to establish a Brooks Research Fund in 
memory of the late’ Prof. Wiliam Keith Brooks. 
The income of this Fund 1s to be used to give to some 
advanced student in zoology or m botany aid in 
carrying out his work in direct contact with Nature, 
as at a tropical marine laboratory, or under other 
stimula: conditions of environment for growth 
and wid of experiences. The hope would be 
that from time to time some man thoroughly devoted 
to rool or to botany might receive in this way 
needed aid at a critical point in his career. An offer 
of five hundred dollars has been received if a further 
ten thousand is raised. The Fund will be distinct 
from that now being raised to celebrate the jubilee of 

ohns Hopkins. Prof. E. A. Andrews, Johns Hopkins 
niversity, is chairman of the appeal committee. 
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“ WHAT every woman’s college course ought to 
include ” is a question which has much discussed 


of late by the Faculty of Barnard College, Columbia 
ity. The conclusions arrived at as a result 
of these di ions are described in an article by the 
Dean of the College, Virginia C. Gildersleeve, in the 
December number of School Life. While recognising 
that in many fields of work ıt 1s almost ım ble to 
say that one subject is for all students more valuable 
than another and a wide range of choice must be per- 
mitted, the College prescribes for all the mastery of 
certain fundamental tools useful for successful work 
in any field. Theseare: “ A command of written and 
ken English, the ability to read at mght with ease 
at least one foreign language, a healthy body, and a 
knowledge of hygiene.” To ensure the acquisition of 
these tools, courses in English composition, spoken 
English- (chiefly for Tr defects of the voice), 
personal Deiane, and human biology are made com- 
p —the three first-mentioned being taken during 
the first of the four years of college life. All students 
are also obliged to take, during their four , &appro- 
priate physical exercise. As regards the nE eA oh the 
remainder of the curriculum, two general rules are laid 
down. On one hand every candidate for a degree 
must pursue in some one subject a course, 
planned and supervised by the department Goncaried: 
on lines designed to ensure a fairly thorough knowledge 
of it. On the other hand, in er to avoid too much 
concentration, every student is required to reach a 
certain minimum standard in at least one subject 
chosen from each of the three groups—languages, litera- 
tures, and fine arts; mathematics and natural sciences 
(including some laboratory work); and social sciences. 


A Review of Education in India in 1923-24 by the 
acting Educational Commissioner, which the Govern- 
ment of India has recently published, shows that in 
the field of higher education the year was in several 
respects one of disillusion and reaction, In the 
University of Allahabad, for example, the new con- 
stitution was found to keep the minds of the teachers 
80 en in the technicalities of meetings of uni- 
versity that they had insufficient tıme, left for 
teaching duties. In a widespread dissatis- 
faction with the existing university system found 
expression in a reaction against li educaton 
and a preference for science courses. From Assam 
came reports that graduates and undergraduates seek 
employment in vain and create discontent with the 

which has nent them to sucha plight, The. 

niversity of the Punjab was tobe“ 
more and more on the major side of its activities an 
examining body.” The policy of separating the inter- 
mediate from the university course df study 
has been found in the United Provinces, where it was 
tentatively adopted, to be unworkable for the present 
in the colleges which degree candidates. In 
Bombay the school-lea certificate examinaton 
does not altogether fulfil the hopes with which it was 
instituted, and ıt was decided that the University 
should resume the conduct of its matriculation 
examination. The Dacca Vocational Education Com- 
mittee presented a report in which doubt is thrown en 
the belief of the Calcutta University Commission that - 
at the intermediate stage vocational education can be 
so combined with general education as to produce a 
worker competent to earn his ey with the training 
which he has undergone at the close of tHat 8. 
There was also disillusion of a beneficent kind on 
part of some political enthusiasts and the effect of the 
non-co-operation movement on attendance in’ schools 
became negligible, The University’ of the Punjab 
emberked on a new venture in the opening of its 
first science laboratory—that of chemistry. 


. 
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Contemporary Birthdays. 


April, rx, 1862. 
For Mem.R.S. 
April 11, 1863. Mr. H Balfour, F.R.S. 
April 11, 1890. Dr. Enc K. Rideal. 
April 12, 1851. Mr. Edward Walter Maunder. 


April 14, 1867. Prof. J C. M‘Lennan, F.R S. 





Prof. W. W. CAMPBELL, the deat: beer director 
of the Lick Observatory, Mount H ton, California, 
and president (since 1923) of the University af 
California, was born at Hancock Co., Ohio. The 
development of astronomical knowledge owes much 
indeed to him during the past -five years, not 
only for practical issues, but also for valuable con- 
tributions to the journals recording theoretical 
progress in the science of astronomy. He has had 
charge of many eclipee expeditions, and those who 
were privileged to act with him have testified to his 
enthusiasm, powers of organisation, and resourceful- 
ness. Prof Campbell was among those who were 
successful in adopting the method of employing a 
moving photographic plate to recotd the succession 
of phenomena during a solar eclipse. The Royal 
Astronomical Society awarded him its gold medal 
in 1906 for his spectroscopic researches on stellar 
objects, and work stellar motions in the 
line of sight. The Pars Academy of Sciences allotted 
Prof. Campbell the Lalande medal in 1903, and 
‘the Janssen medal in 1910, for researches and dis- 
coveries in stellar spectroscopy. ` 


Mr. Henry BALFOUR was educated at Charter-' 


house and Trinity College, Oxford. Since 1891 he 
has been curator of the extensive ethnol and 
archeological collections acquired by the late General 
Pitt Rivers, F.R S., and Lo by him to the 
University of Oxford in 1884 Huxley medallist of 
the Royal Anthropological Institnte, and a past 
resident of the Folk-lore Socuety, Mr. Balfour is 
e author of many noteworthy memoirs. . 


Dr. E K. Riza w an old pupil of Oundle; from 
thence he graduated at Trinity Hall, Cambridge. 
He is Owen Jones lecturer in phymcal chemistry in 
the University of Cambridge. For a year (1919-20) 
Dr. Rideal was visiting professor of physical 
in the University of ow, U.S.A. 


Mr. E. W. MAUNDER, astronomer, entered the. 


service of the Royal Observatory, Greenwich, as an 
assistant in 1873, and from that date until 1913 he 
was Superintendent of the Solar Department. Mr 
Maunder was educated at University College School, 
London, and King’s College. He has taken part in 
many eclipse expeditions Author of a number of 
useful works on practical and popular astronomy, 
he has ın several of these had the happy advantage 
of Mrs. Maunder’s collaboration. He founded the 
Brith Astronomical Association in 1890. 

Prof. J. C M'Lennan, Director of the Physical 
Laboratory im the Univermty of Toronto, though 

rn at Ontario, 1s of Scottish descent. He received 
his education at the Universities of Toronto and 
Cambridge. Hs attachment to the former began in 
1892, and has never been severed. Prof. M‘Lennan 
was president of the Royal Society of Canada, 
ro2z4—25# In -1923 he was dent of Section A 
(Mathematics and Physics) at the Liv l meeting 
of the British Association ; the subject of his discourse 
was, “On the Origin of Spectra.” The R 
Society of Arts allotted him a medal in 1919, for hi 

er ‘Science and Industry in Canada.” He is 
Be, Manchester and Liverpool. 
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Societies and Academies. 


LONDON. 


Royal Microscopical Society, Feb 17.—A. 
Piney: The principles of hmmatological differentia- 
tion. An attempt to classify the normal leucocytes 
of human blood on purely morphological grounds. 
The characters of the nuclei must be regarded as ‘the 
determinin g feature, particularly the distribution of 
the two forms of chromatin Cells with sharp 
distinchon of the chromatin into two types were 
derived from the bone marrow (myeloid ), while 
those with incomplete separation of the two sub- 
stances in the nucleus were of lymphatic origin. The 
technical details of preparing the fima were acasa. 

Royal e e RE E Applica- . 
tions Section), February 24.—C. A. Klein: The 
application of the microscope to the examination of 
Pigments and paints. More precise informaton is 
required as to the size of ses esi particles in view 
of the important relationship known to exist between 

icle size and the su uent behaviour of paints, 
in respect to ease of application and also wearing 
roperties The me of sieving and subsidence 
Heanecaty used to indicate the fineness of division 
of pigments have limitations, and microscopical 
examination is recommended after g of the 
material by elutriaton, in order to obtain fields of 
more even-sized particles. The removal of even small 
proportions of over-sized cles in paint materials 
1s an expensive process. y problems ın connexion 
with the behaviour of t films on drying and 
subsequent eapon could be solved by the proper 
appien ot microscopical methods as in the 
‘United States of America, where they have been 
appled to a considerable extent. 


Royal Anthropological Institute, March 2.—Mrs. . 
anet B Montgomery McGovern: The head- 
unters of Formosa. The Chinese-Formosans of the 

towns do not differ materially from the Chimese of 
the mother country; it is among the pseudo- 
aboriginalg of the almost maccesmble mountain 
ranges that curious customs are observed. Of these 
tribes the most interesting are the Taiyal, the head- 
hunting tattooed tribe of the northernmost mountains. 
A feature of their culture is the ee of the 
tribe by women. Their power is both spiritual and 
temporal. The chieftainess of each sub-tribe 18 also 
the priestess of that sub-tribe. She is assisted by 
other pnestesses, mostly widows. They officiate 
at marriage and funeral ceremonies, and act as 
physicians in case of ulness, effecting some marvellous 
cures. The chief pnesteas also performs the cere- 
monial tattooing. All the children havp their fore- 
heads tattooed in a eee of lapse marks at the 
e of five years. At iage, elaborate marlangs 
= tattooed on the cheeks of he bride, and on attan- 
ment of the rank of priestess further elaborate 
markings are added. The warriors are also tattooed 
by the priestess. One function of the priestess ig the 
ceremonial kindling of new fire once a year. From 
this all fires are re-lighted The priestess also decides 
when head-hunting expeditions are to be carried out, 
and ın what directon No warrior may marry unless 
he has at least one head to his credit For each head 
that is taken, a homzontal mark 18 tattooed on the 
chin An essential part of the marriage ceremony 
13 that bride eae ean should drink millet wine 
from a cup made of a skull taken by the latter. A 
communal system prevails among the Taiyal, the 
millet, the prncipal food of the people, being dis- 
tributed by the h priestess from the communal 
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g@rananes. A very high standard of personal morality 
exists among them, and untruths, theft, and un- 
chastity are almost unknown where the people have 
not come into contact with civilisation. x 


A - | ie 

March 16.—G. Landtman : Some agricyltural rites 
of the Kiwai Papuans. The gardening of the Kiwais, 
like all their occupations, 1s interwoven with all kinds 
of observances. purporting to promote the work. 
When clearing timbered bush the people avoid fellin, 
certain large trees which are thought to be inhabited 
by the ééengena, a group of sylvan beings. These 
appear by day as snakes or birds, at night in human 
form, and are guardians of the plantations. The 
people give them part of the first-fruits and invoke 
them in the Aaréa-rite, sprinkling of gdmoda (káva) 
in the direction of the garden. Most of the fertlity 
rites are first performed in the garden by an old man 
and an old woman, whose example is followed by 
the rest of the people. In several of the rites the 
sexual act plays a part, and one of the Lae eg 
“medicines ’ 18 secretion from the female genitalia, 
for sago palms the male semen. The people also 
resort to various methods for depriving an enemy of 


his luck in gardening, or for summoning pigs to 
destroy his crop. The old couple erally lead the 


way in every of en work with their pre- 
tory rites. h of the cipal garden plants 
is attended observances of its own. Bullroarers 


are parti used for yams. The first few yam 
ees are usuall y tied ‘up with stri which have 
emplo or cat’s cradles ‘'Skipping-rope”’ 

is a game which causes the yam roots to grow large. 
Certain rites at the first cropping of a garden purport 
to make the food last a long time and prevent the 
people from bemg taken ill when eating it. A serleg 
of rites referring to the banana ens are performed 
by a sumbeer small boys, each with a little “ play- 
wife.” These small couples bear resemblance to the 
various descriptions of ‘‘May-brides,’” etc. The 
principal feature of the gaera, t agricultural 
ceremony, is a tree erected on the festal ground 
with much solemnity, overh with garden produce 
and beautifully decorated. long serial song is 
sung during the ceremony, describing a journey from 
Adiri, the d of the dead, m*an easterly direction 
ight through the part of the country known to the 
wais. One cannot forbear recognising one of the 
many instances of the fertility tree or the tree of life. 


Mineralogical Society, March 16.—A. F. Hallimond : 
On molecular volume relations in the mica group. 
The ‘ observed’ molecular volume is obtained from 
the denmty and silica-percentage, on the assumption 
that the mica molecule contains the same number of 
silicon atoms for all members of the gtoup. It is 
shown that the molecular volumes so obtained are 
of similar dimensions ‘throughout, but that each of 
the non-miscible sections, muscovite, lepidolite, etc., 
has a distinttive molecular volume, in agreement 
with the chemical classification proposed in earlier 
papers. The volume is an additive property, and 
can be as the sum of the volumes of the 
oxides present. Tho corresponding absolute molecular 
volumes for the oxides are in general agreement with 
those derived from X-ray measurements. Micas 
deficient in potash do not show a corresponding 
diminution of volume. ‘Titanium is usually present 
as Ti0,, but two titanium-rich biotites only give 
normal molecular volumes when represented as 
sar E of Ti,O,—E. D. Mountain: (1) Smith- 
sopite from the esis Broken Hill Mines. Colour- 
leas crystals 7 mm. in mze, in the British Museum 
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(Natural History), are of the form iy) striated 
to longer onal ; cleavage angle rr’ = 72° 21’; 
ca ti G=4-398; contains 97:34 per cent. 
ZuCO,. Refractive indices measured on onented 
risms gave for Na-light ¢=1-6212, w= 18485, (2) 
identity of the Cobija and Lampa meteoric stones. 
A complete quantitative analysis of Cobija and a 
partial analysis of Lampa confirm Dr, Prior's sugges- 
tion of their identity; f=14, Soh m= 5 (Prior's 
nomenclature); specific gravity, 3:58. Further evi- 
dence sug that they are two stones of the Cobija 
fal.—C. E. Tilley: garnet in peltic contact 
rones. In the normal pelinc contact zone, garnet 
is inconstant in its occurrence, and from -many 
aureoles is entirely absent. The instability of 
almandine in normal thermal metamorphism is 
attested by the destruction of this mineral. when 
crystalline schists containing it are involved in the 
aureoles of the Caledonian granites of Scdtland. 
` Aureoles y conspicuous for the presence of 
Er are of New Galloway, Co. Wicklow, and 
kiddaw. Analyses of gamets from these show 
considerable spessartine percentages, varying from 
fo to fourteen. Thè occurrence of et in 
pai ic contact zones (stress zones dod, pears 
be conditioned by the presence of a considerable 
MnO content, promoting the formation of spessartine 
bearing types. Almandine proper is characteristically 
a stress or high-pressure mineral; the physical 
conditions for its formation are not realised in normal 
thermal aureoles, j 


A a i 

Royal Meteorological Society, March 17.—Sydney 
Chapman: Some recent advances in atmospheric 
physics (Symons Memorial lecture). The existence 
of a strongly ionised layer in the upper atmosphere, 
required by theories of the daily vamations of the 
earth’s magnetism, and also required to explain the 
long-distance transmission of wireless waves, has 
recently been shat ia ed demonstrated by observations 
of high-angle refl n of short-wave wireless 
at night The wireless and magnetic data for the 
ionised layer are in fair qualitative and also quanti- 
tative accord where overlap. It appears possible 
to explain the production of ionisation by, ultra- 
violet radiation absorbed in the atmosphere day, 
certain quantitative difficulties proposed by Swann 
being found invalid. Additional ionisation occurs, by 
night as well as by day, in higher latitudes, in associa- 
tion with aurore. e nature of the ionising agent 
in, this case is somewhat obscure, but a stream of 
charged corpuscles of opposite signs, but with a slight 
-residual charge, seems the most likely hypothesis. 
The auroral spectrum suggests that nitrogen is the 
principal ionised gas in the auroral regions... 


Royal Microscopical Society, March 17.—Mohammed 
Ali: Studies on B. icus, Pt. I. e appearance 
and structure of colonies of this organism! upon 
artifiaal media and its morphological characters 
were described. Variations in the H-ion concentra- 
tion of the medium transforms the minute rod of 
I a into a filament often thirty times that length, 
which latter could be restored at will to the 
form, thus demonstrating that heritable tendencies 


are not involved. In this B. agypticus 
behaves in a i comparable manner to B. 
tnfluensa@ (Pfeiffer). ere is a lack of morpho- 


logical, tinctonal and cultural difference bétween 
these two members of the hmmophilic group of 
bacilli ; the only differentiating point so far observed 
has been the longer vitality upon art#iclal media of 
B. influensa. 
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Royal Society, March 8 —N. B. Eales: The anatomy 
of the head of a foetal African elephant. The muscles, 
blood-vessels, nerves and skeleton are described. 
Despite its youth, the skull the features of 
a modern elephant, and the flattening of the facial 
region at the root of the proboscis has already taken 
pee No traces of the first premolar or of the 
ower incisor teeth are present. All the teeth of a 

ung elephant are represented and no others. The 
cetal mandible exhibits the longirostris condition 
and ig turned downward at the hysis. Its 
vertical measurement 1s relatively aor and its 
horizontal measurement relatively greater than in 
the adult. The shape resembles that of the fostal 
elephant’s ancestors rather than that of its own 
parents.—-C. M. Yonge: The digestive diverticula in 

-the lamellibranchs. The ed liver or hepato- 
pancreas of the lamelhbranchs consists of a great 
number of ramifying blind tubes, the epithelium of 
which is composed of one kind of cell only. There 
is no evidence that the cells secrete or perform any 
of the functions of a liver ora creas; the whole 
structure is an organ of absorption and intercellular 
ba eta small particles being directly ingested and 
upon by digestive enzymes within the cells. 

The only extracellular enzymes in the gut of lamelli- 
. branchs are those elaborated in the crystalline style. 
—W. Peddie: Present problems in colour vision: 
the laws of visual fatigue, and of resultant sensation. 
The paper deals specially with the form of the 
relation which resses the threshold value, that is, 
the least perceptible value, of an external stimalus, 
in terms of the external stimulus itself. This ex- 
pression is then generalised so as to take account of 
interrelation of effecta, and of the influence of any 
ven fatiguing light to which the eye may have 
previously This generalisation furnishes 

an explanation of the peculiar effect of strong pre- 
.cedent fatigue upon the sensitiveness of the eye to 
piri colours, which has been im ted in 
etail by Prof Frank Allen—F, A. E. Crew: On 
fertility in the damestic fowl. Fertile eggs are to be 
expected about 48 hours after the introduction of the 
male into a pen of virginal laying females ; the onset 
of fertility varies slightly in different matings. The 
maximum fertility is attained by the end of the first 
week. Although fertile eggs are laid so long as 
21 days after removal of the male, should the 
male replaced by another, then the influence of 
the previous sire is removed -by the end of the first 
week. This competitive action of the sperm is’ 
probably to be explamed in terms of their relative 
staleness.-H. W. Turnbull: The invariant theory 
of forms in six variables relating to the lmno complex. 
A symbolic algebraic basis is given for the treatment 
of quaternary complex forms which occur m line 
geometry as forms in six variables, as suggested by 
ein. The most general case including point, line 
and plane co-ordinates is considered. Fhe trans- 
formation is reversible.—Pierre Humbert: Some 
iy porspece harmonic analysis problems introdncang 
ons of Mathien’s equation. Mathieu’s differ- 

ential equation, specially studied by Prof. E. T. 
Whittaker, is of great importance in harmonic 
analysis ; two other equations, sumilar to it, are hers 
*éonn. with some new problems in four-dimensional 
Po Saddler: A geometry associated with 
e double binary (2:2) form. The vanishing of the 
form as the incidence condition of a pomt on one 
conic with a tangent to a second, both represented 
parametrically, 1s treated. Canonical forms and the 
covariants are readily obtainéd and interpreted, 
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while applications, using two (2:2) forms, are given 
to the geometry of three conics. , 


. $ PARIS. : 
Academy of Stiences, February 15 —Paul Appell : 
A principle of statics —V. Grignard and J. Savard: 
The existence of isopulegone in the natural state. 
The isolation of the a- (iso) pulegones and £- (drdi ) 
pulegone and their enols in the pure state. Ə 
separation 18 based on the fact that pulegone com- 
bines with sodium bisulphite, whilst isopulegone 18 
not attacked by this reagent.—G. Friedel: Concern- 
ing fatty acids and smectic bodies—Axel Egnell- 
A property of curvature of certain Riemann spaces. 
Charles Jordan: The inversion of the theorem of 
Bernoullt—Rod. Fueter: Improperly discontinuous 
(AA A Petrovitch : Definite integrals bearing 
on the ee series of Lambert:—— Mandel- 
brojt: The effective determination of the singular 
points of an analytical function given by its develop- 
ment in series of —J. Sudria:. A theorem of 
the vectorjal calculus.—R. Swyngedauw : An exper- 
mental method for the study of the working of belts. 
—M. Girault: Thé mtrinsic equations of the plans 
motion of incompressible fluids in a perma- 
nent régime.—Y. Rocard: Conditions at the surface 
ın problems of aerodynamics furnished by thé 
kinetic theory of gases.—V. Bjerknes > The tempera-’ 
ture of' sunspots. The assumption of vortex move- 
ments can explain the existence of of the sun’s 
surface either locally cooled or heated.—H. Pélabon : 
The mechanism of detection (in wireless telegraphy). 
——Léon Bloch, Eugène Bloch, and Georges Déjardin : 
A second spark spectrum of neon. description 
of a new spark s of the second order, the 
lines of which are wholly situated in the ultra-violet. 
Georges Déjardin : e excitation of the second 
oan of neon by electronic shock.—E. Darmols: 
mutarotation of mixtures of molybdates and 
ethyl malate. The probable’ constitution of the 
saplybdouialte derivatives.——Albert Nodon: An 
electrometer designed for the study of weak radio- 
active manifestations. The instrument described 
has a small electrostatic capacity, and indicates 
variations of 2 volts —J. d’Espine : e slowing down 
of the f-rays by matter —Max Morand: The direct 
determination of the relative proportion of the 
isotopes of lithium. , ing use of an improved 
apparatus for the eerie of posttive rays, the 
currents transpo by the positive rays of the two 
isotopes of lithtum have been measured, recei 
the isotopes on two separated plates, each connecte 
with a vanometer. The numbers obtained give 
a ratio of intensity between 14 and 15, correspondi 
to an atomic weight of þetween 6:93 and 6-94. The 
chemical determination of the atomic weight, 6-935, 
is in good ent.— — Herrera: New experiments 
simulgdais organisms.—Victor Lombard: The. 


ot influence 
of ee The permeability of m to hydrogen, 


nickel plate. It-is an exponential function of the 
temperature, and varies proportionally to the square 
root of the pressure of the ogra Laissus : a“ 
cementation of ferrous alloys by tungsten.—R. 
_ Researches on the auto-magnetisation of 
steels by torsion. The study of the auto-magnetisa-. 
tion of steels by torsion gives a rapid method of 
identification, capable of hing mdications of 
their com tion and thermal treatment. — B. 
Bogitch : o Raa of oa mattea.—P. 
Billon: The reduction of oximes by sodium and 
absolute alcohol. Splitung up the racemic amines 


Tay 
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thus obtained by means of dextrorotatory tartaric 
acid.—Lonis Longchambon: The tartaric acids. 
Study of the preparation and properties of anti- 
tartaric acid (inactive)—André Duparque: The 
microscopic structure of coals.—Md. Yvonne Wahl : 
Tectonic and stratigraphic observations in the region 
of the lake of Allos (Basses-Al eg Savornin : 
The discovery of native gold at Pje 1 Mekam, near 
Berguent (Eastern Morocco).—Maxime Coutin: A 
eye of molybdenite in Morocco.—R. Cerlghelll: 
influence of light and temperature on the 
germination of seeds in the abeence of calcium. In 
the germination of the pea, in the absence of hme, 
t exerts no influence on the growth of the root 
and stem, but the temperature has a marked action 
on each of these or —-A. Gulllermond: The 
relationa of the vacuolar system with the reticular 
appears of Golgi in plants.—Marcel Brandza: The 
uence of heat and of rapid evaporation on cal- 
careous myxomycetes living in full sunlight—Pierre 


Georgévitch : rmillaria mellea, the cause of the 
drying up of the oak forests of Jugoslavia—aA. 
Quidor and Marcel A. Hérubel: e monocular 


rception of relief by direct observation —dH. 
imonnet and G. Tanret: The action of ergotinine 
on the uterus of the guinea-pig.—Pierre Lesne: A 
coleopterologic Pliocene fauna in the north of 
England —Emile André and Mlle. Th. François: 
Contribution to the study of the ous of manne 
animals. Researches on cachalot and rmaceti 
oils.—Mme. Phisalix: The vaccination of rabbit 
against intracerebral inoculation of fixed rabies virus, 
by subcutaneous inoculation of virus-serum mixtures 
from the viper, the adder, or the h og, with 
excess of virus.—Loubat and Duférié: e influence 


of vascular ligatures on experimental gas gangrene. 


Rome. 


Royal Academy of the Lincei, January 17,—Umberto 
Cisott!: Mechanical actions of a plane current in- 
vesting two circular profiles separated by a con- 
venient distance —Secondo Franchi: Discoveries of 
Priabonian foraminifera in the Taveyannaz arenaria, 
confirming the Eocene age demonstrated for the 
Annot arenaria in 1916—Harry Levy: Canonical 
form of the ds* for which Riemann’s symbols with 
five indices are annulled —Alfredo Rosenblatt: The 
case of general collision in the problem of three 
bodies —A. Pontremoli: New investigations on the 
accidental double refraction of colloids in motion.— 
Elena Freda: Propagation of stationary electric 
currents under the Cen of a etic field.—A. 

, Carrelli: The compound photo-electric effect.— 
Giulio Bemporad : The Rae of the: arithmetic 
mean.—G. R. Levi and R. Haardt. The catalytic 
action of metals of the platinum group and their 
degree of subdivision (1). Measurement of the 
dimensions of the granules of a number of pre = 
tions, of platinum black and spongy platinum shows 
that it is possible to alter the magnitude of these 

ules by varying the method of preparaton. 
eduction of cold roplatinic aad by means of 
aluminium yields ules only five times as large as 
the elementary .—P. Pasquini: The structure of 
pecten and its reer and functional signifi- 
cance in the eye of bird. 


Pontificia Accademia delle Scienze (Nuovi Lincei), 
February 21.—Toniett!: Telluric movement of 
Amiata at Montalcino.—Luigioni: Specific valid: 
of Anorta sicula Motsch, a beetle of the scara 
family.—Gienfranceschi: The law of distribution of 
energy in the spectrum of the black body.—Scatizai : 
A type'of derivative of variable index capable of 
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summing its dex with another denvative of the 
first type —Silvestri: Invariable radiophonic receiver. 





` VIENNA. 


‘Academy of Sciences, January 22.—K. Hofer: 
The 1ron content and local iron concentration in the 
cell walls of Desmidacesee.—A. Kailan and J. Schroth: 
The electric conductivity of mixtures of hydrochlonc 
and sulphuric acids with orthophosphonc aads pre- 
ee in various ways.—A. Kailan and J. Schroth: 

e esterification of malonic aad by hydrochloric 
acid in glycerin—-R. Dworzak: Ester-condensation 
in relation to the exchange of functional prone 
under the influence of aluminium ethylate-—B. P. 
Wiesner: The sexual cycle of the rat. (1) The 
cestrous rhythm and the cestrous cycle; (2) ‘phases 
of the sexual cycle; 2 castration and extirpation 
of the suprarenals; (4) periodicity in the secretory 
function of the ovary and the oestrous rhythm.— 
O. Lehmann: Devastation in the Sandling group in 
the early autumn, 1920.—L Hofmann: e axono- 
metric theorems of Kruppa and Pohlk iņ non- 
Euclidean 8 It relates to descriptive Pe: 
and projections and curves of the second degree.— 
A. M Hugetx : The influence of the alcoholic com- 
ponents on the pai as saponification of acetic 
ester.—M. Skrabal and Zlatewa: The velocity of 
saponification of tetra - acetyl - penta - erytrit, — M. 
Glissner: New Emyden discoveries ın the Vienna 
basin and fossil species of Clemmys in the Mediter- 
ranean region.—A. Kieslinger: Geology and: petro- 
graphy of the Kor Alps. 
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Constitution of the University of London.’ 


HE Royal Commission on University Education 
in London—the “ Haldane Corhmission —was 
appointed in 1g09 and its final report was issued in 
1913. In August 1913 a Departmental Committee 
was appointed to report as to the steps by which effect 
should be given to the scheme of the report of the 
Royal Commission, but that Committee abandoned its 
labours soon after the outbreak of War. ` 
The Departmental Committee, which reported last 
month, was set up in October 1924 with Lord Erle 
as chairman. oP February 1925, however, Mr. Hilton 
Young was appointed chairman on Lord Ernle’s 
retiring for reasons of health. The terms of reference 
to the Committee were : 


“To consider the Final Report of the Royal Commis- 
sion on University Education dated 27th March 1973, 
and, having to present circumstances and after 
consultation with the persons and bodies concerned, 
to indicate what are the principal es now most 
needed’ in the existing constitution of the University 
of London and on what basis a Statutory Commission 
should be set up to frame new Statutes for the Uni- 
versity.” 

In the introductory section of the report the Com- 
mittee expresses high appreciation of the analysis and 
of the ideals presented by the Haldane Commission, 
but says : 

“ A careful examination of the Haldane Report and 
the knowledge which we have acquired of the TOgTess 
and development of the University, particularly since 
the war, have led us to the conclusion that it would be 
impracticable to attempt to give effect to some of the 
major recommendations of the Commissioners. There 
are other recommendations which require modification 
to meet altered circumstances, and there are others, 
ae which the University has substantially adopted. 

. We conceive our terms of reference as conferring 
on us the duty of devising an immediately practicable 
scheme for the better government, organisation and 
ee of the University to which effect may be 

y way of a Statutory Commission, and we are 
Sud that with the lapse of time and material 
of circumstances some of the main recom- 
tions of the Haldane Report have lost their 
force, and that the ground for attem to impose 
such an entirely new constitution on the University as 
the Report proposed no longer exists. A practicable 
scheme of reform and reorganisation must,! in our 
opinion, be evolutionary rather than revolutionary and 
build as far as possible on existing foundations. ' Certain 
characteristics peculiar to the University of ‘London 
have hecome firmly established, the University has 
developed greatly during the past twenty-five years, 
even though hampered by serious constitutional 
defects. For the removal of those defects we are 
obliged to recommend some fundamental changes.” 

1 Board af Education : Report of the 

Untvrenty 


of Landon. Pp. 76. (London: 


tal Commmrftee on tho 
Is. gd. net Stationery Office, 1936.) 
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Approaching the, problem in the spirit indicated by 
these passages from the report, the Committee has 
found it possible to present, in a relatively : shopt 
report, its own reasoned views and recommendations, 
together with a discussion of the main points on 
which divergent views were submitted to it in oral or 
written evidence. The Committee confined its atten- 
tion to broad constitutional issues ; thus the question of 
where and how the central offices of the University 
should be housed—rather a prominent question at 
present—did not call for consideration by it. 


The subject of the external side was considered. 
_ early, and after discussion and inquiry Qf the value of 


the examinations for external students, the conclusion 
was reached that, “in the view of the whole Com- 


_ mittee these examinations have in the past served, 
It is 


and will in future serve, a useful purpose.” 
gratifying to learn that on the evidence before it the 
Committee noted with satisfaction the steady growth 
of understanding, interaction, and good feeling between 
the internal and external sides of the University. 

Another section of the problem before the Committee 
—the question of incorporation—appeared, when 
examined closely, to present no serious difficulty. 
There ‘are two, and only two, “ Colleges incorporated 
in the University "—University College and- King’s 
College. -The-Haldane Commissioners were of opinion 
that incorporation should be extended. Thé Depart- 
mental Committee, with the history of thirteen more 
years on the table, does not recommend the incorpora- 
tion of other colleges ; at the same time it does “ not 
urge the disincorporation of University and King’s 
Colleges.” The view is that colleges should “ have 
liberty in agreement with the University to achieve 
either disincorporation or incorporation.” 

The pregnant chapters in the Report are those headed, 
respectively, “The University and its Colleges,” 
“ Finance,” “ The Government of the University,” and 
“The Schools of the University.” In these the Com- 
mittee discusses the facts and considerations which have 
determined its recommendations as to certain changes 
in the constitution of the University. These chapters 
give an attractive, clear, terse and pointed account of 
the present position and of the advantages which the 
changes recommended are designed to secure. That 
account should be read as a whole, for the proposed 
constitution must be fully envisaged before its effective- 
ness can be-estimated, and the objection or difficulty 
which may. seem to affect it at one point may, in 
practice, be tuled out at another. 

In-due course the general scheme recommended as 
for the guidance of a Statutory Commission will no 
doubt be subject to criticism and suggestion. Indeed, 
on @ point of primary importance—the only matter of 
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divergence within the Committee—one manet of the 
Committee has presented a ‘ minority report,’ and on , 
that point readers of the main report have in its text 
the grounds upom which all the other members of the 
Committee based their recommendations. 

The recommendations of the Committee are sum- 
marized under twelve heads: (r) The Council, (a) 
The Senate, (3) Standing Committees of the Senate, 
(4) The Academic Council, (5) The Council for External 
Students, (6) The Collegiate Council, (7) The University 
Extension and Tutorial Classes Board, (8) The Matri- 
culation and Schools Examinations Board, (9) Faculties 
and Boards of Faculties, (10) Schools of the University, 
(x1) Examinations, (12) The Principal. 

Of these, No. 6 would give effect to the view that the 


‘«« Institutional Element of the University is sufficiently 


important and distinct to justify not only representa- 
tion on the Senate, but also the creation of a special 
standing committee of the Senate.” This committee, 
designated “The Collegiate Council,” would consist bf 
the Vice-Chancellor, the Principal, the seven members 
of the Senate appointed by seven named institutions, 
the two members appointed by the’ Medical Schools, 
with possible additional members added by the Senate 
as representatives of institutions or groups of institu- 
tions, thé Principal of the University to be chairman 
of the Collegiate Council. 

Recommendation No. 12 includes that the Principal 


“shall have unrestricted rights of attendance and 
speech at all meetings of the Council [of the University], 
the Senate and the standing committees of the Senate, 
and it shall be his duty to assist them with his advice. 
He shall be Chairman of the Collegiate+Council but he 
shall not be a member of the governing body of any 
School of the University.” 


It is not to be anticipated that ihes proposals will 
elicit any serious questioning, but the position, powers, 
and constitution of “ The Council of the University, a? 
summarised in Recommendation No. 1, and the 
matters of policy and of administration which are 
set out in the Report as in relation to that recom- 
mendation, are sure to be subjected to searching 
examination. Recommendation No. 1 is therefore 
quoted here in full: 


There shall be a Council of the University consisting 
of :—The Chancellor, the Vice-Chancellor, the Chairman 
of Convocation, Six members appointed from their 
own number by the Senate, Four members appointed 
by the Crown, Two members appointed by the London 
County Council, One member co-opted at the discretion 
of the remainder 6f the Council. a 

“ The Council shall control the finance of the 
University, and in particular it shall have final authonty 
in the allocation of university funds, but in dealing with 
financial matters directly affecting educational policy 
it-shall give the Senate a full opportunity of reporting. 


- 
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“The. Council’ Shall: have power to negotiate with, 
and receiye money from, grant-giving bodies on: behalf 
of the University as a whole and of any of the Schools 
of the University including the Incorporated Colleges. 

“The Council shall appoint a Chai from its own 
number.” ` 

With this should be read from Recommendation 2 : 
“The Senate ” :— 

“The Senate shall elect the Vice-Chancellor... . 

The Senate, subject to the financial decisions of the 
Council,’ shall control the educational work of the 
University, but it shall have power to delegate the 
performance of such duties as it thinks fit to its 
standing committees and other bodies.” 


In his minority report, Mr. Lees-Smjth presents 
objections to the constitutional position of the Council 
as recommended by the Committee, and he recommends 
“ that ‘the representative Senate should be supreme in 
finance as in other fields, but should have a statutory 
‘Finance Council,’ with the same membership as that 
proposed in the Report for the supreme University 
Council.” 

The recommendations which the Committee makes as 
to the constitution commend themselves at sight on 
the ground—a ground, however, to which the Com- 
mittee does not refer—that the proposed allocation of 
functions follows in the main the lines that have 
proved satisfactory in all the newer universities of 
England and in all those of Scotland. The Report 
itself presents discussion, explanation, and argument 
which leave little strength in the objections that 
Witnesses put to the ideas which the Committee had 
formulated as the inquiry proceeded. 

It must be recognised that any argument from the 
success of corresponding schemes in other British 
universities does not really carry. far ; ‘for in size and 
in complexity the University of Londoni is sus generis. 
As to siss: from the latest statistics published by the 
University Grants Committee it appears that, excluding 
Oxford and Cambridge from the totals, the London 
institutions comprised in the University of London had 
of full-time students 8955, while all other university 
institutions in England had 11,672. Of part-time 
students . ‘London had 7442; other institutions in 
England 3329) Again, the recurrent grants made by 
the University Grants Committee were: to London 
institutions, 376,270. ; to others in England, 386,800l, 
As tọ- complexity, the Report of the Committee says : 


“ There are now 38 Schools of the University 
from large ‘colleges ‘with several, hundréds of hipa 
students to small institutions with few or no internal 
students and including on the one hand colleges pro- 
viding undergraduate instruction in nearly all the 
staple subjects of a normal undergraduate curriculum, 
and on the other institutions, or departments of 
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institutions devoted entirely to eral sidy or 
research in a limited range of subjects.” __ 

Jhe recommendations of the Committee mean that 
the whole amount of the grants made by the University 
Grants Committee and by the London County Gouncil in, 
respect of constituent institutions of the University 
would be passed in block to the council of the, recon- 
stituted University for distribution as the touncil 
might decide. Thus in this important: matter the 
proposed University Council would bear a responsibility 
with which’ that now resting on the council of any 
provincial university in England is as little comparable 
in scale as it.is in complexity. It is to be noted, 
however, that as the Committee has pointed out, at 
several stages, not only before the determination of this 
block grant but also during its currency, the Council of 
the University would be in effective communication 
with the University Grants Committee, and further, 
that m “dealing with financial matters affecting 
educational policy the Council shall give the Senate a 
full opportunity of reporting.” It might well be also - 
that the smooth starting of the proposed new constitu- 
tion would be effectively aided in practice by the 
observations with which the University Grants Com- 
mittee announced its grant to the Council of the 
University. 

The Committee appears to have tackled successfully 
the problem of presenting, in outline, a reasoned scheme 
for such amendment of the constitution of this great 
University as would provide machinery for its govern- 
ment and administration, sufficiently well-knit to avoid 
waste of effort, and sufficiently flexible to adapt itself 
to work in the varied fields in which the University 
operates. 

There are, however, some considerations which, if not 
faced before effect comes to be given to the recom- 
mendations as a whole, may prove detrimental to the 
scheme. These turn on the fact, which is fully recog- 
nised by the Committee, that “ the University on its 
teaching side is organised mainly on a collegiaté basis.” 
It is in this collegiate basis of its parts that the Univer- 
sity of London differs essentially from the newer univer- 
sities of England. The resources of its schools are’ in 
varying degree in the form of buildings; endowments, 
and fees and other income liable-to fluctuation: ` A‘large 
part of the fluctuating income comes from thé grants; 
national ‘and local, which in the case-of.London the 
Committee recommends should be paid in -blbck to the 
University for allocation to its colleges and other schools. 
© ‘Now, some of ‘these institutions perform "valuable 
functions which are not regarded as university work ; 
many of them have received, both for their university 
work and for their other activities, Valuable annual 
support and liberal endowments from donors more 


544 


NATURE 


[APRIL 17, 1926 








appreciative of specialised work than of the far-flung 
` usefulness of the University. Nota little of this support 
has been given for work that is definitely university 
work but in particular institutions. Considerations 
„turning on such facts as these are bound to give rise to 
ideas, and indeed fears, that would retard the develop- 
ment of the institution which the Committee desires to 
promote. ; ` 
. Relatively well-endowed or well-supported schools of 
the University may fear that the payment of grants in 
block for allocation within the University may in 
practice to some extent discount the benefits of their 
separate-resources. Prospective benefactors may find 
in it reason to hesitate to be generous to a particular 
Institution or in respect of particular aims which they 
desire to forward. : 
With the University in the hands of a well-constituted 
Council and Senate, such fears or hesitation should not 
materialise; but now is the time to prevent harm from 
their emergence. The Committee has aimed at an 
evolutionary rather than a revolutionary scheme of 
reform and reorganisation. Well-judged application of 
public support has been the dominant element in the 
environment of the several institutions of the Univer- 
sity, and there should be no apparent risk of serious 
change or unsettlement in this influence. Some re- 
assurance on this matter appears to be desirable, and it 
would be well that national and local grants continued 


to be at least earmarked in the initial stages of the, 


proposed changes. Even now the list of recurrent 
grants made by the University Grants Committee 
shows that, in the.case of provincial university centres, 
separate grants are made to six colleges—five in 
England and one in Scotland—each presumably doing 
good university work for its region although not 
incorporated in the university. ` 





Italian Alchemical Manuscripts. 

Sulle fonti storiche della chimica e del? alchimia in 
Italia. Per Dott. Giovanni Carbonelli. Tratte dallo 
spoglio dei manoscritti delle biblioteche con speciale 
riguardo ai codici 74 di Pavia e 1166 Laurenziano. 
Pp. xix+218. (Roma: Istituto Nazionale Medico 
Farmacologico, 1925.) 300 lire. 

sJ SE great libraries of Italy form one of the happiest 
hunting-grounds for the seeker after ancient 


alchemical manuscripts. Dr. Ernst Darmstaedter’s ex- - 


citing discovery last year of a Latin version of Geber’s 
“Book of Mercy,” up to that time known only in its 
Arabic dress, is almost certainly merely a foretaste of 
what is to come. In the practically unbroken tradition 
of culture in Itafy, extending over a couple of millennia, 
the accumulation of precious documents has found a 
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peculiarly favourable atmosphere, and the International 
Committee which is now conducting a census of 
alchemical’ manuscripts in Europe will doubtless un- 
earth its greates# treasures in the land of Dante—who 
consigned all alchemists to a,special corner of the 
Inferno. i 

The part played by Italy in the scientific renaissance 
of the twelfth and thirteenth centuries and in the 
transmission of knowledge has scarcely received the 
recognition which is its due. In South Italy and in 
Sicily, under the Norman sovereigns, the translation of 
scientific works and the dissemination of learning went 
on apace; in Sicily, for example, the “ Almagest ” 
appears to have been translated for the first time into 
Latin from the original Greek, in 1160 or thereabout, 
while on the practical side it has been suggested with 
every probability of truth that the discovery of alcohol 
was made in South Italy in the tenth century. 
Although conditions in the northern portions of the 
country were not so favourable, the commercial rela- 
tions between Venice and Pisa and various regions of 
the East led to the establishment of Italian colonies in 
Constantinople, and in this and other ways a trans- 
mission of knowledge and a steady intercommunication 
between scholars was rendered possible. Among the 
translators of the north of Italy may be mentioned 
Burgundio of Pisa, who translated ten books of Galen, 
and Pascalis Romanus, who, says Prof. C. H. Haskins, 
can be “almost certainly identified with the translator 
from the Greek, in 1169, of the curious book known as 
the Kiranides.” l 

There is, therefore, every reason for great expecta- 
tions from the Italian manuscripts, and particularly so 
when we recollect that Italy is also the home of painting. 
The Muslim dislike of representations of anythiog 
endowed with life reacted upon the illustration of 
books, with the result that very few figures of any sort 
are found in Arabic alchemical manuscripts ; while in 
most of Europe the alchemists do not shine con- 
spicuously as artists. Such delightful drawings as thase 
which are found in a British Museum manuscript of 
the “ Ordinall of Allimy,” by the Bristol alchemist 
Thomas Norton, are noteworthy as much for their 
rarity as their beauty, while in the printed books the 
figures of apparatus do not often reach the level of 
those in the 1545 Geber. 

With our appetites thus whetted we may turn to 
Dr. Carbonelli’s sumptuous volume and sample his 
fare. Our first impression is one of complete satis- 
faction, for it is produced by the sight of his numerous 
and very attractive illustrations.. The coloured frontis- 
Piece is a reproduction of Giovanni Brueghel’s picture 
entitled “ Elemento del Fuoco,” which was probably 
painted in 1608 for the Cardinal Federico Borromeo, 
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and shows a variety of chemical reagents and apparatus. 
The muffle in the centre of the picture would not look 
at all out of place in a modern laboratory, while the 
bottle of mercuric oxide occupies a,position ominous 
of its future importance. Of the other illustrations we 
can refer to only a few. Those which offer the greatest 
appeal are Andrea Orcagna’s fresco of the “ Alchimisti 
e falsificatori ” in the Tenth Bolgia of Hell, and the 
drawings of apparatus on pp. 133 to 138. There are 
also hypothetical portraits of Hermes, Geber, Avicenna 
and Galen, and a beautiful illuminated page from a 
manuscript of a work by Albertus Magnus. Altogether 
there are 242 photographic reproductions, splendidly 
executed and admirably selected, and for these alone 
the book is well worth the comparatively modest price 
asked, . : 

When we leave the illustrations and turn our atten- 
tion to the letterpress, our first impression of satis- 
faction will probably wear off. Dr. Carbonelli has 
unfortunately chosen to make excerpts from the manu- 
scripts and to connect them up into a narrative. The 
effect thus produced upon the reader is one of exaspera- 
tion, who either finds himself cut off in the course of 
a most interesting passage from the manuscript or else 
is suddenly plunged from Carbonelli into the middle of 
a treatise of the beginning of which he knows nothing. 
In spite of this regrettable habit, however, the author 
has succeeded in making his book attractive by his 
unerring instinct for the curious and unusual ; perhaps 
no other book on alchemy in recent years has provided 
such varied and stimulating material. Thus, in Section 
IV., Dr. Carbonelli describes certain magical and 
alchemical manuscripts written on lead and silver. 
At Florence there 1s a manuscript of this kind, con- 
sisting of nine leaden leaves, pierced with two holes 
and held together by two cords and a little rod of 
lead. The writing is of the first half of the sixteenth 
century. On the first page, in Gothic letters, is in- 
scribed: Benedscia lapidem (sic) prima materia est. 
Below is an equilateral triangle, and below that agai 
the following phrase: Ego sum Ambagasar quo a 

“Ebi vers secretum secretissimum noster. In the remaining 

leaves many of the well-known alchemical sentences 
occur, such as Mercurius noster non est mercurius vulgi, 
and In rerun mulittudine ars nostra non consistit. 
Directions are given for preparing the elixir, which, in 
addition to its power of transmutation, will cure any 
incurable disease, “so that you may eat and live a 
long time upon the earth—supposing, that is, that you 
observe the Divine Laws.” 

“A very valuable feature of the book is the inclusion 
at the end of several glossaries of alchemical names, 
extracted from manuscripts ip the author’s possession 
and elsewhere. The number of Arabic terms carried 
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over bodily into medieval European alchemy is aston- 
ishing, and the corruption which they have undergone 
in many cases renders them almost ynrecognfsable in 
the absence of glossaries. Knowing, for example, that 
leserab means lead, it is not difficult to see that this 
word is a corrupt rendering of al-usrudb, and when 
anthigar is said to signify borax, one can easily trace 
the derivation from ql-tinkar ; but it is doubtful if these 
and similar words could have been identified—at least 
with certainty—in the absence of a vocabulary. ' i 
As a whole, Dr. Carbonelli’s book reminds us of a 
shop-window filled with the most attractive wares ; we 
are fascinated by the treasures exposed, but we want 
to take them out of their setting and examine them 
carefully one by one and put them in a more suitable 
environment. Any chemist who feels that he cannot 
afford to give 300 lire for a book must on no account 
look at it, or he will inevitably break all resolutions of 
ecomomy ; if he does not succumb until p. 116, the 
double-page drawings there will certainly complete his 
downfall. - E. J. HOLIYARD. 





The Winning of Petroleum. 

Oil-Field Exploration and Development: a Practical 
Guide for Osl-Freld Prospectors and Operators ; with 
which is Incorporated a Discussion of the Origin and 
Distribution of Petroleum, and Notes on O1l-Freld 
Legislation and Customs. By A. Beeby Thompson. 
In 2 vols. Vol.1: Oil-Field Principles. Pp.xxiv+ 


546+32. Vol. 2: Oil-Field Practice. Pp. xxiv+ 
547-1177+32. (London: Crosby Lockwood and 
Son, 1925.) mp. 


HE subject of oil-field engineering is a difficult one 
to deal with in a radical manner within the space 
of two volumes, but whatever Mr. A Beeby Thompson’s 
work may lack in this respect is more than compensated 
by the amount of information it contains. Whilst we 
may not have a great deal to learn from America in 
regard to the geological and refining branches of the 
petrolenm industry, there is no doubt that oil-field 
practice there is considerably ahead of that adopted by 
British oil-field engineers. It is a little disappointing to 
find, therefore, that the author, who is as well acquainted 
with American drilling methods as the practice of other 
fields, has added very little to the information given in 
his earlier books on the subjects of drilling, fishing, and 
water exclusion. i 
In the first volume, more ground has been covered, in 
dealing with oil-field principles, than one would deem 
possible in the space available. The work of many 
investigators, augmented by the practical experiences 
of the author, has been brought to bear gn the problems 
under discussion, but the arguments are inconclusive. 
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The chapter dealing with the origin of oil is well written, 
and the many theories advanced have been treated with 
greatcare. The formation of oil-fields makes interesting 
reading, but we would wish the portion dealing with 
the causes of oil-field pressures had been treated in 
more detail. 

Whilst there are many books on R few of them 
deal with that portion of the science which is applied to 
the location and winning of petroleum, and the sound, 
practical hints on oil-field mapping, together with the 
chapter on oil-field structures, should prove of extreme 
interest and value to the student and beginner in this 
branch of the industry. The important bearing which 
surface indications bave on such work is exemplified 
in detail, particularly in regard to mud volcanoes, 
petroleum seepages, asphaltic deposits, and the general 
association of sulphurous and saline waters with 
petroliferous areas, but the conclusions to be drawn 
from such indications are dismissed in a very -few 


Much valuable: information is ‘brought: together 


-within a small compass in the chapters which concern 
the geology of the various oil-fields throughout the 
world. Particulars of many of the fields given have 
not been available in book form hitherto. These 
chapters are undoubtedly the best in the first volumé. 
The book has been written as “a practical guide for 
oil-field prospectors and operators,” and we feel that 
the chemical and physical properties of natural hydro- 
carbons are not dealt with in a sufficiently fundamental 
manner to serye the purpose intended. In the refining 
portion, the author deals with the effect of open steam 
‘and vacuum distillation clearly, but beyond describing 
briefly one continuous method of distillation, the reader 
is left with the impression that the distillation and 
refining of petroleum generally is a PENNE 
simple matter. 

Errors which should be corrected in any future 
edition are the reference to the Edeleanu process and 
to the use of adsorptive materials for the purpose of 
refining, as being chemical methods ; and the reference 
to cracking in the vapour phase as a commercial 
proposition. We feel this portion of the book scarcely 
does justice to the author or those engaged in the 
refining branch of the petroleum industry. 

, The second volume, on oil-field practice, is appreciated 
all the better for keeping until last. The descriptive 
matter relating to the various methods of oil-well 
drilling and lining contains much information, notable 
s features’ being the Hild differential gear for controlling 
and maintaining torsion on the ‘rotary’ stem below 
an arbitrary limit, and a short reference to coring. The 
specifications for the different types of drilling outfits 
‘should prove of use to the field-man. 
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One point stressed by the author will receive the 
approbation of all production engineers of experience, 
namely, the present necessity of employing the services 
of scientifically „trained junior geologists for the 
collection, examination, and description of samples 
of the formation passed through. “The driller’s 
phraseology no longer conveys as much information 
as modern research demands.” 

Methods of recording and analysing drilling and 
producing records, not only for immediate use, but 
also for estimating purposes in the future, and the 
tabulated drilling costs on various oil-fields, particularly 
those of recent date, are some of the outstanding, 
features of this volume. , ` 

The havoc wrought in many fields through overlying 
and lower waters entering oil-sands, and how this might 
be obviated by adopting a uniform casing programme 
throughout the field, is clearly shown with the aid of a 
diagram, and is worthy of note by men of experience. 
Attention is also directed to the danger to casing, in 
position, of corrosive waters, and also to the importance 
of chemical analyses of oil-field waters with the view of 
their identification. These chapters, together - with 
those dealing with the location and isolation of oil-field 
waters and the various methods employed for the 
recovery of petroleum, which comprise the bulk of the 
second volume, prove the author to be a man of wide. - 
experience in methods of production. His experiences 
confirm the opinion shared by many. petroleum 
technologists of experience that the responsibilities of 
the production superintendent are as great as, if not 
greater than, those of the drilling superintendent. 

Mr. Beeby Thompson’s views on oil-field equipment, 
particularly where internal combustion engines and 
electric power for oil-field purposes are dealt with, 
are welcome in literature of this kind, as the application 
of electricity to production work is still in its infancy. 
With the necessity for housing oil-field workers in 
comfortable and sanitary camps, particularly in the 
tropics, every one will agree, and valuable suggestions 
are made with this in view. More space might have 
been devoted to the Chambeau system of sewage’ 
disposal for the benefit of those situated in isolated 
places who are unfamiliar with sewage problems 
generally, and this simple, but effective, method in 
particular. 

Useful information concerning the design of pumping 
plant and frictional losses in oil pipe-lines is included, 
and the chapter on natural gas gives a clear insight 
into the methods of casing-head gasoline absorption 
and gas transmission. The work is completed by an 
appendix giving tables and data which all petroleum 
technologists will find useful. 

As a compilation of facts and knowledge augmented 
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by the personal experiences of the author, the work 
can be recommended especially to petroleum students 
and those about to enter the industry, as it deals 
largely with information of a practical character which 
scarcely comes within the purview of an academic 
` teacher on the subject, and many of the chapters will 
prove of interest to the production engineer of experi- 
ence. The book is well illustrated, and those desirous 
of pursuing further any of the questions under dis- 
- cussion will find ample and complete references. 
ALFRED W. Nasu. 


The Smoke Problem. 


The Smoke Problem of Great Cities. By Sir Napier 
Shaw and Dr. John Switzer Owens. Pp. xvi+3o1. 
(London :, Constable and Co., Ltd., 1925.) 22s. 6d. 
net. ` 

T is a significant fact that the thing which first strikes 
the foreigner on visiting large cities in Great Britain 

is the smoky atmosphere and the grimy appearance of 
the buildings. He wonders how we can tolerate such an 
environment. ‘It is true enough that most of us do so, 
and it may be, as one writer has said, “ that thousands 
of people live their lives from start to finish in the midst 
of black smoke and have come to regard it as a normal 
condition of life.’ Nevertheless, there is a small 
section of the community who feel very differently on 
the subject, as the growing mass of literature on the 

smoke nuisance testifies. The latest contribution is a 

treatise on the smoke problem of cities by Sir Napier 

Shaw and Dr. Owens, who for many years have devoted 

their attention to the estimation of atmospheric im- 

purities in London and other large towns. The most 

interesting section of the volume is the record of these 
experiments, namely, the measurements by the 
standard gauges, which have been set up in various 
towns, and the results obtained with the dust filter and 
the jet dust counter, all of which have already appeared 
in extenso in the reports of the Committee on Atmo- 
spheric Pollution of the Meteorological Office. The 
volume includes also a good deal of information 

borrowed from other sources. i 
The standard gauge consists of a circular stoneware 

funnel of 30 cm. diameter, which is inserted into the 

neck of a large bottle, and the solid deposit which is 
carried down by rain or blown in by the wind is esti- 
mated at stated intervals throughout the year. The 
character of the deposit varies considerably in different 
towns, and will naturally depend on the situation of the 
gauge and the rainfall. For example, the deposit at 

Malvern, a residential town in a rural district, contains 

so much as fifty per cent. of wind-blown mineral matter. 

‘Thesoot, amounting to eight per cent., which is estimated 
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by the loss of weight on ignition of the deposit (and may 
very well contain vegetable matter), curiously enough 
is free from tar, although the authors find so much as 37 
per cent. in domestic soot. The result, as indicative 
of atmospheric pollution in different towns, 'cahnot be 
regarded as altogether trustworthy, and I would suggest 
as a more satisfactory method, the collection of the 
permanent tarry deposit on glass plates which could be 
roughly but rapidly estimated by the amount of light 
obscured from a standard lamp. For the tarry deposit, 
for which the domestic hearth is mainly responsible, is 
cumulative in its destructive and disfiguring effects. 
The free acid, another destructive agent, might also 
be estimated in the ram water. 

There is one statement which, though probably 
correct, is somewhat misleading, namely, that the soot 
suspended in the air is not removed by rain. There 
is no doubt, however, that soot is absorbed by clouds, 
as it is by fog, and the former when resolved into rain 
will carry down considerable quantities of soot. Snow 
will do the same. The chapter on the dust filter and 
automatic recorder designed by Dr. Owens is'one of 
considerable interest and importance, and probably 
affords a more satisfactory estimate of air pollution than 
the gauge referred to. It is an apparatus for filtering 
a measured volume of air through white filter paper and 
estithating by the shade of the deposit the extent of 
impurity. By an ingenious modification the instru- 
ment is rendered automatic, so that hourly records can 
be taken if necessary without supervision. The jet 
dust counter is a modification of Aitken’s dust counter, 
by which particles of dust are deposited on a cover 
glass and can be examined microscopically. In this 
way some curious observations have been made on the 
nature of the more minute atmospheric particles. 

In addition to the above, the authors have collected 
information on the industrial uses of smoke, on the use 
of different kinds of smokeless fuel, on the remedy for 
industrial smoke and a summary of the recommenda- 
tions of Lord Newton’s committee. The latter is a 
useful addendum ; for the report has been very sparsely 
circulated and is now out-of-print. The book is the 
most comprehensive account of the subject which has 
yet appeared. But unfortunately its very compre- 
hensiveness makes the price prohibitive to the ordinary 
individual whose co-operation is so essential, ‘if thig 
pestilential nuisance is ever to be seriously tackled. 
The following paragraph is from the recent report of 
the Coal Commission : 


“We would observe that the three nition: tons of 
soot which it is estimated by the Commission are dis- 


So does aerate he 
three days’ output of all the colfleries of Great 


Britan. In effect the work of over a million for three 
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days every year is devoted to providing the soot which 
pollutes our atmosphere.” 


When one realises that raw coal and coke may agd 
should be burnt in boiler furnaces without smoke, that- 
gas-coke may replace raw coal for domestic use (I use 
nothing but gus-coke for hot water and heating the 
living-room), the production of smoke seems a criminal 
waste of our fuel resources, apart from the heavy cost 
in health, in the destruction of vegetation, disintegra- 
tion of masonry and metal work, deterioration, so I am 
told, of valuable oil paintings, and the outlay in washing 


and repainting. J. B. Conen. 





Mammalian Palæontology. 

Text-Book of Paleontology. By Karl A. von Zittel. 
Vol. 3: Mammala. Revised by Dr. Max Schlosser. 
Translated under the direction of Dr. Charles R. 
Eastman by Lucy P. Bush and Marguerite L. 
Engler. Translation revised, with Additions, by Sir 
Arthur Smith Woodward. Pp. vili+316. (London: 
Macmillan and Co., Ltd., 1925.) 25s. net. | i 
HE completion, after twenty-five years, by the 


issue of a volume dealing with mammals, of that - 


translation of v. Zittel’s “Grundziige der Paläontologie” 
for which the late C. R. Eastman was responsible, is 
creditable to its publisher, and may, we hope, be a 
symptom of a renewed interest in paleontology in 
Britain. 

The “ Grundzüge ” is the one essential book to the 
working paleontologist, because it lists the great 
majority of genera of fossil vertebrates, indicating the 
more important synonyms and referring them to 
families. Of these families, and all larger groups, short 
and usually excellent diagnoses are provided; only 
those who have never endeavoured to draw up similar 
condensed statements of the characters which define 
groups will complain that some of the animals do 
not really exhibit the ‘diagnostic’ characters of the 
groups within which they are included. To these 
descriptions are added more detailed accounts of the 
structure, in the main naturally of the skeleton, and 
sometimes indications of phylogeny; and the book 
ends with an excellent general account of the distri- 
bution in space and time of the more important 
» The title adopted for the English edition, a “ Text- 
Book of Paleontology,” neither correctly translates 
the German title nor expresses the character of the 
book. Consisting as it does of a mass of facts with no 
indication either of methods of work or of the general 
theory of the subject, it is by itself of little use to the 
beginner, and, requires to be supplemented in some 
way, either by a teacher or by some, as yet unwritten, 
introduction. E 
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Of the German version, four editions have appeared, 
the last in 1918 and 1923, and a fifth is in preparation. 
The present translation, which was left nearly all in 
type, though unævised, at the death of Dr. Eastman 
in 1918, hasbeen to some extent brought up-to-date 
by Sir Arthur Smith Woodward. This long delay has, ` 
however, resulted in the omission of many important 
discoveries recorded in the German edition of 1923. 
Of these the most serious is that of all reference to the 
work of Dr. Pilgrim, work which is fundamental in - 
that it gives us an understanding of the age of the 
successive faunas of India, and for the first time 
enables us to use them in discussion of phylogeny and 
of migration. 

There are many other omissions of important finds : 
Broom’s account of the skull of Polymastodon; Dr. 
Matthew’s Eodelphis, Paleoryctes, Zanyrictes; Stehlin’s 
so-called Chiromyids ; Osborn’s skulls of Bathyopsis and 
Eotitanops, all things of first-rate importance pub- 
lished before 1923, are not referred to. The American 
and Swedish work on the fossil mammals of China 
and Mongolia is perhaps too recent to expect. Finally, 
it may be pointed out that the German volume con- 
taining the lower vertebrates in addition to_ the 
mammals costs 185., whilst the two corresponding 
English volumes are sos. D. M. S. WATSON. 





Our Bookshelf. 


Principles and Practice of Farm Book-keeping : a Ted- 
Book for Agricultural Studenis. By Leonard F. 
Foster. . viiit+476. (London: Gee and Co. 
(Publishers), Ltd., 1925.) 155. net. 


Tue time has come when farmers and accountants 
must study each other’s requirements, for the business 
of farming cannot now be conducted by the' free and 
easy methods of the past. The farm requires special 
consideration in its book-keeping department, for in 
that, as in many other things, it differs widely from 
the ordinary undertakings of commerce, Farmers 
who have sought the aid of accountants in coping with 
their book-keeping problems have very often been 
unable to obtain that meed of help which they may 
have expected, because the ordinary cut-and-dried 
methods of account have not been varied to meet 
their special need. It is probable that the demand 
for special agricultural accountancy is only now 
becoming strong enough to make itself felt, and 
Mr. Foster’s book is one of the first serious attempts by 
a qualified accountant to expound the principles of 
book-keeping as applied to the farm departments. 

It is a welcome book, because there are a large number 
of people, students and practising farmers alike, who 
are looking for something of the sort. It is a good 
book, because it covers the subject with which it 
professes to deal, and develops it in easy and definite 

from the first broad principles to the special 
technical applications found in agriculture. It contains 
a wealth of lusiran ii the form of specimen accounts, 


. 
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and the method of expression used is at once člear and 
sufficiently human to maintain the reader’s interest. 
Mr. Foster is careful to state ae his work does not 
do more than touch lightly. on subject of farm 
costing. The difference easy cial and cost 
accounts is not viel clearly seen by persons who 
are new to book-keeping. Theoretically both may be 
necessary to the oa efficient management of a large 
holding, but for the immediate purposes of sound 
‘trading and daily guidance, it is the financial accounts 
which are so very important. It is to be hoped that 
more accountants will follow Mr. Fosters example 
and develop the subject of farm book-keeping to the 
mutual benefit of their rural clients and aaa ee 
H. 


The Science of Soils and Manures. By J. Alan Murray. 
Third edition, revised and enlarged. Pp. xiv+298. 
_ (London : Constable and Co., Ltd., 1925.) ras. 6d. 
net. 
Tax third edition of this text-book, issued under a 
slight change of title, aims at bringing its subject 
up-to-date for the use of students of advanced univer- 
sity standard. The considerable recent advances in 
our knowledge of soil structure and chemistry, and in 
the bearings of soil biology on plant growth, have been 


incorporated, compensation of space being made by 
judicious omissions of certain ideas and methods which 


are either out-of-date or have failed to fulfil their- 


promise of usefulness. A concession to more advanced 
students is made by the inclusion of pertinent mathe- 
matical data in the appendix, to which are also removed 
from the text various tables only for occasional 
reference, whereby the hentia of the book is con- 
siderably increased. 

Certain features of the work deserve special com- 
mendation. The ‘horticultural, as opposed to the 
agricultural, aspect of the fertiliser problem is considered, 
and manurial tables are included applicable to garden 
crops, of which the requirements vary considerably. 
Attention is given to the various manufacturing 
processes of artificial fertilisers, with illustrations of 
plant actually in use, thus enabling the student to 
obtain a clearer idea of what he is really dealing with 
when applying manures. A useful chapter on fertiliser 
valuation is included, concrete examples being given, 
illustrating the misleading nature of the system of 
unit prices, and sho simple methods by which 
E ie E the farmer can be 
calculated. W. E. B. 


Outlihes of Qualitative Chemuċal Analysis. By Prof. 
Frank Austin Gooch and Prof. Philip Embury 


Browning. Fifth edition, revised. Pp. vii+ 184. 
ew York: J. Wiley and Sons, Inc.; London: 
pman and , Ltd., 1924.) 75. 6d. net. 


Tas work supplies a “ systematic scheme of analysis ” 
for the usual set of commoner basic and acidic ions. 
One would like to see these somewhat hackneyed limits 
extended to include a few ‘rare’ elements. It is 
difficult to know where to stop, but surely it is time 
that ordinary courses in chemistry dealt with such 


commercially important elements as, for example, 


titantum, molybdenum, tungsten, and possibly even 


thorium. ; ; 
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So far as it goes, the book deals excellently with the 
subject. An introductory chapter treats briefly but 
well of the ionic principles underlying the reactions ; 
afid the usual matic examination, condensed into 
tabular form with commentaries on important points, 
is-supplied with ample references to this first chapter. 
The methods given are well arranged and up-to-date, 
and a student who works carefully through them and 
answers the questions set should learn some chemistry 
as well as “tests. The book is marred by a final 
short chapter on some haphazard tests for a few 
commoner organic compounds—acids, alcohols, sugars, 
alkaloids—a chapter which, with little system and no 
instruction in principles, is decidedly inferior to the 

preceding matter. 

The book is well turned out, and few printing errors 
have been noticed. T. W. H. 


Half-Hours with the Telescope: a Popular Guide to 
the Use of the Telescope as a Means of Amusement 
and Instructon. By R. A. Proctor. Revised and 
brought up to date by Dr. W. H. Steavensqn. Pp. 
xui+13i1+7 plates. (London: onain Green 
and Co., Ltd., 1926.) 5s. net. 


Tuis is the fifteenth impression of this book since its 


Inception in 1868. “Under Dr. Steavenson’s revision, 


a number of necessary corrections and additions have 
been made with the view of continuing its former 
usefulness. “New illustrations have been substituted 
hout. It may be mentioned that the book is 
essentially one for the amateur possessing a telescope 
which he is prepared to use. He will then find in this 
little publication an excellent guide to the many objects 
of interest within reach of modest telescopic means, 
pee with a simple account of the construction of 
his instrument and valuable hints for its successful 
use. `The book is of pocket size, and the type'is clear. 
There are, however, & few misprints, as on pp. 59, 70, 
and 107. A brief note on the nomenclature of the 
stars, or a reference to the British Astronomical 
Association Handbook for 1924 (in which ‘all star 
catalogues are briefly described), would have been 
helpful to the beginner. From a cursory glance at 
the pages, the would-be purchaser might be ‘inclined 
to object to the price, but its worth will be readily 
admitted by a purchaser who, with its aid, has spent 
some very profitable half-hours with his telescope. 


Sympathetic Training of Horse and Man. By Major 
T. S. Paterson. Pp. xi+205+8 plates. ndon : 
H. F. and G. Witherby, Gest ras. 6d. net! ’ 


Tms book is described as “ a Handbook on Present-day 
Training in Equitation,” and, as the title indicates, it 
includes the of both man and horse 


in the methods by which that remarkable sympathy 


between horse and man can be established.‘ As the 
author so admirably shows, successful equitation 
depends on the establishment of this link. Scienti- 
fically, we may be permitted to doubt whtther the 
material indications of intention (the rein, spur and s0 
forth) are the true media of communication between 
man and horse. The manner in whigh the dog, too, 


' divines his master’s mind, is scarcely capable of simple 


explanation. A well-written and attractive book. 


e ` 
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Letters to the Editor. 
[The Editor does not hold himself responsible fo 


idles al ed by correspondents. 
LL Bn ee ok 


the rites of, rejected manuscripts intended for 
this or any other part of NATURE. No notice is 
taken of anonymous jake lads 


Spinning Electrons and the Structure of Spectra. 


* Recentty Uhlenbeck and Goudsmit (NATURE, 
February 20, p 264; see also Natwrw., November 20, 
1925) have directed attention to the fact that a number 
of features of multiplet structure and the anomalous 
Zeeman effect can be described by assuming the 
electrons in the atom to possess an nherent magnetic 
moment, pictured as beng due to a spinning motion 
of the electron about an axis of symmetry. This 
moment must be considered as having a magnitude of 
it or 2 Bohr magnetons (about ro™™ c.g.s. units), 
depending on what rules one assumes to govern the 
omentation of the axis with to an external 
magnetic field. The above-named authors discuss the 
advantages which such a view brings with it, but fail 
to point out some serious difficulties. 

it 18 permissible at all to use pictorial con- 
cepts such as the word ‘ ing’ evidently ım- 
ples, it must also be permissible to speak of the 


dimensions ’ of an electron. These dimensions would’ 


then have to be taken as of order of magnitude 
ro“ cm. To grve a magnetic moment around 10-™, 
the internal velocities would have to be exceedingly 
close to that of hght. Now the elementary unit of 
magnetic moment, the Bohr magneton, is derived 
from considerations of the orbttal motions of electrons 
with velocities much smaller than, that of t (W. 
Paul, jun., Zett. f. Phys.. 31, 373, 1925), m which the 
mternal structure of these electrons does not enter at 
all, so that they can be regarded as point charges It 
is hard to see, then, why this elementary unit should 
also be characteristic of the internal motion of the 
“ electrons ın spite of the high velocities involved, and 
that with a precision which would have to be consider- 
able, if the measurements on the anomalous Zeeman 
effect were to be explained ın this way. 

Quite aside from this objection, the validity of 
which could perhaps be questioned, mnce we may 
not be justified ppd Os the clagsical concepts of 
kinematics and el cs to the case of the 
structure of the electron, Seven it we onky wilh: 
obtain rough estimates, the following difficulty arses. 
In order to actount for the observed Zeeman effect by 
the hypothesis of Uhlenbeck and Goudsmit, ıt 18 neces- 
sary to assume that an orbrtal electron always has 
the same magnetic moment, of the order of a Bohr 
magneton, no matter in what orbit or in what atom. 
One is thus led to expect that this also remains true 
when an electron forms part of the nuclear structure. 
But then the nucleus, too, will have a magnetic moment 
of the order of a Bohr magneton, unless the magnetic 
moments of all the nuclear electrons just happened 
to cancel. For such an additional moment of the 
nuclens there is no place in the theory of the Zeeman 
effect, and the probability that in all atomic nuclei the 
magnetic moments of the electrons neutralise seems 
a priori to be very small. 

The new hypothesis, therefore, appears rather to 
effect the removal of the family ghost from the base- 
ment to the sub-basement, instead of ae it 
definitely from, the house. R. DE L. 


Columbia Unıversity, 
New York. 
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Theorles of Adsorption and the Technique of its 
Measurement, 


SEVERAL of measurement of sorption in the 
University of Bristol laboratory by the simple and 
searching ‘method of the sorption balance (for de- 

scnption see J. Am Chem. Soc, 1924, 46, 2781, and 
March 1926, 48, 690) have taught us two 
First, most of the published data on the sorption of 
and vapours possess no quantitative significance 
use they refer to insufficiently cleaned surfaces. 
Second, the viour of a surface when cleaned from 
impurities assumes a different and highly 
cant form It 1s usually supposed that mere 
heating of a substance lke charcoal to, say 400°, with 
exposure to an ordinary vacuum, will completely 
AE aoa aa lap gases. fies is by no means 
case. or example, care repared sugar’ 
charcoal, which had been acti vad. by nebea 
oxdation at about 1200°, was a Eh an exposure for 
five hours at 450° toa vacuum of 10` mm , and was 
afterwards found to sorb a maximum of 17'5 per cent. 
of its own weight of nitrous oxide in a protracted 
series of experiments. The amount of nitrous oxide 
sorbed was raised to no less than 26:5 cent. by 
the simple expedient of re-evacuating dear charcoal 
at 450° after its saturation with nitrous oxide, and ` 
then repeating the measurements. Similar behaviour 
has been observed in many other cases; for example, 
the observed sorption of such inert substances as 
hexane or decane may be increased several fold by 


i poang the evacuation after the charcoal has been 
satura 


with the hexane or decane = displace other 
a Har cas from the surface 
t is evident that published data are too uncertain 
ın magnitude to permit of accurate compamson of the 
sorption of various substances for the testing of con- 
flicting hypotheses. The second influence of these 
neglected residual impurities 1s to change the character 
of the curve representing the dependence of the 
tion upon the pressure or vapour pe The 
edas (orm) of sorston cates as obtuned di the 
presence of tenaciously sorbed impurities shows 
steady increase with increase of pressure. The same 
surface when cleaned gives not only much greater 
sorption, but also the sorption 1s practically complete 
at comparatively low prea ob Temaining constant 
at a saturation value as the er in- 
creased. With methyl alcoho eei eth toluene, for 
example, the pressure of the vapour can be increased 
five twenty fold without appreciable increase in - 
the amount adsorbed once the saturation value has 
been attained Moreover, the tion on clean 
surfaces is nearly iostantaneous and is perfectly 
reversible. It therefore becomes evident that the 
existence of a saturation value for tion of vapours 
by charcoal 1s normal and sear! dy 
There are at present three co ja ay eories of 
adsorption: First, the monomol Ae of Lang- 
muir (1916), Henry (1922), and others, in which inter- 
action 18 confined to molecules of gas or vapour in 
actual contact with molecules of the surface; second, 
the polymolecular films of Polanyi (and Williams, 
Proc. Roy. Soc., A, 1919, 96, 307) and Lamb and 
Coolidge (1920), where ıt 18 assumed that at distances 
many mol away from the solid 
surface, there 18 still a powerful aftraction of gas or 
vapour molecules towards the surface, producing a 
film of compressed gas or even liquid; third, the 
capillary condensation hypothesis of Gurwitsch, 1915, 
and Patrick, which assumes that liquid is condensed 
in bulk in the pores of a porous solid such as charcoal 
or silica gel. 


` 
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The objections to the Gurwitsch-Patrick hypothesis 


“as a general theory are that it ignores the existence 


of adsorption upon plane saa tg surfaces, and 
that it does not account for the adsorption of the 
layer of molecules of liquid in actual contact with 
the solid. Furthermore, calculation from the well- 
known thermodynamic formula connecting vapour 
pressure with pore diameter for a hquid in a capi 

shows that the greater part of adsorption 1s observed 
at pressures so low as to correspond with pores of 
diameters comparable with molecular magnitudes. 
Hence, even from this, one may e that here true 
adsorption is responsible because the adsorbed mole- 
cules are all in direct contact with the molecules of 
the surface. Of course, whenever a surface coated 
with a mono-molecular film is shaped as a pore and 
exposed to kpg saturated vapour, liquid may con- 

a ce 


dense ın su pe 
The evidence for the thick compressed film of 


Polanyi ıs weak. The unknown constants of the 
form based upon the assumption of a multimole- 
cular film are determined by some of the 


actually measured sorption data ; oan the expression 
then fits the remaining sorption data at other tem- 
tures, etc. However, any one of the other 
theories will do as much. in, many experiments 
have shown apparently thick films, but only with 
materials such as tarnished metals, glass that had 
been washed out with water, etç., where the true 
surface was unknown. Willams’s derivation m- 
directly led to a determination of the thickness of the 
adsorbed layer; and he found from his study of 
existing data le ese and vapours that the thick- 
ness was of mol magnitude except in the case 
of charcoal to saturated vapour of liquid 
m, where alone it corresponded to several mole- 
es thick. Further, Henry’s formule for mono- 
molecular films are closely similar to those of Williams. 
Much direct evidence has been brought in sapport 
of the monomolecular film hypotheses. The 
postulated differ greatly ım respect of packing, relation 
to the structure of the solid, nature of the binding 
force, whether truly chemical or due to physical forces 
or residual valency, etc., but they are alike-in ex- 
plaining all forms of adsorption as due to direct 
attachment of the adsorbed molecules to the solid 
surface. The striking fact that in our normal sorp- 
tion curve the adsorption is practically completed at 
relatively low pressure new and almost con- 
clusive support for the hypothesis of a monomolecular 
film. James W McBain. 
University of California, 
Berkeley, March 19. 





Abraham de Moivre. 


In interesting and -valuable communications to 
Biometrika, of the final issues for 1924 and 1925, Karl 
Pearson set forth certain facts ee all new) which will 
doubtless result in Abraham de Moivre occupying a 
more anpa ann piers than before in the history of 
mathematics. e results are reached by a careful 
study of: (a) “ James Bernoulli’s Theorem,” and (b) 
a publication of Moivre dated November 12, 1733 
R ing this publicaton Pearson makes certain 
statements which uire comment, since from them 

inferences might readily be drawn. 

This publication is entitled: “ Approximatio ad 
Somman Terminorum Binomi (a+b)" ın Seriem 
expansi ” and was found bound m with one copy of 
Moivre’s “ Miscellanea Analytica,” 1730. Pearson 
remarks : > 

“Many copies of this work have attached to them 
a Supplementum with separate pagination, ending in 
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a table of 14 figure logarithms of factoriala from 10! to 
gool by erences of 10. But only a very few copies 
[P. tells of only the one] have a second supplement, 
also with separate pagination (pp. 1-7) and dated 
Nov. 12, 1733. ‘This second supplement could only 
be added to copies sold three years after the issue of 
the ori book, and this accounts for its ranty. 
Dr. T ter in writing his History of the Theory of 
Probability appears to have used the 1730 issue of the 
Miscellanea Analytica, and so never came across this 
80 emeni a f , ; 
earson here seems to make two slips: (a) in 
ing that because this “second supplement 
is bound at the end of a copy in the University 
College uba i was really a second supplement , 
(b) ın stating that this publication was not considered 
in Todhunter’s “ History.” As a matter of fact, 
this ‘second supplement’ a in English, ex- 
cept for minor changes, in both the second and third 
editions of Moivre’s “ Doctrine of Chances,” 1738 and 
1756. Todhunter considers this on pages 164, 192, 
193 of his “ History.”” Curiously enough, in the latter 
part of his first article, after having mdicated the 
results of the ‘ second supplement,’ Pearson remarks : 
“The same matter is dealt with twenty-three years 
later in the edition of 1756 of The Doctrine of Chances, 
pp. 243-250. Todhunter in his History of the Theory 
EF Py tty, Arts 324 and 335, passed over the 
topic most superficially.” Did Pearson overlook that 
a translation of his ‘ supplement ’ was thus dealt with 
in 1756 by Moivre and in 1865 by Todhunter ? That 
this translation appa ‘also exghteen years before 
was manifestly not recognised. i i 
Moreover, Moivre pre his translation with the 
statement (which Todhunter quotes) : “ I shall here 
translate a Paper of mine which was printed 
November 12, 1733, and communicated to some 
Friends, but never yet made public, reserving to 
myself the right of ing my own thoughts as 
occasion shall require.” ence it is clear that the 
publication in question was not a ‘ second supple- 
ment’ to Moivre’s “ Miscellanea Analyitca,’’ but was 


first ‘made public,’ and in English, in /1738. A 
facaimile of thi phlet is to appear in an early 
number of Isis. It would be interesting to learn if 

Moivre’s ori pamphlet is in 


any other copy of ay ine 
Sines, a RAYMOND CLARE ARCHIBALD. 
Brown University, 
Providence, R.I., 
February 22. 


I am glad that Prof. Archibald’s letter enables me 
to return to the subject of De Moivre’s claim to be 
the first discoverer of the normal curve of errors 
usually attributed to Laplace or Gauss. 3 

I do not thnk from what Prof. Archibald has 
written that he can have seen yha Pe ee mary 
possibly may be—the umque copy of the “ Ap i- 
matio fe Saona Ter IA Binomi.’”’ It is 
in the same type and has the same characteristic 
species of tailpiece as the “ Miscellanea Analytica. 
It has the same unusual form of pagination as the 
first “ Supplementum ”, it is printed on the like 
paper and is of the same format as the first, “ Supple- 
mentum ” and the “ Miscellanea” About the 
known copies of the “ Miscellanea Analytica,” have not 
the first supplement, and I think it quite, probable 
that the “ Åpprommatio ” was only bound’ up with a 
few last copies of the “ Miscellanea Analytica ”’ issued 
after November 1733. At any rate, that is where I 
should seek for it first. I said in my papo that De 
Moivre treated of the same matter in “ Doctrine 
of Chances,” 1756, because that was the edition I was 
working with. Prof. Archibald nghtly says that it 
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„was also treated of in the 1738 edition, and then 
as if the matter in the 1738 “ Doctrine of 
ce?” and again ın the 1756 edition was a mere 
translation “ except for minor changes.” This 4s 
_ not correct; for the history of statistics most im- 
t additions were made in both the 1738 and 
.1756 editions. The important principle of the 
‘activating deity’ maintaining the stability of 
statistical ratios does not occur in the 1733 “ Approx- 
matio ” ; it first appears tentatively in the 1738 
“ Doctrine,” where the seven lines of Carlier X are 
imcreased to nearly fifty lines, while in the 1756 
“Doctrine ” this corollary alone occupies some four 
pages or about 160 lines. Indeed the 6} pages of 
the “ Approximatio’’ become 11} pages (of more lines) 
m the 1756 “ Doctrine.” As De Moivre appropriately 
observes, he has reserved to himself *“ the right of 
i rod own thoughts.” That enlargement, 
developing Newton’s idea of an omnipresent achivatin 
daty, who maintains mean statistical values, form 
the foundation of statistical development through 
Derham, Stissmilch, Niewentyt, Price to Quetelet and 
Florence Ni ə. These may be mathematically 
‘minor’ ts, but they are vital for the history of 
statistics, and my reference to these additions in the 
penultimate Paragraph of my paper might have 
shown Prof. d that I was aware of the 
differences between the original “ A: imatio’’ and 
the same dealt with in the “ of Chances.” 
My error lay in not recognising that in the 1738 
r e,” the 64 es had grown to a little over 8, 
to become 114 pages teen years later. . 

As to Dr. Todhunter, I have nothing whatever to 
retract in my judgment. eee ee 
entirely the epoch-making character of “ Approxi- 
matio” as well as its enlargement in the ‘‘ Doctrine.” 
He does not say: Here is the orginal of Stirling’s 
Theorem, here is the first ap ce of the normal 
curve, here De Moivre anticipated Laplace aa the 
latter anticipated Gauss. He does not even refer to 
the manner in which De Moivre expanded the New- 
tonian theology and directed statistics into the 
channel down which it flowed for nearly a century. 
Almost everywhere in his “ History ” Todhunter seizes 
a small bit of algebra out of a really important 
memoir and often of it as a school exercise, 
whereas the memoir may have exerted by the 
pencils involved a really wide influence on the 

evelopment of the mathematical theory of statistics,- 
and ultimately on statistical practice also. 

Todhunter fails almost entirely to catch the drift 
of scientific evolution, or to treat that evolution in 
relation to the current thought of the day, which 
influences science as much as science influences 
general thought. The causes which led De Moivre 
to his “A ximatio’’ or Bayes to his theorem were 
more theo ofical and sociological than purely mathe- 
matical, and until one recognises that post- 
Newtonian English mathematicians were more ın- 


fluenced by Newton’s theology than by his mathe- 


matics, the history of science in the eighteenth 

century—in icular that of the scientists who 

wtre members of the Royal Society—must remain 

obscure Kart PEARSON 
March 18, 1926. : 


. Muscular Contraction. - 


In the Procsedings of ths Royal Society, Ser. B. 
Vol. 99, No. 694, December 1, 1925, W E. Garner has 
ublished a paper that has interested us very much, 
use we are coy das re possibility of a similar 
theory of muscular con ion. There ıs, however, 
sufficient difference in the mode in which we formulate 
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our theory to make ıt worth while to describe our 
hypothesis. Moreover, we have succeeded in several 
experiments m producing evidence in support of our 
suppositions. 

A first point &f ımportance is, that measurement 
of the size of the fibrils ın skeletal muscle seems to 
indicate. that the total surface is larger than 
20,000 sq. cm We found that the distance of the 
transversal discs in muscles of rabbits was 1 84 (10-1) 
and the distance apart of two longitudinal fibrils 
o 8(+o1). From these values it is possible to 
calculate that the total surface of the fibrils in one gm. 
of muscle is 5 sq.m. or less and the surface of the 
transversal disce (both sides) rosq.m. In close 

ent with these numbers is the surface occupied 
by all the Irpoids extracted from 1 gm. of muscle 
when spread‘out on a large water surface and measured 
on the Adam-Langmuir apparatus. Twelve experi- 


“ments gave results between 6 7 sq.m. and 7 I sq. m. 


This agreement already indicates that the lipoids are 
ATOR out in a mono-molecular layer on the surface 
of the fibrils (and perhaps also of some transversal 
wa (Cf. our paper on the bi-molecular layer of 
lipoids on chromocytes, Journ. of Exp. Medicine, 1925.) 

Now when we make these same measurements in 
heart muscle of rabbits, we find much smaller distances 
between the.fibrils, which are about half of those 
indicated in rabbit skeletal muscle. It is also a 
remarkable fact that the surface occupied by the 
hpoids from 1 gm of heart muscle is about twice as 
large as that occupied by a similar extract of skeletal 
muscle, We found 1668q m.to17-8sq m in heart 
muscle, 

The Sok tus ipod #pemng tob a very 
im t phenomenon ın muscular contraction. e 
would suggest a hydrogenation of the Iecithin- 
kephalin molecules that form the principal fraction of 
the lipoid of muscle (only +7, is cholesterol) under 
the influence of hydrogenation and the formation of 
hydro-lecithin and hydro-kephalin. The effect wonld 
not only be a change in size from 2 to 1, but also a 
change im rigidity of the surface of the fibrils. A 
simple calculation shows that by a change of the total 
paea of an element having the dimensions o 8x 
o8 x 182, into one of the dimensions o 8 V2x 
o 8 V2 x (1 8/2)u, has the effect of decreasing the sur- 
face V2 times. We are therefore able to explain the 
shortening of a muscle fibril to half its loogik by 
R I:4/2 of the total surface from lecıthın 
into o-leci . For, as Leathes has shown, the 
spreading of the -molecule of lecithin is 114x 
ro“ sq. cm., whereas hydro-lecithin gives half 
value 56x 10 sq. cm. Lecithin is semi-liquid and 
hydro-lecithin a solid crystal powder. : 

Now it œ clear that lactic acid cannot produce this 
change from’ lecithin into h -lecithin. It can be 
shown, however, that lactic acid, formed in the 


‘angrobic phase of the muscular contraction, has 
another influence. It acts on the protein in much the 
same 


way as hydrogen acts on lecithin in the presence 
of a catalyst: : 

It is possible to determine the total surface on 
water occupied by a certain portion of a protein extract 
from muscle when spread out on a water surface. In 
a great number of iments we were able to show 
that a protein solution from the skeletal muscle of the 
rabbit always occupies the same surface on water, 
the nitrogen content of the extracts being equal. 
Talong 34,000 as the molecular weight of these pro- 
teins, we always find a surface of +1400 x 107! sq. cm. 
for each molecule, which enables us to calculate a 
thickness 1 of +30x 10*cm at zero-pressure (extra- 
polated). 

1 ‘This value 1s independent of the molecular waght. 
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From this number and from the protein content of | consequence, built our entire symbolic edifice upon 
the assumption that h en is a consistent monad. 


the muscle, it is posmble to calculate that the total 
surface of all the protein of 1 gm. of muscle would be 
+50 sq. m., ing that the tein is in the 
same condition ag the protein on the water surface 
(a highly improbable suppomtion). Now lactic acid 
—lıke other acids—has a striking mfluence on the 
size of the area occupied by this protein solution on a 
water surface. After adding so much lactic aad that 
the pH changes gradually from’6-4 to 4, we find that 
the area Serene p chimed constant from 6:4 to 54 
and changes suddenly between 5:4 and 4 8 into one 
having much smaller dimensions. At about pH4 it 
is not much larger than 450 x 107" sq. m. 

There is a close agreement between the small 
quantity of lactic acid required to bring about this 
sudden change of the ae ing of the protein mole- 
cules, and the lactic acid uced in a single ce 
traction as calculated by A. V. Hill ( eat mg Pe 
gm. muscle). Much depends on the buffer ue of 
is solution used for the ents. If we take a 

feebly buffered solution of yyy mol. KH 
Bottle a3 t16c.c. of a tenth molar solution of 
acid per lrtre is- capable of producing the klock 
(0-015 mg. per c.c.).. 


te Fo anta with hemoglobin (Proc. 
oe Amsterdam, Dec. 19, 1925) and. 
wi other een we are inclined to consider this 


change in size of the protein molecule on a water 
surface under the influence of differences of the 
pH of the olution as a general property of all 
Pe We only add hee that further increase of 

omen Maree ds to produce the reverse effect, so 
much so, that the largest surfaces occupied by protein 
molecules are two to four times er than those on 
neutral water. We get on 4 molar hydrochloric acid 


a film having a thickness of aog x 10 cm. 
These are considered by us e the 
thickness of one amino-acid £ de Nouy, foun 
Brol. Chomisiry, 64, 1925. 

There exists some evidence indicating that hemo- 


globin is orientated at some surface inmde a red blood 
cell in such a way that all the hemochromogen and 
iron is placed at the surface. By anal wesu 
that the e (or glutathione) each pro 
molecule in muscle 18 orienta at some external 
surface, and it is probable that this surface is again the 
surface of the fibrils, and that the glutathione-lecithin 
18 orientated in opposite places, ih order to give the 
reversible reactions of reduction and oxidation, during 
muscular contraction and relaxation. 

E. GORTER. 

F. GRENDEL. 


Leyden. 


Bigamous Hydrogen—a Protest. 


Naturs is‘always both helpful and and 
though these be degenerate days, in which the ie 
man stops duelling, as there is no organised scientific 
poe force, some of us must answer her call and at 
east constitute ourselves special constables in pro- 
tection of the liberties of our craft. Scientific son 
as I am, plus sixty years old, of Frankland, who was 
the first to enunciate the doctrine of valency, ne 
which our entire system of structural chemistry is 





I have been accpstomed always to d hyäroger 
as the most single-minded and moral gen 
If the story of chemi especially that of parafinie 


chemistry, mean an ing, it is that carbon and 
hydrogen are mutually sAtisfied when the carbon atom 
is married with four hydro atoms. The indiffer- 
ence to all external temptation of such unions 1s most 
remarkable: whether rightly or wrongly, we have, in 
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I notice that, in lecture, m honour ef Biot, 
which Prof. Lowry gave recently, in Paris, upon his - 
own work (NATURE, February 20, p. 271), he brought 
forward certain freak formule for ee ae in 


which hydrogen figures as bigamist. 1 tees 

protested such by him of 

aeter, last A in Brussels : yet the libel ıs repeated. 

I may aie Mee laa e but follows the loose example set by 
especially one E. N. Lewis, a 


Californian thermodynamiter, who has chosen tọ 
the fundamental canons of ch —~for 

no obvious reason other than that of ind in 
premature speculation upon electrons as the cause a 
valency.: ın effect, he has but subaitated pati of 
dots for the chemist’s single bond, thereby deluding 
himself, apparently, into oe belief, that a loye-pair 
of electrons may beta ed by the single hydrogen 
atom. The way in ith the speculation 18 set out 
is open to question chemically on almost every 
To quote one case: we are told, that havin ving pea 

hydro as electronegative, as the analogue ot 
fluorine (i), the author had predicted that metallic 
hydrides would prove to have the character df salts 
and give hydrogen at the anode. This prediction, 
we are told, “ has been entirely verified in the work 
of, Bardwell (1922), who succeeded in electrolysing a 
melt containing caltium hydride and A a 
hydrogen at the anode, ın afnount 


Faraday’s Law” No proof has at ven, that She 
hydrogen was not merely y the alkali- 
metal liberated, during electro ie AA the. oe 


mixture of tN chlorides with the hydride 
used in the That a writer who belo 

to the physical ach me ‘should be oblivious of su 
possibility 1 is astounding. 

The bigamy of hydrogen is disguised by the bissa 
word co-ordination—which to-day covers a multitude 
of wild speculations. Hydrogen, lke oxygen, forms 
co-ordination pp muds, says Prof. Lowry. “ The 
Teal existence of tas = co-ordination gan be 
proved [síc] both by graphie and by chemical 
evidence. The X-ray Airan ris has proved [stc] 
that. each atom of igh ie is surrounded: sym- 
metrically by four atoms of hydrogen and that each 
atom of oxygen is placed symmetneally between two 


atoms of gen.” 
I heard Wiliam Dragg give his paper on ice at 
the Physical Society and well remember how carefully 


he pointed out, that the experimental evidence was in 
no way complete., Do we in the least know the 
structure of ice? Does position, as determined by 
X-ray analysis, settle valency? Sodium in salt has 
six chlorines and chlorine srx sodiums surroundi 

it—are sodium and chlorine to be declared hexads 

oe ee ee 
salt. I would add—we do not believe this, those few 
of us who are chemists and take some noties of 


barato 
sirga Lowry’ 3 chemical evidence— 
a The simplest chemical evidence for the co- 
ordination of hydrogen. is to be found in potąsmum 


hydrofluoride, KHF 2K + HF, A complex anion is 
here formed by the union of two fluoride-ions and one 
hydrogen-ion. Since the fluoride-ions are. both 
negatively charged and each ion carries a cemplete 
octet of electrons, there can be no direct attraction 
between them. Since, however, both fluoride-ions 


have an attraction for the positively charged hydrogen- 
lon, LE may very well act as a link Beevers them as 


in the formula : F: H: Ë: ot FHF, where the two 
a Q2 
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flnorines are linked together by a hydrogen nucleus, 
in just the same way as the oxygen atoms in 1ce.” 





Tom, to end this passage is nothing but 
stark, unsup and unsupportable assumption apd 
assertion. 1t 18 “ off the rails,” such tion, 


however, i a o E e Sieh tor 
as som and imitated 
E Denn he that are but clay within and brass withont ” 
still secure adoration. As of old, they need to be burst 
ee with “ lumps of seethed pitch and fat and 

Prof. Lowry finds difficulty in “ the free rotation of 
the molecule [of tartaric acid] about the single bond 
between the two central carbon atoms ’—hence ne 
device of connecting-by means of hydrogen.! Isu 
that there is no cient evidence fiat such 
rotation is usual, if poesible. He also speculates as to 
the character of the dissymmetry of camphor. On 
this, may I suggest, that the camphor formula which 
ii are accustomed to use is geometrically imposmble. 

Hage fs my career by doubting Kekulé’s formula—at 
its , I take leave to question the long fashionable 
substitute and would even assert that the views now 
current upon the strycture of the compounds of the 
polymethylene and terpene class are often funda- 
scene nad np and in need of revision. 

wry’s early optical work is of suet perenne 

that it is most unfortunate that he, chemusts, 
should now indulge in these*obscurantisms. The 
bump of judgment seems to be lacking ın the modern 
school of chemistry—the judicial sense 1s nowhere to 
be found. Seemingly, any wild-cat speculation may’ 
he ind in upon paper.. Surely, it were time that 
we returned to serious work in the laboratory and that 
some effort were made to mculcate the pninciples of 
logic into the minds of university students. “ The 
entire system’ of academic is fast becoming 
suspect: the product is not what we need in practice : 
it has no power of reasonmg upon-observation. 


-HENRY E. ARMSTRONG. 


New TO ARET Results concerning the 
Doublet XB.. 


-InN a paper recently published (Z. f Phys. 33, bot, 
1925) the present authors came to the conclusion that 
the new lne p’ constitutes with the line £8, the “ rela- 
tivity doublet.” In a letter received by the authors, 
Prof. Sommerfeld points out that, in his opinion, the 


ee te ee ee 


line -of unknown origin origin, since AX to our 
data is equal to 4:3 X.U., whilst TARDD es 
Ad for Dia Babe to 0-56 X.U. The e given by 
Allison may be verified with the aid of the data for 
the wave-l Lp, and LS, which are emitted, 
when the transition of electrons takes place between 
the levels M, or M, and the level f,, while the 
transition of electrons from the same levels M, and 
M, to the level K gives nse to the lines Kg, and K Kp. 

ly we obtain for A/R from the data for 
tela es for M, the value 1-63, and from Allson’s 
data ~1-27. 

The agreement 18 quite satisfactory. However, we 
cannot act similarly in our cage, as the data for the 
L series for manganese and the neigh elements 
are not known. Nevertheless, Sommerfeld’s point of 
view may be subjected to another test. In accord- 
ance with Wentzel’s theory the presence of the spark 

1 
tarani gio Dr E EW Later es 
ate e we peed to know if an 
Pochaps, as 
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lines in the part of the spectrum close to the line 
KP, 1s due n the fact that the atoms of ee 

m co ownwards, possessing an uncomp 
group P sdi rT E up an additional electron and 
retan it on one, levels. * Gonsequently the 
levels in the corresponding atoms ought to be dis- 
pera; and therefore a displacement of the lines of 

o K series must be 

What is the actnal process by means of which the 
catching of an additional electron in the ae) ska 
group takes place? This may be realised in di t 
he i For example, the electron i the anti- 
cathode may under favourable conditions penetrate 
inside the atom and be kept there in the group M, 
or one of the electrons ej from the-level K may 
algo be im the group M. There are un- 
doubtedly other possible cases, when the electrons 
may be caught in the uncompleted group. Therefore 
the existence of atoms of-two different lands seems 
to be probable: the normal’atoms and the atoms 

with an additional electron in the uncom- 
pleted M group, by means of various processes. 

It is obvious that the atoms in which- the additional 
electron has been ejected from et eee 
the greatest “probability of the emission of the line 
Kf. If this process actu ep airtel ag we are 


justified in expecting to find in ara ed i Ee, 
the absorption lines of ‘the wave-l ual to Kp’, 
or close to it. The effect of the a eon oe be 
easily estimated. The relative intensities of the 
of the K series are 100, 50, 35, 17°5, and 15 (Siegbahn + 
Seljakow and Krasnikow). Hence, it may be stated 
that the probability of the transrhon of electrons from 
the M level to the K level will be ronghly 8 per cent. 
of the bability of the ejection of electrons frorn 
the K teva Therefore an electron must be ejected 
from the K level to one of the M levels not less than 
expelled outside 
the atom. . From Glocker’s formula ıt may be cal- 
culated that a line in the absorption band, after 
through a sheet of 1ron or manganese 0-02 mm. 
ick, will be weakened r000 times'more than any 
line out of the absorption band under the same 
conditions. Then one can expect that the lines Ks, 
and Ks’ from manganese and iron, after passing 
through sheets of manganese and iron o'o2 mm. 
thick, will suffer weakening to a markedly different 
degres, or at least that a-new absorption line will 
ap close to the lme Kp’. 
o experiment gives opposite results: 
the’ ratio of the intensities of the lines Ep 
ın the absorption spectrum remains’actually = aan 
as in the emission . There is also no trace 
of any absorption line in the region we are interested 
in. oreover, it was of some interest to know if the 
lne Kp’ would appear at the critical voltage or not. 
For that purpose the constant vol was supplied 
by a Siemens machine of 10,000 V. ua the voltage 
did not exceed the critical value for manganese by 
more than 200-300 volts. ents have shown 
that, ın the presencé of the o Kf, the line Kp’ 
was always present, and vice versa, in the absence of 
the first line the second was also absent. The ratio 
of the intensities remained unaltered and equal to that 
observed at high eran sad 
On the strength of experiments combined we 
are led to conclude that die Inve! level from which the 
transition of an electron gives rise to the line Kf’, 
may be considered as a normal, and hence the com- 
bination of the lines Kpr and Kp’ is a “ relativity 
doublet.” © Ray, Ray and Siegbahn (Phu. Mag. 1, 
1924, and Phys. Bor., 1925) have shown that the law 
A) = const. does not hold for the “ relativity doubl 


are 


-| ın the region of elements, where, according to Bohr, 


the reconstruction of the mner electronic groupe takes 
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place. In these regions AA shows a sharp maximum. 
A sunilar phenomenon, in an even more striking form, 
may be ted in the case of A\ of the doublet 
Kp, as exactly the same group, which is ın a state of 
reconstruction, gives rise to the lineg of the donblet. 
N. SELJAKOW. 
i i A. KRASNIKOW. 
PA E Institute of X-rays, 
owka 2, Leningrad, U.S.S.R., 
January 18. 





The Fluorescence of Mercury Vapour. 


In the course of the study on the band absorption 
and fluorescence of mercury vapour I have obtamed 
some results, which partly complete but partly con- 
tradict former experiments In the present experi- 
ments special care Has been taken to maintain the 
na vapour at precisely definite condihons. 

W (Proc. Ray. Soc., 99, 362, 1921) and Wood and 
van der Lingen (Asirophys. Journ , 54, 149, 1921) have 
found that the fluorescence of mercury vapour cannot 
be excited in quiescent vapour, but only ın vapour 
which is being distilled from the liquid metal at a 
temperature of 150° C. or more. These authors have 
arrived at this conclusion as the result of experıments 
made with several exhausted quartz vessels contas 
mercury. These vessels were heated and illuminated* 
by an alumininm E` The fluorescence occurred 
only in the case when the distillation or a stronger 
evaporation took place, namely, when a part of the 
vessel was cooled by an air blast or when the tempera- 
_ ture of the entire vessel was ri . Lf the temperature 

remained constant for a short time or fell, 
ae ty ona altogether. 

y first experiments upon this subject were made 
with a quartz Dewar-flask specially designed for 
absorption measurements. The k, carefully cleaned 
and dried by heating, contammed between its walls a 
certain amount of pure liquid mercury It was 
connected with a constantly working mercury-vapour 
pump. The vessel was heated in an electric oven and 
the fluorescence excited by a mercury arc lamp or 
by condensed sparks with electrodes of aluminium, 
cadmium and mnc. When the tem ture of the 
entire vessel was kept constant at about 155°C. or 
higher, green fluorescence limited to the beam of the 
exciting ght was definitely observable. With m- 
a Rag Ana the fluorescence became stronger. 
When the temperature fell, the ‘fluorescence got gradu- 
ally fainter and disappeared onl 
which is not in agreement with’ Wood’s ents 
teferred to above. Moreover, by a local cooling of the 
wall of the vessel by means of an ar blast or water, 
the intensity of fluorescence diminished with diminish- 
TE ald density, mstead of msmg as reported by 


© effect 


at about 155°C., 


These experiments were, however, not considered 
convincing, since inthe vessel connected with the 
ponpe a distillation, weak as it might be, could 
possibly take place. In order to avoid this difficulty, 
some experiments with sealed vessels were performed. 
Two quartz tubes provided with quartz plates at 
the ends were used successively tube con- 
taming a few drops of mercury was heated in an 
electric furnace closed by quartz windows; the tem- 
perature was measured at three different places by 
means of thermopiles fastened to the of the 
tube. The fluorescence radiation excited by an 
aluminium spark was observed visually and photo- 
graphically. The fluorescence spectrom was taken 
with a quartz as well as a glass spectrograph The 
results obtained in these experiments fully confirm 
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previous ones. The intensity of fluorescence remains 
unchanged if the entire tube is kept at constant 
température, 1.6. when distillation and sstronger 
ewaporation—as by rising temperature—are avoided. 
No increase of the fluorescent radiation results from 
local cooling of the vessel. , ; 

The total intensity of the visible fluorescence in 
saturated mercury vapour as well as that of different 
bands and lines in the visible and ultra-violet part of 
the spectrum seems to be, for a given exciting Hght, 
a function of the temperature only. 

In the spectrum of the fluorescence light of mercury 
vapour excited by an aluminium spark, bemdes the 
bands and lines observed by Wood and van der 
Lingen (loc. cu ), the line 4358 À U. was found This 
line is well seen on the continuous ground of the visible 
band. It appears at about200° C. as a very faint line, 
gets stronger with rising sey acetal and ' reaches 
the maximum at 230°C.-270°C, slowly declining at 
still her temperatures; at 345°C. it 13 scarcely 
seen. connexion with the line 4358 A.U ' (2p,-25) 
the behaviour of the lme 2537 AU (1S-2p,) in the 
mercury fluorescence excited by an 
aluminium spark may be worth mentioning. The 
latter appears at about 130°C, its intensity grows 
with the tem ture, reaches a maximum Value at 
about 230° C. and then rapidly decreases and vanishes 
at about 260° C. 

Power (Phys Rev., 26, 761, 1925) and Kapuściński 
(Narunn, 116, 863, 1925) have observed ın the 

uorescence spectrum of cadmium vapour excited by 
some sparks, different from those of cadmium, the 
line 24-25 analogous to the mercury lne 4358 A U. 
They have observed also two other lines 2f,-25 and 
2p,-2s.. No trace of the co nding mercury lines 
461 A.U. (2p,-2s) and 4047 A.U. (2f4-2s) could be 
ound in these iments 

A detailed account of these experiments will be 
published elsewhere. 3 

HENRYK NIBWODNICZANSEL. 
Physical Laboratory, : 
Stefan Ba University, 
Wilno, Poland, 
March ro. 





Alternating Intensities in Band Lines. 


Banps in the spectra of neutral and ionized nitrogen 
show unexplained alternating intensities, and the 
bands of helium are best interpreted if one assumes 
that only half the lines are observed, the alternate 
lines being not merely weak but mussing altogether 
(Mecke, Ze1ts. f Phys. 26, 227, 1925 31, 709, 1925) 
A simular effect seems to be present in oxygen, although 
the interpretation is læs certain. All these molecules 
are symmetrical, composed of two like atoms. I wish 
to suggest that the alterndtions may be connected 
with well-known difficulty of assigning the proper 
period in quantising the rotation of a symmetrical 
system (Ehrenfest and Tolman, Phys. Rev.. 24, 287, 
1924). l 

If a dumbbell rotates about the dicular 
bisector of its axis, ıt returns after a revolutidn 
to a state which cannot be told from the initial state ; 
the place of each end of the dumbbell is takdn by the 
other end. If we wished to quantse the rotation, 
we might think that the right maa for integrating 
pdq was this half rotation. , using' py, the 
angular momentum, and ¢, the azimuth, we should 


rr 
have |, pydpenk, pp=nĦhjr. That js, the angular 


momentum of successive allowed states would differ 
by kjr, twice the normal amount of A/zr, and we 
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might say that every other level was . Tt 
seems physically most likely that there wo be 
some cogtinuous kind of transition from this case to 
the case of a non-symmetrical rotator, where all ; 
states are present, and the only possible way would 
be to have the missing levels gradually a with 
dissymm. of the rotator, with 

iori probability, and finally assuming 
a priors probability in a sufficiently 
assymmetrical rotator. The extreme case of sym- 
metry might actually occur in the helium molecule, 
the intermediate state in the nitrogen. 

Such an aa demands that anomalous 
intensities should depend on the properties of the 
states, not of the transitions. On examination of the 
data one finds postal OET E AE Mara 
ending at a given rotati state are either all strong 
or all weak; there are never some and some 
weak lines from a single state. This holds both for 


the lines rahi Dae the various branches of a single 
band ori tng from a given state, and for lines of 
different ds which have the state ın common. On 


the basis of this ıt 18 plausible that the effect should 
come from anomalous a priori probabilities of the 
alternate levels r 

If the alterna intensities come from symmetrical 
rotations, some polyatomic molecules containing two 
or more like atoms might show.them. For example, 
H,O has the shape of an isosceles triangle, with the 
O at the apex. this rotated about the axis passng 
through the O and bisecting the base cularly, 
we should have a condition similar to what has been 
described, so that one rotational d of freedom 
should show the effect, not the ers. In NH, 
which forms a tetrahedron with the N at an apex 
ene he Mire, Kyaka ae an eaulaterel, bianele, e 
similar rotation would disclose a fold symmetry, 
which might lead to bands with every. third line strong.” 
Methane, CH, which is presumably a tetra- 
hedron of H atoms with the C in the middle, would 
have a mode of rotation in iA ee two-fold 

etry, and this may explain why in 

pi RRRA two londs of bands are eek ee 
lines about twice as far apart as in the other. 

It is a pleasure to acknow. my indebtedness to 
Dr. R. S. Mulliken and Prof. E. C. Kemble for very 
valuable advice'and suggestions. 

J. C. SLATER. 


Jefferson Physical Laboratory, 
Harvard University. 
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The Real Meaning of the New Conception of Time. 


Tue fascanating presidential address of Dr. Jeans 
- to the Royal Astronomical Society, published ın 
Narore for February 27, with its poetical allusions to 
children chasing a rainbow over the hills, and to what 
seems the successive extinction -of the shires as one 
gazes at the country from the windows of an 





express, 
must have helped many of us to make fast our hold - 


u the Pae of the general of relativity. 

et it is doubtful whether the full implications for the 
dectrine are generally realised—_of such a statement, 
for example, as ‘‘ The year 1927 has the same sort of 
existence as the county of Cornwall.” The legitimate 
inference surely amounts to nothing less momentous 
than this: that everything that has ever existed or 
happened, or that ever will exist or Sappig; m the uni- 
verse, is immanent m physical space-tıme or ‘ ether’ ; 
and that what to us participators in the drama being 
enacted on the time stage appears to be the 
special differentiation of the present—of now—from 

© past and the future, is merely an illusion due to 
our experiencing changes in a certain dimension of 
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the four-dimensional continuum, which imparts the 
impression of travelling along that dimension and 
hence the idea of flowing time 

Let us now imagine ourselves, not as pieces in the 
drama, as actors pn the K AE Ey stage from: which 
we can only obtain a limited view of the picture, but 
as lookimg on to the stage from an external pomt of 
vantage. By the very terms, apparently, of the doctrine 
of relativity, we should be witnessing the whole.evolu- 
tionary drama of the physical universe cossishing from 
i ing’ to ‘end,’ beholding our ancestors of a 
thousand years ago with the earth as it then was in 
the same picture with our actual selves in 1926 and . 
with our descendants of a thousand years hence with 
the earth as it will then be. Tho year 1926 would be 
differentiated in this synoptic view merely. in this: 
that we should recognise from our non-spatial, non- 
temporal, point of vantage that what m the physical 
space-time landscape we are calling the present ttme— | 
our et life—so far from constituting the fullness 
of life is but an ecli view of it. i 

I submit that, unless words have broken down under 
the strain to which expositions of relativity have sub- 
jected them and have lost their force and vitality, 
‘all this 18 a necessary deduction, ai, ing to the 
universe a realism of the dest land. oreover, 
if time ether is thus scroll, so to speak, upon 
which everything is recorded, eee: our own deeds 
‘and misdeeds, do we not find a purely matwral inter- 
pretation of certain widely held tenets in religion? The 
point 1s, that if the geometry and the mechanics of the 
world are one, then every physical event must fit into 
the scheme, including our own physical hves and. 
actions. The question of the natwrs of our higher 
mental or spiritual faculties, operating through matter, 
is not involved in these implications, but is obviously 
raised more insistently than ever. 

L C. W. Bonacina 


March 23. 





A Planarian Species-new to Britain. 


SPECIMENS of Planana albissima, Vojd., a Triclad 
Turbellarian not hitherto ‘known to occur in Britain, 
have been collected in the environs of A y 
Wales, M pramanen identification was confirmed 
by the londness of Mr. E. Percival, of the Univermty, 
Leeds. The apodo was found by Vejdovsky in spring- 
brooks in Bohemia, and Steinmann refers to it as ` 
‘rare’; thus the occurrence in the mid-Cardiganshire 
area is of especial interest. In this area it is very. 

eneral in distribution ; I have found it in nvers and 
ks of all types, and at altitudes ranging from 
practically sea-level to 1250 feet above. Many of the . 
imens are sexually mature, and asexual repro- 
uction by transverse ee appears to be common. 
; KATHLEEN E 
ent of Zoology, 
niversity College of Wales, 
Aberystwyth, 20. ` 


CARPENTER. 





Dr. CARPENTER has kindly allowed us to examine 
imens which were undoubtedly mature Planaria 
issima, Vejd. On compari theese with drawings 
of immature specimens near Leeds in May and 
October 1922 and March 1923, and Pately B ; 
we feel convinced that the ens from Yorkshire 
belong to this species. So we have failed to find 
examples in which the sexual organs are developed 
H WEHTEHEAD. 
E. PERCIVAL. 
The Univeralty, 
Leeds. 
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The Rugby Wireless Station. ' 
By Dr. W. H. Ecctxs, F.RS. . 


Ike Government wireless station at Rugby, now 
almost completed, is the only one of its class in 
the British Empire, and is the most powerful wireless 
station in the world. It was designed by the Wireless 
Telegraphy Commission and erected by the Wireless 
Section of the ineering Department of the Post 
Office. During design and erection many new problems 
arose, partly because thermionic valves had not been 
used on so large a scale before, and partly because 
extreme efficiency was imperative in order to meet the 
Government’s demand that the station should com- 
municaté -with -every part of the Empire. Many 
features of the station are novel and of wide interest. 

The station occupies a site one and a half miles long 
and nearly a mile wide, containing about goo acres, at 
340 feet above sea-level. It has twelve masts, each 
820 feet high, spread round the edges of the ‘site a 
quarter of a mile apart. In the middle of the site are 
the buildings. The machinery hall is 185 feet long x 47 
feet wide x 32 feet high, and contains electrical machinery 
of total power 800 kilowatts, fed from the public supply. 
A parallel hall measuring 103 feet x40 feet x 68 feet 
contains the thermionic triode valves on the ‘ground- 
level, the condensers on the next level, and the induct- 
ances on a still higher level. There are a number of 
smaller rooms for quxiliary machinery, together with 
offices, workshops, and testing rooms. 

As a rule the steel lattice masts at big wireless stations 
are earth-connected at their bases and, in consequence, 
the oscillatory current in and out of the antenna induces 
oscillatory current up and down the masts. This 
induced current diminishes the radiation. To amelior- 
ate’ this defect, insulated masts have been proposed. In 
fact, msulated masts have been erected in two or three 
cases, but after being tried have ultimately been con- 
nected to earth. The Commissioners thought these 
failures with insulated masts were due partly to ‘the 

e electrical capacity between the foot of the mast 
and the foundation, and partly to bad insulation. They 


Gacioe arranged. to erect masts on platforms 16 feet’ 


above the ground, and made a search for good insulators 
of small dielectric loss at uency. This work 
was started at Finsbury Pan College by aid of a 
grant from the Research Department, was continued 
with more powerful plant at the Admiralty Signal 
School, Portsmouth, and was concluded at the Post 
Office arc station at Northholt. As a result, the 
Commission selected Norwegian granite for the bulky 
portion of the insulating foot, and porcelain ‘ cheeses’ 

for the part requiring the greatest electrical strength. 
As a mast weighs 180 tons, and as the downward com- 
ponent of stress from the stays amounts to more than 
Ioo tons in a gale, thése insulators were put through 
crushing tests as well as high-frequency insulation tests 
before being accepted’ for. use. The insulation is 
designed for a quarter of a million volts ; the measured 
voltage during the test of the station has reached 
185,000 volts without causing trouble. ; 

The antenna is of novel construction. The tradi- 
tional ‘flat top aerial’ consists of a large number of 
parallel wires running across horizontal triatics which 
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are slung between pairs of symmetrically placed masts ; 
the antenna at Rugby consists merely of one conductor 
running round nearly the whole circumference of the 
site by passing from one mast top to the next. The 
underlying idea is that the electrical capacity to earth 
of a conductor round the edge of a horizontal elevated 
area is little less than that of the whole area—that is to 
say, the interior area adds little to the capacity. A 
study of the formation of the radiant field enables one 
to extend the idea to the emission of energy from an 
antenna. The results achieved by the Rugby station 
in recent months justify this departure from established 
practice. Actually, the conductor round the 
edge of the site is a composite one consisting of eight 
phosphor bronze wires arranged as the generators of a 
cylinder 12 feet in diameter, of which the axis is a steel 
rope. The wires are supported by the rope on spiders 
resembling bicycle eels 12 feet in diameter, which are 
threaded at equal mtervals upon the rope. This 
skeleton cylinder bas an electrical capacity about 
equal to that of a solid continuous cylinder 7 feet in 
diameter. It is supported from the masts by halyards 
each worked by an electric winch near the bottom of 
the mast. The winches each possess a slipping device 
set at ro tons, so that when in a gale or snowstorm the 
tension in a halyard reaches this figure, the halyard is 
automatically paid out until the tension is lessened. 
Rehoisting is done after the storm. Although there is 
about three miles of this composite conductor hanging 
in flat festoons each a quarter mile long at a height of 
800 feet between the consecutive masts, the slippi 
device has saved the aerial from breakdown! eel 
times during the heavy weather of the past winter. 
The method of supplying the antenna with oscillatory 
current is new and has been developed entirely within 
the Wireless Research Section of the Post Office. The 
source of the oscillations is.a tuning-fork of frequency 
2000 per second, sustained in vibration by @ small 
triode valve such as is used in broadcast receiving 
apparatus. The sustaining current is distorted by 
applying a constant negative potential to the grid, and 
is magnified by passing through two small triodes in 
cascade with about 150 volts on the anodes. The 
eight-fold harmonic, that is to say, the oscillation of 
frequency 16,000 per second, is selected by resonance 
in a circuit of that natural frequency. The oscillatory 
current, still: very feeble, is now passed through a three- 
step amplifier using T30 triodes with 1000 volts on the 
anodes ; and the strengthened oscillations then| pass to 
a 600-watt glass triode with 10,000 volts on the anode. 
The oscillations now go to the grids of three water- 
cooled metal-glass triodes, from the anodes of whieh 
30 kilowatts of high-frequency power can be' drawn. 
This power is applied to the grids of fifty-four similar 
water-cooled triodes, also working in parallel, which 
deliver about 540 kilowatts to the main high- frequency 
circuit. The anodes of these triodes are supplied with 
direct current at 10,000 volts by means of motor 
generators delivering 1000 to 1500 kilowatts. at a 
voltage variable from 10,000 to r8,odo at will. The 
thermionic current may exceed 100 amperes. 
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It will be seen that the magnification of the ori 
harmonic in'the tuning-fork circuit is enormous; in 
fact, if we assume that the harmonic is only a "few 
microwatts to start with, the magnification is of the 
order of magnitude 101 (one hundred thousand million 
times). Obviously the screening of each circuit from 
the more powerful one succeeding it in the chain is of 
the utmost importance and must be carried out 
thoroughly. 

At Rugby the fork has a frequency of 2000 per second 
and can be slightly adjusted by the inertia effects of 
small set screws in the pro When the temperature 
in the fork box alters by 1 ot. the frequency of the final 
oscillations changes from 16,000 to 16,o01-5, an amount 
` imperceptible in the ordinary receiving apparatus of 
wireless telegraphy. The advantages of constant fre- 
quency are many; but the principal one is that 
exceedingly selective receiving apperatus can be 
employed, and all the refinements of accurate note 
Hates can be utilised, in order to prevent interference 
by other wireless stations working on nearly the same 
wave-length. 

The design of the high-frequency circuits has pre- 
sented many problems. These circuits comprise an 
inductance coil and condensers forming a closed circuit, 
which is connected on one hand to the anodes of the 
bank of fifty-four triodes, and on the other hand excites 
the antenna by means of mutual inductance. 

The condensers must withstand a quarter million 
volts, must pass a thousand amperes at high frequency, 
and must not cause appreciable loss of energy. Con- 
densers thoroughly dry and clean oil would 
probably be , as oil has a power factor less than 
one-twentieth of one per cent.; but, m order to save 
space, mica condensers were adopted, and these have a 
power factor less than a quarter of one percent. They 
weigh more than ten tons. They are carried on a 
partial flooring about 20 feet above the ground floor 
on which the triodes stand. 

The high-frequency coils in the closed circuit and in 
the antenna are made of stranded cable containing 
6561 separately insulated copper wires of 36 gauge made 
up by twisting in threes. The coils are of various sizes ; 
the antenna coil, for example, consists of five 
flat spirals of eight turns each, the outer turn of each 
spiral being 15 feet 6 inches in diameter. The total 
weight of the coils is about 6 tons. They are carried 
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on great beams of fir 20 feet above the level of the 
condensers, and are flanked by flying galleries along 
which men can pass for inspecting and adjusting the 
coils. This isolated position is chosen for the coils 
because the induotive effects of the large high-frequency 
currents they carry might lead to great energy losses 
and even to destructive rises of temperature, if any 
metallic masses were near. The roof trusses, the 
beams, the supporting framework of the coils, are all 
of selected wood. The most suitable wood for this 
purpose, that is to say, the wood with the smallest 
dielectric loss at high frequencies, is American white . 
wood—a discovery made after long and close investiga- 
tion in the Post Office laboratories. 

The features above described are only a small 
selection of the numerous novel details with which the 
station abounds. But the available permits 
of no further descriptions. ere ig just room for a 
few remarks upon the performance of the station as 
judged by observers who happened to be listening in at 
great distances during the tests of the past few months. 
For example, Newfoundland rted “ thunder- 
ing in”; New York said “ signals readable through 
heavy atmospheric and jamming” and “ copyable at 
75 words per minute”; Cape Town reported “ note 


good and steady”; in the Red Sea “ Rugby effectively 
drowns all interference” ; Java reported “ key action 
excellent, Dutch East 


frequency very constant” ; 
Indies said Rugby splendidly received, far more 
distinct than any other European station.” The 
Commander-in-Chief of the China station stated “ all 
ships report note good, clear and steady.” Among 
other Australian stations, Sydney reported “ Rugby 
was only European station readable through atmo- 
ToS These results, it should be noted, have been 

tained with less than the full power available. For 
up to this date'only eight of the twelve masts have been 
utilised on these telegraphic tests, owmg to the other 
four masts oe temporarily set aside for the trans- 
Atlantic telephony trials. The eight mast aerial will 
take only ea 600 amperes without exceeding a 
voltage of 200,000, and at this rate only about two- 
thirds of the possible high-frequency power is being 
drawn from the triodes. But the complete equipment 
will doubtless be required to ensure communication 
at all hours of the twenty-four and under severe 
conditions. 


The i ae Value of Micro-organisms in Petroleum Exploration. 
` By Henry B. MILNER. 


iD eros the last decade of rapid development 
of technique of petroleum geology, problems 
of sub-surface stratigraphical correlation have forced 
themselves to the front, and have ed the closest 
. attention of geologists operating ve cipally in late 

Cretaceous and Tertiary oil-fields over the world. 
Formerly, and to some extent now, drillers’ recognition 
and classification of rock-chips collected either from 
bailer or sample box served as a crude guide to 
underground conditions, though the limited vocabulary 
‘and superficial petrological knowledge of the average 
driller led to some quaint determinations and technic- 
ally to still more fanciful structural interpretations. 
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‘Gumbo’ and ‘shell,’ for example, cover a multitude. 
of geological shortcomings, while clay, shale, silt, and 
sand vary in diagnosis largely according to their degree 
of wetness when they arrive at the surface ; anything 
productive of white powder to the bit is termed ‘ ener 
and so on. Such casual nomenclature cae 
casual sampling has been, part of the lo 
code of the oil-well driller, and sufficed un ee sees 
of a more exacting petroleum geology signified the 
impending and much-to-be-desired change. ' 
The closer study of productive rocks and sub- 
surface structures concerned with the preservation of 
petroleum pools has gradually led to the adoption of 
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refined methods of differentiating and correlating strata, 
and of actual zoning within given formations deep down 
in the earth’s crust ; to this end the geologist has been 
thrown back on his first principles for the requisite 
desiderata and the aid both of pakeontological and 
petrological data invoked. The frequent divorce 
between surface and sub-surface structures has to a 
large extent influenced this trend of field-technique, so 


that to-day no geologist worthy of the name would- 


dream of interpreting his key-structures on the basis 
of mere lithological comparison and description, and 
certainly not in terms of drillers’ evidence. 

There are four principal methods now employed for 
studying sub-surface deposits from samples; three are 
direct, namely, micro - paleontological, microscopical 
(the examination of rock-cuttings under the micro- 
scope), and petrographical (correlation by means of 
‘heavy’ mineral residues extracted from the’ sedi- 
ments); the indirect method is that based on com- 
parison of chemical analyses of subterranean (often 
connate) waters peculiar to certain porous formations. 
Of these methods, micro-palwontological investigations 
theoretically take precedence, though in practice this 
is not always substantiated if the necessary organisms 
are rare or wanting ; the other methods, while capable 
of considerable ision and accuracy in competent 
hands, can only bere regarded as local and confirmatory, 

h they are none the less valuable on that account. 
Wels them here, however, in favour of the much- 
debated problem of the value of micro-organisms as 
indexes not only of formations, but also of the more 
restricted developments such as oil-sands. 

For obvious reasons, the macro-organic content of 
oil-well sainples is seldom preserved, however prolific 
the rocks may actually be in molluscan or brachiopodan 
faunas, etc., though the recent introduction of the core- 
barrel, and particularly the use of the diamond drill, 
tend to heighten the possibility of whole shells reaching 
the surface. For the most part, however, samples from 
wells are obtained in a comminuted state, so that what- 
ever e remains may be originally enclosed m the 
rocks drilled through, these soon succumb to the drastic 
action of the cutting bit. 
minute organic bodies stand a chance of escaping 
disintegration, and consequently their presence in any 
sample is of paramount stratigraphical importance. 
The micro-organisms which have received most atten- 
tion in the course of exploratory work for petroleum 
are the Foraminifera, Bryozoa, Geeaneda. Radiolaria, 
Diatomacea, in that order of interest and importance ; 
sponge spicules and echinoderm spines have occasionally 
proved useful ‘ indicators.’ 

sod will be at once ap t that, quite apart from a 

special aptitude for paleontological investigadian, the 
study of these micro-organisms constitutes the work 
of the specialist ; accuracy in diagnosis, dependent on 
an intimate knowledge of the organisms as regards 
their morphology and variations, precision in 
species or groups of species to particular A T 
horizons, and vision in detecting the subtler steps in 
the evolutionary chains involved: all these, among 
others, are the qualifications for this type of research. 
Specialisation is to-day the essence of progressive 
palwontology ; the tendency to resort to “species 
splitting ’ is a concrete result of this intensive study, 
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-up their own methods” 


Therefore only the initially ` 
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of which there exists no finer example than con” 
temporary work on Ammonoidea, an example fast 
being emulated by those engaged with micro-o 

egpecially the Foraminifera. If, in view of much 
recent criticism, such technical ‘procedure stands in 
need of independent defence, the work of certain expert 
palzontologists engeees on micro - paleontological 





research for a p ercial end, coupled with the 
measure of success y realised, surely prera 
some vindication. 

The o investigation of foraminiferal as- 


semblages as a basis of zonal stratigraphy, particu- 
larly as applied to sub-surface exploration for oil, has 
derived considerable impetus, if it has not actually 
evolved, from the intensive work of American palæ- 
ontologists, more especially those in the employ of oil 
companies opera in the Gulf Coast region of North 
America. Considering the comparatively short time 
taken in developing necessary technique and accumulat- 
ing the data to work on, the results already achieved 

as surprising as they are significant. It is not as 
though the Foraminifera claimed at the outset of this 
intensive work a long-established reference library : on 
the contrary, the literature was scanty compared with 
that of many other fossil faunas, though the study had 
at least the example of Chapman and the inspiration 
of Cushman to guide it. In this connexion Dr. Dumble 
has written of these paleontologists that they “ had 
very little knowledge to start with and had to build 
. while another expert, 
Miss H. T. Kniker, now " states, “Examination of 
thousands of well samples has shown which species 
have limited vertical ranges.and therefore which forams 
can be relied on to make correct stratigraphic correla- 
tions. We have learned to do this even on single 
species, and all of our correlations are made in the main 
on undescribed forms.” 

On the other hand, Dr. T. W. Vaughan says that it 

“ appears very doubtful if there is a zonal distinction ” 
of value among the Foraminifera for the discrimina- 
tion of geological horizons. Further, he'says, “ In 
event, 25 per cent. is about the maximum percen 
of the smaller Foraminifera to which any stratigraphic 
significance may be attached, and it is more’ probable 
that the significant percentage is between 3 and 12 ... 
88 to 97 per cent. of the fauna . . . does not possess 
ronal value... . From available ‘evidence, similar 
faunas of small Foraminifera are indicative rather of 
similarity in ecologic conditions than of identity in 
age.” This has, on the whole, been the attitude of 
European oil geologists and certain paleontologists, 
who have not hesitated to criticise Cushman for his 
“tendency to split ies to a much er d 
than has been done by others,” to which ‘ splitting ’ 
he attributes a large part of his success in stratigraphic 
correlations on the basis of Foraminifera. 

Such scepticism as exists regarding the correlative 
value of Foraminifera finds root in the generál impres- 
sion of the wide space and time distribution of these 
organisms, and is legitimately maintained sb lo 
we view them frem the point of view of world-distribu- 
tion and their general literature. Until recently, in 
the absence of local terms of reference such’ as those 
emanating from the Texas laboratories, a Cretaceous 
or Tertiary species of Foraminifer, if still living to-day 
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in the sea, has naturally been regarded as worthless 
from the zonal or even correlative aspect, and thus 
has Schwchert sought to explain the critical attitude 
of Vaughan and others. The whole point of the 
detailed work, however, is its intensiveness, as is the 
case with hic research under similar condi- 
tions, and the fact that local assemblages, rather than 
precise species, constitute the basis ‘of study; zoning 
1s effected by recognition of slight variations in morpho- 
logy, ornament, etc., by creating new species or new 
‘varieties much as in the case of the ammonites 
previously cited. The question of percentage of living 
Foraminifera in any faunule, a point on which Vaughan 
has laid some stress, is entirely subordinated by the 
specialists to the question of the actual species present 
and their manner of combination in any particular 
~ faunule. According to Cushman, “the time value of 
forams ... is entirely dependent on this splitting 
(of species), for putting together species which are of 
short range into one long one would entirely defeat 
the purpose of close correlation.” 

Mesozoic and Cainozoic Bryozoa have long been 
oar as important indexes of horizon, though in 
the Gulf Coast oil-field region they are of far less frequent 
occurrence than the Foraminifera. Schuchert has no 
doubt whatever regarding their true value for sub- 
surface correlation, and advocates strongly their use. 
on the basis of Canu and Bassler’s classical work. 
According to Bassler, of the two orders of Bryozoa, 
namely, Cyclostomata and Cheilostomata, the former 
has potentially little value in sub-surface work, from 
the fact that precise diagnosis rests on the preserva- 
tion of the ovicell, almost an impossibility with oil- 
well samples. The Cheilostomata, however, can be 
determined from minute fragments and all character- 
istics can be ascertained, even though only a few 
individuals or zocecia are p They tend to 
indicate limited time-zones over wide areas, and various 
structures shown on the zocecium are significant of 
depth of water, temperature, nattire of ocean bottom 
and of marine habitat. Add to this that 
the calcareous structures are generally highly ornate 


and variable in that ornament, and the possibility of 
"treating them on the same intensive lines as the Fora- 
minifera ig apparent. Canu and Bassler describe 
742 forms of North American Early Tertiary Bryo- 
zoa in their work, many of which are beautifully 
illustrated. E ; s 

Ostracods, as we now realise from the Wealden 
formations of Great Britain, are potentially valuable as 
time-indicators, though here again much intensive work 
has yet to'be done before they are fully appreciated. 
Analysis of well-cuttings from the Gulf Coast region 
reveals their presence and significance, and Schuchert 
has directed attention to the highly ornate forms of the 
valves of these minute crustacea, but the Texan species 
have yet to be worked out. Ulrich and Bassler have 
demonstrated their potentiality as guide-fossils to 
limited portions of certain American paleozoic forma- 
tions,’ which research at least forms an adequate basis 
of future investigation. 

In so far as Radiolaria, Diatomacea, sponge spicules 
and echinid spines are concerned in sub-surface work, 
at the present time we must regard them in much the 
same light as petrographers ar pte sporadically occur- 
Ting mineral species in oil-well samples: of local and 
pony direct differential or confirmatory value. As 

uchert says, “ each worker must learn what local 
dependence can be placed upon these isolated occur- 
rences.” 

Thus it is clear that while a degree of scepticism 
regarding the use of micro-organisms in stratigraphical 
correlation may still be maintained on certain technical 
grounds, the results so far achieved by the American 
school are worthy of general attention. It is yet one 
further example of how much the pure science may 
owe to one phase of its economic application. Readers 
are referred to the volumes of the American Association 
of Petroleum Geologists for 1924 and 1925 for several 
important in connexion with the above, and 
particularly to Schuchert’s excellent summary of the 
subject in volume 8, 1924, pp. 539-553; these volumes 
are available for reference in the Sciencé Library at 
South Kensington. 





` Sterility and Rejuvenation. 


JT has been known for a long time that the sexual 

activity and characteristics of the individual 
depend on the presence of the sexual glands in an 
actively functioning condition. Their removal or 
atrophy as in old age leads to loss of sexual vigour 
together with changes in the secondary sex characters 


which may result in the development of a neutral _ 


individual, or even in the assumption of certain of the 
characteristics of the opposite sex, according to the 
speciés studied. 

Various methods have been used for supplement- 
ing a deficiency in the individual’s own ‘secretions, 
such as grafting glands from another member of 
the same or an allied species, the injection of ex- 
tracts of the glands, and in males, the ligature of the 
duct which conveys the sperm from the testes to the 
urethra: the latter operation (vasoligation) has been 

ormed on the assumptions that the secretions on 
which the secondary sex characters depend arise from 
the interstitial cells of the sex glands, and that ligature 


NO. 2946, VOL. 117] 


of the duct, by causing atrophy of the sperm-producing 
cells, will allow the interstitial cells to hypertrophy, 
owing to the increased space and nutriment provided. 
The return of the secondary sexual characteristics does 
not imply a return of fertility, since, for the latter, the 
sex glands themselves must be actively functioning in 
situ: that is, atrophied or diseased glands must 
be reactivated. Grafting alone, therefore, will not 
restore fertility, except, ps, in the case of the 
female, unless the animal’s own sex glands are also 
reactivated or rejuvenated by means of the secretions 
from the graft. 

- Sterility in the female can b€ caused not only by 
atrophy (or removal) of the ovaries, but also by 
persistence of the corpora lutea. During p cy 
these bodies persist and prevent ovulation, and occa- 
sionally this occurs apart from pregnancy as a patho- 
logical phenomenon and produces sterility, fertility 
being restored by their removal. It is of interest, in 
connexion with recent work on the isolation of an 
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ovarian hormone, that W. P. Kennedy (Quart. Journ. | been discontinued: in other words, the ovaries are 
Physiol., 1925, vol. 15, p. 103) has found that cold | reactivated. The next step should be the applica- 
saline extracts of fresh frozen or dried corpora lutea, | tion of a purified ovarian extract in humeh thera- 
intravenously injected, prevent ovulation in rabbits: | ptutics. 
the effect persists for several month after a number Most of the work on rejuvenation has beeri performed 
of injections. Continued injections cause degenerative | on mammals. ` Crew has turned his attention to birds. 
* changes, not only in the ovaries, where the number of | He has found (F. A. E..Crew, Proc. Roy. Soc. Edin., 192 
Graafian follicles is reduced, these changes being | vol. 45, p. 249) that unilateral vasoligation in senile 
probably specific, in part at any rate, but also in the | cocks is not accompanied by any rejuvenating effect. 
liver and adrenal glands, where the effect may be due | The only change observed microscopically in the testes 
to the injection of toxic foreign proteins, or alternatively | was continuation of the degenerative processes seen to 
to changes in the carbohydrate metabolism produced | be occurring at the time of the operation in a preparation 
by the degeneration of the ovaries. Since extracts of | of a portion of the testis on the side of the ksi 
ovarian tissue are being used for the production of the | removed “for histological study. No 
opposite effect, namely, the return of fertility and the | observed in their plumage. On the other hand, this 
secondary sexual characteristics, it is obvious that care | author has been successful in obtaining rejuvenation 
should be taken to use only glands in which there are | in birds of both sexes by the administration of dried 
no corpora lutea, or from which these bodies have been | thyroid (ibid. p. 252). The doses given corresponded 
removed, for the preparation of such extracts. to o-2-0°8 mgm. iodine daily. The first effect noted was 
The main interest of some recent work by Steinach moulting by all birds, and this was followed by an 
and his collaborators on the ovarian hormone appears | increased egg  produion by the females, the eggs being 
to lie in the true reactivation or rejuvendtion of the | fertilised by the males; none of the former, however, 
ovaries of senile animals (E. Steinach, H. Hemlein, | became broody. The plumage of cock- feathered cocks 
and B. P. Wiesner, Akad. d. Wissensch., Wien, 1925, | became henny, but that of the hens and of hen- 
No. 19, p. 189). These investigators have injected | feathered cocks remainéd almost unchanged. The 
extracts of ovary and placenta into animals castrated | author considers that these results can be explained on 
.both before and after pu , and into senile specimens, | the assumption that the sexual glands exert their 
using the vaginal smear method to follow the return or | influence on the plumage, not directly, but by means of 
not of the cestrual cycle.’ Extracts from either source | an action upon the thyroid. Thus there are two classes 
favour the development of the secondary sexual char- | of fowls: those whose thyroid responds to a certain low 
acteristics, but only those from the ovary arouse the | degree of stimulation from the testes with the production 
sexual cycle. In all cases the normal condition of the | of cock-feathering, and to a higher degree of stimulation 
animal is restored. The effects observed are produced | from the ovaries with the production of hen-feathering ; 
by only a few injections in young animals, and occur | and those whose thyroid responds to the greater degree 
within a few days in both rats and guinea-pigs. The | to testicular stimulation, the cocks thus being hen- 
fertility of stock female rats ceases when they are about | feathered. The difference between the thyroids of the 
eighteen months old, and the sexual cycle vanishes a | two classes is a genetic one. The administration of 
few months later. Injections now restore their vigour | thyroid can only produce a marked effect on those 
and produce a reappearance of the cestrual cycle, the | birds the thyroid gland of which is not normally fully 
latter continuing regularly after the injections have | stimulated, that is, cocks with cock-feathering. 














test merits, from the international point of view, 
is that he gave an impulse to the reprinting of the 
scientific papers of the Bohemian genius Ian Purkyně 
(Purkinje), who founded the first physiological research 
laboratory in Germany, so that his researches, scattered 
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A Witz, formerly professor of physits m the Catholic 
University of Lille, corresponding mempber of the Paris 
ee of Sciences, who was known for his work on 

ed pasties and on internal combustion engines, 
> Tamaa? 25, aged seventy-seven years. 


Obituary. 
Pror. K. Luordx. - in less accessible journals, could become aécesaila thithe 
a7 there died in Prague, at the relativel scientific world. . They are published by the Bohemian 
Ot. fy forty-nine years, Dr. Kamil Lhoták. Society of Medicine, together with two volumes of the 
- professor of pharmacology and pharmacognosy and | Very interesting correspondence of a many-sided 
director of the institute for the said sciences in the | Scientist. Prof. Lhoták was not only of a real, deep 
Charles’ (Bohemian), University. Prof. Lhoták pub- scientific nature, but also a great connoisseur of ‘paint- 
lished many scientific investigations in physiology, ing, music, and the world’s literature. He was a 
in which he had a sound training, in pharmacology member of the Bohemian Royal Society of, Science, 
and pharmacognosy, but the most prominent are his the Bohemian Academy of Science and Art, the 
researches on the active substances of digitalis (digitalin, Ministerial Institute for the Examination of Medicinal 
digitoxin). Lhoták also published the first Bohemian Matters, and of the State Hygienic Council, etc. 
treatise on pharmacognosy (1908) ; but especially note- BOHUSLAV BRAUNER., 
worthy is his voluminous “ P armacolo (1924), : 
including also the theory and art of ee i 
As a teacher Prof. Lhoták turned his attention to | WE regret to announce the following deaths : 
the practical work of students in his laboratory, Wiuham J. Green, a pioneer in horticultural in 
based on his experience in England. But one of his ogy, no and for many years horticulturalist at 
| hio Experiment Statice: aged seventy-six 
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Tue Prime Minister is one of the all too rare adminis- 
trators who fully appreciate the :mportance of the 
part played by science in modern life, and his sym- 
pathies in this connexion found expression in the 
address with which he opened the Optical Convention 
at South Kensington on April 12, In pointing ont 
the vital rôle of optical science in the everyday lrfe of 
peace no less than of war, he gave as a homely but 
arresting illustration the fact that even a glass of 
beer depends for its satisfactory manufacture on the 
use -of at least three optical instrumerits—the micro- 
scope, the polarimeter, and the refractometer. He 
added that in the last century British optical work 
was predominant in the world’s industry, but during 
its closing years the industry was nearly overwhelmed 
by foreign competition, especially on the part of 
Germany. In that country optical manufacturers 
at that time enjoyed three great advantages: (1) 
a stronger tendency amongst German than among 
British industtialists to invoke the aid of scientific 
research ; (2) the demand for optical goods created 
by the existence of a large standing army; and (3) a 
protective tariff. At the end of the War, which 
demonstrated the danger of allowing this key industry 
to atrophy, the Government of the day decided that 
its fate must no longer be left to chance, and intro- 
duced the two remedies of ‘ safe-guarding’ and a 
money grant allotted through the Department of 
_ Scientific and Industrial Research. Since the War, 

several new difficulties have had to be faced by the 
optical industry—a general depression of trade, large 
surplus stocks of optical material, and the abnormal 
rates of exchange which made foreign competition 


- acute. In the Prime Minister’s view, the Exhibition. 


indicated that ın spite of these difficulties the quality 
of Pa peb ope mean coe: EREU caine 
` to the highest level of achievement. - 

AMONG the varied topics touched upon by the Astro- 
nomer Royal in his presidential address to the Optical 
Convention, delivered on Apni 12, not the least 
interesting was the part which British optical de- 
signers and manufacturers have played in providing 
the instruments with which outstanding discoveries 
have been made in the lustory of astronomy. Thus 
the fact that cross- wires could be inserted in the 
Kepler telescope was first noted by Gascoigne, the 
possibility of making achromatic combinations of 
crown and flint glass was discovered by Chester Moore, 
and rediscovered and published by Dollond, and for a 
time the manufacture of these was an Enghsh mono- 
poly; but m the earlier pert’ of the nineteenth 
century the industry was crushed by an exorbitant 
tax on Hint glass. In due course this was removed, 
however, and m the second half of the century British 
opticiang played their part in the provision of object- 


ives of increasing size. A 40-inch refracting telescope’ 


is now bemg constructed in England for Russia. As 
regards reflecting telescopes, the art of grinding and 
polshing mirrors was due to Newton, and the para- 
bolec mirror to Hadley. The great development of 


the reflecting telescope in the second half of the 
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eighteenth century was the work of Sir William 
‘Herschel The silvered mirror was a German inven- 
tion, but was first constructed on a large scale by Dr. 
Common and Sir Howard Grubb. Good work by 
Bnitish firms was also described in connexion with 
astronomical photography: for example, an English 
amateur, Franklin Adams, with a lens niade by H. D. 
Taylor,- has photographed the whole sky in 206 
exposures. As regards instruments for stellar spectro- 
graphy, it is of interest to learn that the échelon 
spectroscope 18 made only by a British firm. 


Tue breakdown in the negotiations between Mr. 
John D, Rockefeller and the Egyptian Government 
over the terms of the proposed gift by the former of a 
sum of ten million dollars for the construction and 
maintenance of a new archwological museum, and 
institute at Cairo does not come altogether as a sur- 
prise. -For some time past the Egyptian public and 
its representatives have tended to become increasingly 
assertive of their prerogatives in relation to foreigners 
engaged in archeological research within their juns- 
diction. The official action: which mterrupted the 
excavation of the tomb of Tut-ank-Amen, merely 
gave effect to a widespread and growing feeling among 
the Egyptians which was brought to a head by methods 
of securing publicity, which many archzologists and 
others felt to be il-judged. Undoubtedly among the 
extremists some would have wished to see Egyptian 
archzology for the Egyptians as the ruling prinaple. 

In the present case it has been stated that difficulty 
has arisen over, the composition of the committee in 
whom control of the museum and institute is to be 
vested for a period of thirty years. Whule Mr. Rocke- 
feller has explained that this provision 1s to allow time 
for a generation of trained Egyptians to grow up who 


- would be fully qualified to take over the custody of 


the national treasures, the Egyptian Government 
objects to management by a committee on which two 
Englishmen, two Frenchmen, and two Americans 
would sit with two Egyptians only, even thongh one 
of these should be the chairman of the committee. 


‘Apart from the desre of every archzwologist that the 


advantage to scientific research which must follow 
from Mr Rockefeller’s munificent grft should not be 
endangered, the 1mportance of Egypt in the history 
of civilisation gives it a position which ıs unique and 
of universal moment. Its records and cultures justly 
demand the highest skill in investigaton, in inter- 
pretation, and ın preservation To take measures to 
secure such gkill is a duty incumbent on those in 
authority, which transcends the bounds of nationality. 

THe airship Norge arrived at Pulham on April ir - 
from Rome, en route for Oslo, where a mooring mast 
is available, and Spitsbergen, where a mast and 
partal shelter are being prepared. From Spitsbergen 
an attempt will be made to transnavigate the north 


-polar regions. The Norge was built to the designs of 


Col. Nobile, in the Italian State Airship Factory at 
Rome. It ıs a semi-rigid airship of displacement 
20 tonnes, length 106 m., height 26 m., width 9 5 m., 
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power 3 x 190 kw., maximum speed 100 km. per hour. 
The direct distance from Rome to Pulham is about 
1250 km., but the actual course through the Valley 
of the Garonne, between the Pyrenees and the 
extensive highlands of Southern france was about 
2250. Thanks to favourable meteorological informa- 
tion, the airship did not re-fuel at Rochefort on the 
west coast of France, but continued the flight to 
Pulham, covering the 2250km. without stop in 


30 hours, giving an average speed of 75 km. per hour, - 


a very satisfactory performance. The co-latitudes of 
. the most northerly points of Spitsbergen and Alaska 
are about ro° and 20°, and the polar distances are 
therefore about rooo km. and 2000 km. respectively. 
The transnavigaton of 3000 km. of polar wastes with- 
out the possibility of mtermediate landing and 
without meteorological information seems a bold 
undertaking ; but it 1s not in the nature of pioneers 
to count risks in relatian to the results obtainable, 
and it may be hoped that a combination of favourable 
circumstances will bring the maximum possible 
success to these adventurers in the most modern 
style. 

On Aprl 8 Mr. S. Mavor read a valuable paper to 
the Institution of Electrical Engineers on the applica- 
tions of machinery at the coal face He pointed out 
that, in mining, labour accounts for 75 per cent. of 
the total costs of production. Many palliatives of 
the existing stuation have been suggested, but, 
apart from increasing the number of working hours, 
the only way to effect a substantial increase of the 
output per man and a consequent reduction of costs 
is the systematic application of labour-saving 
machinery. In England the proportion of machine- 
cut coal to the total output is 14 per cent., but m 
Scotland the proportion is 47 percent. The difference 
is due partly to economic pressure compelling a reduc- 
tion in the costs of production, but mamly to the fact 
that electricity can be applied safely at the coal face 
” in most of the Scottish mines. In Scotland more than 
93 per cent. of the coal cutters ın use are electric, the 
remainder beang compressed air machines 

A very important factor in the rapid extension of 
machine mining in the United States is that the com- 
parative freedom from gas m the mines renders 
electricity permissible Ip Scotland, however, the 
rate of increase during recent years in the proportion 
of machine-mmed coal has been even greater than in 
the United States. Mr Mavor advocates intensive 
Taming on the unit system. The methods must bè 
standardised and a daily cycle of operations estab- 
hahed, so that the work becomes comparable to 
repetitive processes in workshops The pmnciples 
which have so greatly increased the productivity of 
labour in other industries should be applied to mining 
organisation and operations. The output per under- 
ground worker is too low, therefore too many men are 
in the industry, and hence wages are low and costs are 
high, By mechanical and electrical aids to production 
the output per man can be increased, wages and the 
status of the miner can be raised, and the cost and 
price of coal can be reduced. - 
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THE intimation that Mr. Alan-A. Campbell Swinton 
is retiring from the electrical and general consulting 
engineering practice that he has carmed of for the 
fast thirty-seven years at 66 Victoria Street, West- 
minster, will not come as a surprise to those who are 
acquainted with his activities m other directions. 
Last year hus failing health caused grave anxiety to his 
friends, and they will be glad to know that it 1s now 
restored sufficiently to enable him to continue his 
special consulting work and his electrical and engin- 
eering directorships. His address, as formerly, will 
be 40 Chester Square, S.W.1. There are few men who 
have maintamed touch for so long and so intimately 
with so many learned societies, technical institutions, 
social clubs, and commercial administratons. It is 
of ińterest to recall that Mr. Swinton was one of the 
earhest workers with X-rays; and we believe that 
the X-ray photograph of a human hand, published in 
NATURE of January 23, 1895, with an article by Mr. 
“Swinton and a translation of Prof. Rontgen’s paper 
“On a New Kind of Rays,” was the first radiograph 
reproduced in Great Britain. The lecture which Mr. 
Swinton gave at the Royal Society of Arts a few 
months ago upon persons of distinction in the world 
of science and engimeering, will always be remembered 
as a valuable and amusing contribution to the history 
of*the scientific men of lis time His own part in 
the advance of electrical science and electrical 
industry, as a liaison officer between scientific, engin- 
eering, and commercial enterprises, has been of con- 
mderable value, and good wishes from all these, 
centres of progress will go with him in the compara- 
tively restricted activities which he now contemplates. 


Tas problem of stage lighting, discussed at the 
meeting of the Hluminating Engineering Society on 
March 29, is one ın which artistic perceptions and 
knowledge of scientific principles need to be care- 
fully blended. Mr. H. Lester Groom, in an intro- 
ductory paper, reviewed recent progress in the 
design of stage-lighting apparatus, referring par- 
ticularly to the ‘ cyclorama’ as one of the most im- 
portant developments during recent years. By its 
aid the stage is provided with an artificial horizon, 
and clouds, storms and atmospheric phenomena can 
be imitated with a fidelity unrealisable in the past. 
It was mentioned that, on the Continent; cinema 
theatres are now begining to introduce such appar- 
atus as an auxiliary to the showing of films, and rt 
formg a valuable aid, provided the dimensions of the 
stage enable a proper perspective to be obtained, 
The consumption of energy for the complete apparatus 
ranges from about z0 to roo kw. according to the 
size of the theatre. Other interesting applications 
of scientific principles include the use of changing 
coloured light to bring about apparent transforma- 
tions in scenery, the applications of ultra-violet light 
impinging on dresses of dancers impregnåted with 
fluorescent solutions,“and the possibility of projecting 
luminous stage scenery instead of using’ painted 
qanvas. Recently devised apparatus enables the 
colours to be blended and graduated at will, and any 
design gradually built up to suit the scenic artist ; in 
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addition, the method has the advantage that the con- 
trasts are more vivid—ain the same manner as occurs 
when a lantern slide is substituted for a photographic 
pnnt. The discussion raised a number of interesting 
points, such as the desirability of promoting highly 
diffused illumination and ‘soft’ shadows, and the 
difference in the sharpness of definition of objects 
illuminated respectively by red and blue light. 


In view of criticiams levelled against the proposed 
expenditure of the Boxer indemurty on Chinese educa- 
tion, Mr. Harold Balme’s account of educational 
progress in China under the Republic, in the Ninsisonth 
Contury and After for April, 1s opportune. Under the 
old regime the enthusiasm for learning which. was 
characteristic of the Chinese, or at least such of them 
as had the leisure for ıts pursuit, was accompanied 
by a Bupreme contempt for the knowledge of the 
foreigner. Owing to several factors, and particularly 
to the mfluence of missionary schools and colleges 
and of such Chinese as have been trained abroad, 
this spint has now disappeared The old private 
school.with its purely literary training was abolished 
in r902. Its place has been taken by 200,000 Govern- 
ment and private schools of all grades, offering modern 
courses to some seven million scholars of both sexes, 


- and staffed with teachers mostly tramed along modern 


. Advancement of Education. 


lines. Smce 1912, when the new Republican Govern- 
ment reformed the educational system, education has 
kone forward by leaps and bounds. The difficulty of 
securing tramed teachers has been one of the gravest 
of a number of causes of difficulty; but this is now 


being met by the output from the training colleges, of - 


which Mr. Balme speaks highly from personal- know- 
ledge. Associations for the reform of education have 


‘ beet formed throughout the country, of which the 


most important is the National Association for the 
It 1s significant that 
these akeociations have welcomed and invited expert 
advice from outside China—a fact which augurs well 
for any system of co-operation’ between West and 
East on a permanent basis wah it may be possible 
to set up in the future 


Waar is described as the greatest live game collect- 
ing expedition ever attempted is being sent out by the 
Smithsonian Institution, in co-operation with Mr. 
Walter P. Chrysler, the motor car manufacturer, to 
British East Africa, for the prmary purpose of 
obtaining living examples of African big game ‘and 
other animals for exhibition in the National Zoological 
Park at Washington The expedition will be under 


the leadership of Dr. Wiliam M. Mann, the Superin-. 


tendent of the National Zoological Park; and other 
metnbers of the party include Mr Arthur Loveridge, 
of the Museum of Comparative Zoology at Harvard, 
who, as a former game warden in Tanganyika Territory 
for eight years, possesses a peculiarly intimate know- 
ledge of the country; Mr. S. Haweis, and Mr. Frank 
Lowe, one of the keépers at the Washington Zoo, as 


_ well as artists, photographers, and a kinematograph 


operator. Amogg the animals to’ be sought for are 
giraffe, black rhinoceros, sable antelope, topi, harte- 
beest, zebra, guereza monkey, Syke’s monkey, lon, 
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eland, and other antelopes and gazelles. Birds and 
reptiles will also be collected. Opportunity will be 
taken to make as extensive collections as possible, for 
scientific purposes, of the general fauna of the country, 
and valuable results from this point of view may be 
expected. The expedition will land at Dar-es-Salaam 
and proceed inland to Tanganyika Térritory, and it is 
expected that at least five or six months will be spent 


in the field Memories of the results obtained by the | 


Roosevelt Expedition to Africa in 1909, sent out also 
under the auspices of the Smithsonian Institution, 


raise expectations of equally successful results from . 


the Smithsonian-Chrysler Expedition. i 

In February last it was decided that an address 
should be presented to Sir Howard Grubb in recogni- 
tion of his skill and long-continued labours in the 
production of large objectives for astronomical ‘in- 
struments. Many of these are now famous: they 
include the 28-in at the ‘Royal Observatory, 
Greenwich, the 27-in. at Vienna, the 26-5-in. at the 
Union Observatory, Johannesburg, the 261n. at 
Greenwich, the 24-in at Cape of Good Hope and also 
at Oxford, and eight (of the eighteen required) 13-1. 
objectives for the Astrographic Catalogue and Chart, 
besides the refiectors—the 4o-ih. at Simeis, the 24-in. 
at Edinburgh, and the 24-in. at Daramona. 


Sir Howard Grubb on the approach of his eighty- 
second birthday, in which’ the signatories recalled 
“with admiration his devoted application of his 
resourcefulness and ingenuity to the development of 
the instrumental equipment of astronomers through 
more than sixty years.” Especial reference was made 
to the service which Sir Howard Grubb’s firm has 
‘rendered to science “in the provision of suitable 
object glasses, and of the refined clockwork needed 
for the accurate movement of the telescopes,” in order 
to undertake the photographic survey of the heavens. 
The address was signed by the Astronomer-Royal and 
the leading representatives of eee and astro- 
physics in Great Britain. r 


Tue council of the Royal rE EEEN Institute — 


has awarded the Huxley Memorial Medal to Dr. 
Aleš Hrdlička of the Smithsonian Institution, Wash- 
ington, and has invited him to déliver the Huxley 
Memorial’ Lecture of the Institute for 1927. This 
invitation Dr. Hrdlička has now accepted. Of the 


Ac-- 
‘cordingly an address’ was drawn up congratulating 


wisdom of the award there can be no two opinions. ` 


Dr. Hrdl&ka has a world-wide reputation as one of 
the foremost physical anthropologists of the day, and 
is one of the outstanding men of science in America. 
His researches on the origin of the American Indian 
and on the antiquity of man in America are mainly 
responsible for the present position of our knowledge 
relating to these important problems, and it is due 


- to. his critical and careful examination of the evidence 


bearing upon the age of the ancient human remains 
found in America that the extravagant claims for 
high antiquity which have been put forward from 
time to time have been demohshed. During last 
year Dr. Hrdlitka visited the principal sites in India, 
Java, Australia, and South Africa on whith remains 
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of early man have been discovered, and gave an 
account of the results of his tour to the Royal 
Anthropological Institute while passing through 
England on his return to the United States. 


Mr. F. W. LANCHESTER has been awarded the gold 
medal of the Royal Aeronautical Society in recognition 
of his pioneer work in aviation, and has also been 
elected an honorary member of the Society. 


Pror. CHARLES Fasry, professor of physics at the 
Sorbonne, Paris, will deliver the eleventh Guthrie 
Lecture of the Physical Society of London on April 23. 
The title of the lecture will be “ The Absorption of 
Radiation by the Upper Atmosphere ” 


Sm Josx Rose Braprorp, formerly profeesor of 
medicine at University College, London, has been 
elected president of the Royal College of Physicians, 
in succession to Sir Humphry Rolleston, who retires 
after four years of office. ~ 


Tue sixteenth annual May Lecture of the Institute 
of Metals will be delivered on May 19 at the Institution 
of Mechanical Engineers, Storey’s Gate, Westminster, 
London, S.W.1, by Prof. H. C. H Carpenter, professor 
of metallurgy at the Imperial College of Science and 
Technology, South Kensington, who will take as his 
subject, “ Single Metallic Crystals and their Pro- 
pertes.” 

AMONG the changes in place-names announced in 
recent years by the Soviet Government we notice, 
in the Weskly News Bullstin, No. 34, of the U.S.S.R. 
Society of Cultural Relations with Foreign Countries, 
that Nicholas Land, which was discovered in 1913 
to the north of Cape Chelyuskin, in future ıs to be 
known as Northern Land and the adjoining Tsarevich 
Alexis Island 1s to be Little Taimur. 


Tue Council of the Iron and Steel Institute has 
awarded the Bessemer Gold Medal for 1926 of the 
Institute to Sir Hugh Bell, Bart. The medal, the 
award of which is made in recognition of outstanding 
sérvices in the advancement of the-art of the manu- 
facture of iron-and steel, will be presented to Sir 
Hugh Bell at the annual meeting of the Institute on 
May 6, by the incoming president, Sir W. Peter 
Rylands. 


Ir is stated in Sctence that the John Fritz Medal 
Board of Award, representing the American Society of 
Cıvil Engineers, the American Institute of Mining and 
Metallurgical Engineers, the American Society of 
Mechanical Engineers, and the American Institute of 
Electrical Engineers, has presented the John Fritz 
gold medal to Edward Dean Adams, “ engineer, 
financier, scientist, whose vision, courage and industry 
made possible at Niagara Falls the birth ‘of hydro- 
electric power.” 


THE annual meeting of the British Science Guild will 
be held at the Mansion House, London, E.C.4, on 
April 29, at 4.30 Pm., under the premdency of Lord 
Askwith, Addresses will be delivered by Sir Richard 
Redmayne on the future of the coal mining industry ; 
by Dr. E. F. Armstrong, managing director of the 
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British Dyestuffs Corporation, Ltd., on dyestuffs; and 
by Capt. P. P. Eckersley, chief engineer of the British 
Broadcasting Company, on broadcasting fnd the 
electrical industry in Great Bntain. 


Tae Academy of Natural Sciences of Philadelphia 
announces that the 1926 Hayden Memorial Geological 
Award will be made to Dr. William Berryman Scott, 
professor of geology at Princeton University, in recog- 
nition of his “ many researches and publicatons in 
the field of vertebrate paleontology.” The. award, 
which consists of a gold medal, 1s made once in three 
years, and was founded as a recognition of pre-eminent 
work by “ publication, exploration, discovery, or 
research in the sciences of geology and paleontology.” 

Wes have received from the British Museum 
(Natural History), South Kensington, London, S.W.7, 
some further series of picture post-cards which are 
admirably executed by thethree-colour process. Set 
E. 39 portrays Papıho dardanus and its four remark- 
able forms of the female butterfly: E. 40 illustrates 
some exotic moths, E. 41 exotic beetles, and E. 39 
some of the more interesting and striking Hymen- 
optera. Each of these sets comprises five cards and 
is priced at 1s. The cards are of very definite educa- 
tonal value, being prepared under the supervision of 
specialists in the subjects dealt with, who are also 
responsible for the explanatory letterpress. A great 
variety of other subjects are described and illustrated 
in the same manner, and the cards are obtainable 
from the Museum or from London booksellers. 


His Majesty the King has approved the following 
awards of the Royal Geographical Society -—Founder’s 
Medal: to Lient.-Col. E. F. Norton for his distin- 
guished leadership of the Mount Everest Expedition 
1924 and his ascent to 28,100 feet, Patron's Medal : 
to Sir Edgeworth David for ns work on the Funafuti 
atoll, and with Sir Ernest Shackleton’s Antarctic 
Expedition of 1907-9, as leader of the first ascent of 
Mount Erebus and of the party which first visited the 
South Magnetic Pole. The Council has made the 
following awards :—Victorra Medal : to Dr. John Ball 
for his desert surveys and memoirs on the géography 
of Egypt ; Murchison Grant: to Mr. Frank Debenham 
for his contributions to the scientific exploration of 
the Antarctic; Back Grant: to Afraz Gul for his 
surveys in Central Asia and Hunza , Cuthbert Pesk 
Grant: to Major Kenneth Mason to assist his further 
exploration of the Himalaya; Gill Memorial: to Dr 
H. Gordon Thompson for his journey on the Tibetan 
and Mongolian borders of China with Brig.-General 
George Pereira. 

- Tue fifth report of the Executive Committee of 
the Universities’ Library for Central Europe, covering 
the period April 1924 to March 1925, shows that there 
is a demand in every country in Europe for, English 
books and a desire for information as tq English 
culture and ideals. The Committee has striven with 
some success to satisfy the calls which have been 
made, but it 1s evident that it is harfipered to some 
extent by want of funds. The most valuable service 
performed by this Committee appears to be in filling 
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gaps in senals occasioned by the breakdown of 
exchanges during the War period and the satisfaction 
of definitely ascertained wants—but a certain amoynt 
of forwarding and reciprocal exchange work was iso 
undertaken. We read, for example, of 400 volumes 
of German classics being forwarded to Berhn. During 
the year under review gifts of books and periodicals 
valued at 1500/, were received by the Committee and 
sent abroad. The work of this Committee deserves 
increased support. 

A USEFUL lst of 138 atlases, maps, and books of 
geographical interest has just reached us from Mr. F. 
Edwards, 834 High Street, Marylebone, W.1. Its 
number 18 480, and it supplements Catalogue 475— 
“Old Time Cartography.” It can be obtained free 
upon application to the publisher. 

APPLICATIONS are invited for the folowing ap- 
pointments, on or before the dates mentioned :— 
Two laboratory assistants in the biochemical depart- 
ment of the Low Temperature Research Staton, 
Cambridge — The Superintendent of the Staton, 
Downing Street, Cambridge (Apml 24). An assist- 
ant bacteriologist at Queen Mary’s Hospital for 
Children, Carshalton, for research work on acute 
rheumatism in children—The Clerk, Metropolitan 
Asylums Board, Victoma Embankment, E.C.4 
{April 26). A principal of the South Staffordshire 


Mining Schools—The Director of Education, County 
Education Offices, Stafford (April 27). An assistant 
inspector under the Ministry of Agriculture and 
Fisheries, ın copnexion with agricultural and horti- 
cultural education and research—The Secretary, 
Ministry of Agriculture and Fisheres, 10 Whitehall 
Place, S.W.1 (May 3). A lecturer in charge of 
the Economics and Commerce Department of Uni- 
versity College, Southampton, and an assistant 
lecturer in geography in the same institution— 
The Registrar (May 3). A probationer naturalist 
and a technical asmstant under the Fishery Board 
for Scotland—The Secretary, Fishery Board for 
Scotland, 101 George Street, Edinburgh (May 9). A 
male assistant superintendent of traffic (Class II.) in 
the London Telephone Service, and a male assigtant 
traffic superintendent ın the Provinces, G.P.O..-The 
Secretary, Civil Service Commission, Burlngtoy 
Gardens, W.1 (June 2) A director of the Amani 
Institute, Tanganyika Territory—The Pnvate Secre- 
tary (Appointments), Colonial Office, 38 Old Queen 
Street, S.W.1 (August 1). Two temporary research 
assistants under the Foot-and-Mouth Disease Research 
Committee—The Secretary, Foot-and-Mouth Disease 
Research Committee, Ministry of Agriculture and 
Fisheries, 10 Whitehall Place, S.W r. A director of 
research for the Linen Industry Research Assocation 
—The Secretary, Research Institute, Lambeg, Belfast. 





Our Astronomical Column. 


Ensor’s Comet.—Mr. S. Seliwanow, of the Obser- 
vatory of the Rusman Society Mirovédénié, Leningrad, 
writes to say that the aoe eee an ascent in 
a i te We balloon on the night of February 22-23 ın 
which he took part. He passed low clouds at a height 
of 350 metres ; above them the air was clear. Using 
a powerful binocular, the comet was located after a 
twenty minutes’ search south-west of e Equula It 
a as a dim indistinct spot 8’ to 10’ in diameter, 
of about the fifth magnitude. The time was 3b 22™ 
U.T., the height T metres A famt tail, 20’ long, 
was : 

B. W. Okunev confirmed these results. 

Search was made with a 175 mm. refractor on 
March 6 and 7 without result. 

Dr. W. H Steavenson notes that these results, 
combined with his own, appear to fix the collapse of 
the comet’s light as having occurred between Febru- 
ary 23 and 28. 

A slide from the Bergedorf photograph of March 16 
was shown at the meeting of the R Astronomical 
Society on April 9. It showed a tail 30’ in length, 
forking into two branches about 20’ from its eastern 
extremity. The tail made an angle of 80° with the 
adius vector. 


BRILIANT Sorar OuTsurstT.—At the meeting of 
the Royal Astronomical Society on Apni 9, Mr. 
Evershed showed’ some heliograms of the sun 
taken by Dr. Royds at Kodaikanal on Feb. 22, 
which indicated that an extremely brilliant chromo- 
spheric outburst occurred over a sunspot during the 
course of the observatons It was photographed 
both in hy en and calcium ‘light. me similar 
outbursts in the past were referred to, including that 
observed by Hodgson and Carrington in 1859, another 
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later ascent by G. A. Langé and | 


observed by Young in 1872, and one observed by 
Mr. Evershed in Kashmer. Mr. Evershed suggested 
that the outburst resembled on a small scale those that 
occurred in nove. There was the same reversal of 
lines, and the same indication of rapid radial motion 

On some of the occasions quoted, magnetic fluctuations 
have been observed simultaneously with the outburst ; 
he suggested that the magnetic traces should be ex- 
amined on this occasion. Mr. Newton noted that there 
was a large magnetic disturbance on February 23, and 
promised to examine the record of the preceding day. 


MEASURES OF THE Sun’s DiaAMETER.—The facts 
that the curve of sunspot activity bears some re- 
semblance to the Cepheid light curve, and that a 
widely held lanation of the variability of the latter 
stars 1s that their diameters pulsate, render it quite 
a pertment inqury whether any similar pulsation can 
be detected in the sun’s ‘diameter. G. Armellni, in 
Astr. Nack., No. 5419, describes a research of this 
kond made at the Canoe Observatory, Rome, 
from 1877 to 1900, some six hundred measures being 


-made each year by three different observers. The 


method of projection on a white screen was employed. 
The mean horizontal semidiameter of the sun for the 
whole series is 9617-18, ing with that used for the 
bright lub ın the‘ Nautical Almanac " (but not with 
that of Auwers, corrected for irradiation, which is 
959°-63). The measures when plotted by annual 
means he on a sinuous curve with maxima in 1878 
(961” 46) and 1891 (9617-76), minima in 1886 (9617-00), 
and 1897 (960-70). The fluctuations are large enoug 
to suggest a real change, but the period dealt with is 
too short to assert with confidence that it ıs connected 
with the sunspot variation. Results for the years 
following 1900 are promised shortly. - 
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THE STONE AGE oF CEYLON —An im t study | Chimu. All known styles of Pernvian postery can bo 


of the stone implements which hae been found in 
Ceylon, and of the evidence for their antiquity, by 
Dr. Fritz Sarasin, appears in Nos. 1-2 of vol. 36 of 
LD’ Anthropologis. As in the case of other finds in 
subtropical or tropical Asia, owing to the absence 
of such indications of ae as is afforded by glaciation 
in western Europe, or the presence of extinct fauna, 
it is difficult to correlate the implements with the 
recognised phases of the Stone Age ın Europe. Of 
the views that have been pe forward by various 
writers, that which assigns these oan tò the 
Neolithic period is scarcely lıkel be correct. It is 
precluded apy the absence of palba implements, of 
potery, an above all of the typical neolithic axe, 

m the implementiferous strata in the caves 
which have been explored, and from the similar 
surface finds. The author’s view ıs that they 
must be assigned to the Upper Palxolithic. This 
is confirmed by the results of a recent visit to 
Ceylon in 1924 to test the conclusions put forward 
by Mr. Wayland that he had discovered imple- 
ments ‘belonging to the Lower Paleolithic. e 
resemblance of certain to -Early Palæolhthic 
implements is accounted for in part by the material 
employed, which does not lend ıtself to the manu- 
facture of the smaller and more delicate type; in 
part by a sporadic survival of a ruder form in con- 
temporary use with the later type, as commonly 
happens ; and in some cases by the misınterpretation 
of nuclei as implements. Further, only isolated 
examples of the so-called early are found 
instead of series of implements which could be re- 
ferred as a whole to any one of the Early Paleolithic 
cultures, as should be the case had they really 
belonged to-such a culture. 


POTTERY STYLES AND PERIODS IN PERU.—Mr. 
A.L. Kroeber describes in vol. 21, pts. 5 and 6, of the 
University of Caltfornia Publications 1n American 
Archaology and Ethnology, two more of the collections 
of Peruvian pottery made by Dr, Uhle and now in the 
Universi useum—one from Moche and one from 
Supe. ese ‘Dr. Uhle himself assigned to four 
periods at Moche. Proto-Chimu, red and white ware 
ssi ia with long skulls , Tiahuanaco and Epigonal; 
pot- uanaco, black ware and, bl te, 
red, white, and black ware; and chimu, hack ware 
with Inca . “In the course of his analyms 
of this material to test Uhle’s conclusions, Mr. Kroeber 
discusses the question of how far distinct style 18 
necessarily proof of distinct period mm time—a question 
of considerable general interest. He finds that, so far 
as pre-Hispanic America is concerned, there 13 te 
dant evidence that distinct styles ‘did 
co-exist. Thus at Pachacamac, Uhle’s Ti 
and Epigonal, though vald stylisticall iy, are Bada in 
association, and good and debased Tiahuanaco are 
found in the same household. As regards periods 
traceable through a large part of Peru, not more than 
four are at present recognisable These are: pre- 
Tiahuanaco, including proto-Nazca, proto-Chimu, 
early Ancon (shell-mound), and probably Supe shell- 
mound styles, advanced ın development in northern, 
and backward in central Peru; Tiahuanaco and 
Tiahuanacoid (E Bis pigona): pre-Inca era, a period; like 
the first, of lotat. les, some vigorous and ori on 
others degenerate, ough no sharp line can be 
between this and the Tiahuanaco styles ; and lastiy, 
the Inca era, which includes not only classical Inca 
styles, but modified and mixed Inca styles such as late 
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fitted into these eras. 


EUROPEAN CORN BORER IN THE UNITED STATES.— 
Among the numerous bulletins and Papom issued on 
the European corn borer in America, the most recent 
that has come to hand 1s by Mr R. H. Pettit. He 
writes on the status of this msect in Michigan in 
Circ. Bull zo Agri. Expt Staon, Michigan Stats 
Collegs of Agriculture (Nov. 1925). This State 1s 
threatened by the increase of the corn borer, like 
so many other oan of the United States. No 
measure in the light of existing kmowledge can 
prevent the pest from eventually establishing itself 
wherever corn is grown Probably the worst infesta- 
tion up to the present time has occurred ın Ontario, 
where in some cases fields have shown a total loss. 
The author lays stress upon the value of State 
quarantine and the adoption of certain defined farm 
practices as affording the only possible means of 
restraining the insect, as it is too early to hope for 
results from parasite introductions. 


HIBERNATION OFA SuccringA.—Dr. S. L Hora 
(Records Indian Mus., 27, v, Sept. 1925) gives 
a short account of the hi tion of a Succineid 
mollusc, Succinea arboricola. Living specimens were 
found at the end of August 1924 adhering very 
tenaciously to the bark of mango trees, and'm form 
and coloration resembled wart-lke outgrowths of the 
bark. Dead vegetable growth, chiefly of lichens, 
-covered the bark and also the shells, which were very 
difficult to see, and in fact were first discovered by 
merechance. Whena imen was forcibly detached 
a scar remained on the bark and a thin white epi- 
eee was found to cover the aperture of the shell. 

removing the epiphragm the animal was seen to bs 
in a comatose condition Other ens were found 
on the under surface of leaves of the mango; the 
were sluggish, but their shells were not covered wi 
vegetable growth. The peculiarity about this species 
is that it is found in a comatose condition during the 
Tainy season, when most of its relatives are known to 
be active. The rainy season at Lonavia:(in the - 
Western Ghats), where the specimens were collected, ° 

long and the annual rainfall about 400 inches, 

ie author suggests that the ular habit of 
hibernation during the rains 1s a device for protecting 
the animal from being washed down by heavy rains. 
Dr. H. S. Rao gives an account of the anatomy of 
this new species. 


THE VREDEFORT GRANITE.—In the Trans Geol. 
Ta S. Africa (vol. 28, 1925, p. 135), Dr A L Hall 
forward convincing evidence to show that the 
Vee efort granite 18 not intrusive into the Witwaters- 
rand system, and is therefore not responsible for its 
metamorphism. The granite bears no resemblance 
to the Buschveld granite, but ıs more like the ‘ Older ’ 
granite of South Africa. Its outcrop covers & circular 
area twenty-five miles in diameter, and surrounding 
it is a concentric girdle of amygdaloidal lavas now 
converted into a granulite. Above the basal amy yg 
daloid are the Lower Witwatersrand formations, whi 
have also become intensely metamorphosed. Two 
causes in succession appear to be responsible for bes 
metamorphism: (a) regional static hata vere 
due to the load of overlying sediments, and aided by 
the additional pressure generated during the up- 
doming of the area; and (b) local thermal meta- 
ag hism, eccentric to the Vredefort granite, and due 
e intrusion of a younger, still largely concealed, 
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igneous body, the presence of which 18 indicated by 
several bosses of alkal granite. The second 
cause has reinforced the effects of the first by pro- 
ducing coarser yey of the rocks in general, 
and increased abundance of some-of the typical meta- 
morphic minerals. 


PLATINUM IN SOUTHERN RHODESIA.—The recent 
disco of platinum in the Transvaal has stimulated 
interest in the poa anity of finding payable platnum 
deposits in the norite of the Great Dyke of 
Southern Rhodesia. Nearly twenty years ago, Mr. 
F. P. Mennell suggested that this enormous intrusion 
appeared to form a promising belt of country to 

rospect for e and his prophecy has now 
Peen justified y the of the metal in three 
large areas. A publication of the Southern Rhodesia 
ra ag Surv Short Report, No. 19, March 
1926) by Mr. B. Lightfoot is devotéd to the descn 
tion of these areas and the associated rocks. 
intrusion is com eesentially of the four minerals 
labradorite, augite, enstatite, and olivine, producing 
by their possible combinations fifteen different types 
fe) peer pe ee ae eee eS repress 
in of pyroxene-rich norite containing dis- 
seminated solpiides and overlain by 
norte. The intrusion a to be a greatly 
elongated laccolith, y fed by a true dyke 
below. Pronounced joint planes dip towards the 
‘Dyke ’ in many localities along its course, suggestin 
that the invaded granite les eath tie Hone of 
the intrusion on both sides. The actual structure 
has long been a puzzle to geologists, and as it has now 
become of economic as as af scientific importance, 
since it enters into the question of the future develo 
ment of both chromium and platinum ores, it is likely 
kaon. to. be fusther elucidated as prospecting work 
proceeds. 


ARCTIC ICE IN 1925.—The Danısh Meteorological 
Institute peg ta ae its annual report on the state 
of the ice ın the Arctic seas. As usual, the data are 
most numerous from the Barents Sea, Spitsbergen, 
the west coasts of Greenland and Alaska, but in 1925 
a good deal of information was available from the 
east coast of Greenland. From the Beanfort Sea and 
: the coast of Siberia practically no data came to hand. 
The most notable feature of the year was the unusually 
small amount of ice observed in practically all the 
Arctic seas that were visited. ing the summer, 
the Barents Sea was free from ice and the Kara Sea 
was remarkably open. Spitsbergen waters were very 
clear, and during August there was open water round 

ractically the whole of the group. Franz Josef 
d, as usual, was more or less inaccessible, but there 
was open water on the north of Novaya Zemlya in 
August. On the east coast of Greenland the ice-belt 
was narrow, and there appears to have been less drift 
from the north than usual. Bering Strait was open 
in June, but the north coast of Alaska not until late in 
July. Commander C. I. H. S hneider, the editor 
of the report, comments on the facts that for several 
pears, and icularly in 1925, little old ice was found 
m the east Greenland or east Spitsbergen currents, and 
that most of the ice was of one winter’s formation. 
The report is illustrated with distribution charts for 
the months of April until Angust, =~ 


VAPOUR PRESSURES oF HYDROGEN CYANDE.—AÀ 
series of vapour pressure measurements of sold and 
liquid p cyanide is published in the Journal 
of is mancan Chemical Society, February. The 
observed values are compared with those obtained by 
calculation and, in the case of the liquid, with some 
isolated results of previous works. Values of the 
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latent heats are given which have been calculated 
from the Clapeyron equation ` 


PROTEIN DIGESTION By Enzymes.— Under the 
general guidance of R. Willstétter, German chemists 
are making a great effort to isolate purer eepe 
preparations, and in Dis Natwratssenschaftern for Feb. 
I9, 1926, Ernst Waldschmidt-Latz gives a eral 
account of the manner in which work of this type with 
glee ti tends to modify current views as to 


ydrolyses by enrymes. By a laborious method of 
fractional pitation, tase and tryptase have 
been obtained completely from contamination 


with each other, and a study of their catalytic action 
has neceesitated the revision of earlier conclusions 
drawn from work with less pure enzyme preparations. 
It is now found that ereptase is without action upon 
any but simple dı- or tr-peptides ; peptones, etc., being 
left quite unattacked. In addition to ereptase, the 
conclusion is drawn that at least three other types of 
protease must be distinguished, namely, peptase, 
tryptase not activated by enterokinase which is with- 
out action on the more complex proteins, and tryptase 
with enterolinase, a system which will attack such 
proteins. On the other hand, working with these 
purer enzymes, the tase from different sources 
appears to be identical in nature,.and the differences 
reported ın the behaviour of the same protease towards 
thetic and naturally produced polypeptides have 
Tappe. In the light of this ental stud 
of proteases with which he has n associated, 
Waldschmidt-Leitz points out that the constitution of 
the protein mol may have to be reconsidered 
from the point of view that it contains different 
of chemical linkage, accessible to different types of 
hydrolytic enzyme. 
SHock-Waves oF Hisn Expiosives.—Certainly 
one of the most interes and su r: of the 
issued by the Safety in Mines earch Board 
fe that aned 18, “On the Pressure-Wave sent 
out by an Explosive,” by Messrs. W. Payman and 
H. Robinson. To investigate the nature and the 
velocity ‘of the invisible ‘ shock-waves’ transmitted 
through the air by the sudden ion of a confined 
volume of , the authors employed a modification 
of the ‘ Schheren ’ method first hi eth by Töpler. 
The light of a brillant, but very rapid, spark from a 
battery of Leyden jars ıs focussed on to a camera by 
means of a concave mirror of stainless steel—the 
beam of light crossing the field in which the shock- 
wave 18 transmitted In front of the camera an 
opaque diaphragm is fixed so as to cut off the light 
from one half the lens. When a wave of compressed. 
passes between the mirror and the camera; the 
eit pandag thon it is refracted so that one half 
the beam is sto by the dia and the other 
half enters the: lens. One half of © i of the 
wave comes out bright on the photograph’ and the 
other half is dark. "vith this apparatus alee eas 
have been taken of the shock-waves produ both 


by the sudden release of compressed cle and by 
the firing of gasemixtures and of hig osives. 
The authors have caught a shock-wave, from 


a spark-ignition in electrolytic Ps as it emerges from 
a tube ahead of the flame, and in succeeding photo- 
graphs have shown the flame overhauling this 
preasure-wave and swallowing ıt up in the explosion- 
wave. The photographs beautifully illustrate the 
slowing down both of shock- and explosion-waves as 
they emerge from a tube and develop spherical waves. 
They show also the heating effect when a shock-wave 
strikes an obstruction—and this will form Sapi cae 
subject of the e-scale iments to carri 

SAE on the E St e by firing modern 
explosives in coal. f 
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Production and Properties of Large Single Crystals of Metals. 


THE study of matter in the er yoralins state is of 

wmportancs at the present o to workers in 
so many branches of the pure and,applied sciences 
that a paper by P. W. Bridgman, fn vol. 60 of the 
Procesdings of the American „Academy of Arts and 
Sctences of October 1925, on “ Certain Physical Pro- 
Rae of Single Crystals of Tungsten, Antimony, 

ysmuth, Tellurium, Cadmium, Zinc, and Tin,” will 
be read with far more than usual interest. With the 


< xA 


Fic. 1.—The mould used in producing single crystals, 


exception of tungsten, all these,metals 


in 
systems other than cubic, zinc and cadmium bei 


he nal; bismuth, antimony, a tellurium tri- 
gonal, and tin tetragonal. ton crystal, 
prepared in another manner, ees included in the 


research merely as a reult of the fact that a large 
crystal was placed at the author’s 

ees much work has been done on single 

metals lately, the major portion has related 
to faa which have been produced by some form 
of mechanical treatment followed by an appropriate 
annealing. It is not yet definitely known to what 
extent the mechanical deformation has impreased on 
the material c characteristics which have 
sisted despite reheating. Work, therefore, which 
is done on ia crystals, Seva at any stage of their 
history stressed above ther elastic limits, 1s not only 
of fundamental interest in itself, but has also a by no 
means umm t value in connexion with the in- 
terpretation of results obtained on crystals produced 
by some form of work. 

The method used by the ae by means of which 
ae ae crystals up to nearl 
in in diameter have 
made, consists in mel 
metal in a suitable mo 


the 
of 


through into the mould proper. It is essenfial that 
fresh nuclei should not form in C, which demands 


cdémplete freedom from particles of oxide or épecka of 
dirt. The melting of the metal, therefore, is done in 
a ph nk emma chamber A connected with C by another 
get an provided with a tube B by means of 
which the pee may be introduced ın the place, 
and. pine Miler connexion may later be made with a 
map elewing the metal to be relied: without 
oe apio yod thus consists of 
o metal to be examined, evacuating 
the veesél and p. „it in a horizontal tion in 
an electric furnace. It 18 essential that all traces of, 
ene be removed from the melt, and this is done 
the furnace and washing the metal back- 
forwards in A. Busmuth is particularly 
wards and forwards in A. Bumath is and ıt may 
be necessary to manipulate the molten metal for an 
hour or more before all has been eliminated. The 
furnace is now rotated into a vertical position and 
the metal allowed to filter into the mould, admitting 
= or some other gas under pressure, to accelerate 
boat as The mould may now be lowered from 
ace at a speed depending on the metal and 
Fae ae oP E For crystals of 2:2 cm. 
diameter a speed so low as 4 mm. per hour is desirable, 
while for small castings, 60 cm. per hour may be 
used. ` Except for bismuth and unum, however, 
there is no danger in using too small rates of lowe 
A shield to prevent draughts striking the tube is 
oe pe am, te ihe nae Ce Guinn cooing in a 
of oll is erable to cooling ın air ' To prevent 
tha metal sti to the mould, the latter is treated 
with oil before use; this is then removed with ether, 
and the latter removed by evaporation with a gentle 
flame played on the surface. 


onida dan: 
first placing in A 


TABLE. > 


Summary oF RESULTS. - 






































quartz aa glass tubing 
and allowing the tube to pass |p ha Inbal 
slowly out of the furnace into . Basto | Ret | Specto | perature Pressure 
the air or into a bath of od. | Mom" | SAEN Gar | ZEF | Expennon | Resistance Contheeat ot Roeatanes at 
Solidification then starts at the r kgm. jem., : at sc oroat C. | O° C Preseare 
bottom of the tube and proceeds = h 
slowly upwards, pace ee 7 z 
with tho lowatine. à this bo j Zinot : ae hed 374x10 a Son rA 
sufficien ow, and pro 
that F one nucleus forms at |Cmomi| 18s 9 535 tp ocos M | -ryz 
the bottom of Ern tube, on 
metal will usually Bemnuth If | 13 987 13 96 138 o 00445' +245 
one grain, having he aea H bi y 306 o9 a +75 
shape of the mould. “This etl Antimony I 16 48 15°56 356 o 00395 +178 
eak even where the motal 5°36 a] 796 EJ nE + 1o 
through an allotropic Teltocram 11 -16 = 

chang ant the tem- Bz 373 — 

Gare of solidificahon and 678 30 50 = 3 er 

t of the room. Further, it 6o03 1545 ~10 28 
is of interest that in almost all 

cases, especially where the dia- * II, in a direction parallel to the axis of rotational 
meter of the tube is fairiy greet, I, m a dhrechon perpenchoular to the axis of rota symmetry, . 
the crystal formed has the 
of easiest cleavage, or slip, parallel to the axis of In the examination of the crystals, ıt was necessary 
the casting. to determine the orientation, and a very simple 
Various details require attention if consistent suc- | manner in which this 1s done is described, dependin 

cess in the production of a mngle crystal is to be | on the small ‘ negative’ ccyetalline facets aa tata 
attained, and the shape of the mould finally used is | on the surface, the necesmty of resorting to X-ray 


indicated ın Fig. 1. The bottom of the tubing is 
drawn down to a separate chamber connected to the 
iain pert C TA ee ee or so in diameter. 
This orifice acts as a ‘ filter,’ allowing one only 
of the several grains which may have formed to pase 
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examination avoided, 

A short list of the more important values obtained 
will be found in the table above, but there are 
many points of general interest ‘which are record 


The author agrees with othér workers in mentioning 
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that the elastic limit of many of these single 
is often ‘ unbelievably ’ low. It is much to Te 
gretted that so far no attempt has been made to ex- 
amine the behaviour of the crystals at stresses higher 
than the elastic lmit, an aspect of the work which4s 
much to be desired. 

It will be seen from the table that, broadly, the 
linear compreesibility, the extension under tension 
(save in the cases of tin and tellurium), the thermal 
expansion, and the specific resistance are greater in a 
direction along the axis of rotational symmetry than 
in one at right angles. There are certain exceptions, 
however, and for tellurium the compressibility along 
the trigonal axis is negative, so that on subjecting 
the crystal to hydrostatic pressure it actually elongates 
{n that direction; ın the same direction also this 
element has a negative value for the thermal expan- 
sion. Antimony also furnishes an tion to the 
last of the generalisations, though here the exception 
may be regarded as being of a temporary nature, 
gnce at high the metal becomes normal. 
With the exception again of antimony, which, how- 

_ over, behaves normally when the pressure is suffici- 


ently increased, the bel ache coefficients of resist- 


ance are pot much aff by the orientation of the 
. The effect of pressure on the resistance is, 
however, more affected by the direction of the current 
It may be noted that, although pressure diminishes 
the resistance of cadmium, zinc, and tin, ıt Increases 
that of both bismuth and antimony. In general, the 
statement may justifiably be made that the electrical 
es show much leas vanation with the orienta- 

tion of the than do the mechanical ones. 

Lattle work 18 recorded so far-as the magnetic 

roperties of these crystals are concerned, but a few, 
by no means uninteresting, observations are made. 
In the cases of bismuth an pear tabecaridrad 
definite directional effect.. Bismuth sets itself wi 
the trigonal axis parallel with the lines of force, the 

eability being test along this axis, thus con- 

Tan the observation first made perhaps by Tyndall 
Tn che: caso of antimony ie cystal arranpa oT 
with the cleavage plane parallel to the lines, the effect 
being even stronger than that in the'case of bismuth. 
Tin also showed rather curious Pore On making 
the field (about 15,000 gauss) there was no observable 
effect, but when the field was broken, a kick occurred 
in such a direction as to tend to cause the te mal 
axis to come into line with the magnetic field. en 
the axis was already alıgned with the field this kick 
was not shown. ; 

The results of the specific resistance measurements 
are of general interest in conneinon with the resistances 
of ates of the same metals.' Knowing the 
specific resistances for a crystal along and mdicu- 
larly to the axis of rotation p, and p, respectively, 

` Voigt has shown that the resistance p of a haphazard 
aggregate should be given by the equation 


I I1j2 I : 


P 3P,» Py 

This calculated value for the aggregato ig given ın 
several cases and 18 consistently lower than that 
difectly determined. Thus for cadmium the value 
for the aggregate thus calculated is 7-24 x 10-* ohms 
per cm. cube, while observed values are 7°51 and 
7°54 x 10-fohms. Again, for tin, the results give a cal- 
isted yalue for the 

cm. cube against tho determined figure (Bureau of 
Etandards) .of 1115 ohms. The author'explams the 
differences by assuming that-his own material was 
“purer than any hitherto measured, which to some 
extent may bé sufficient. There is, however, an 
alternative explanation. In the aggregate there are 
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te of 11-06 microhms. 





crystal boundaries the resistance of which, it is 
highly probable, ıs higher than that of the crystalline 
matter. itself. The calculations in the pa under 
review cannot take into account any sich e8 
brought about by boundary conditons within the- 
mass, and the differences between the calculated values 
and those observed may therefore be regarded as offer- 
ing confirmation of the idea that the boundaries 
are regions of relatively high electrical resistance. 

. Bndgman’s work has also fully demonstrated 
the fact that under pressure cadminm can be trans- 
formed first into one and then into a second allotrope. 
One such transformation had already been suspected, 
for example by Greenwood, but the new work makes 
the tion certain and shows that two changes 
can be induced. The s lattices of the new forms 
are not yet known, but there is here in some ways 
the first absolutely direct evidence that under stress 
a e of lattice may be produced. In Fig. 2 the 
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effect of temperature on the stress required to effect 
the modification ı8 shown. Volume changes of the 
order. of 2 per cent. may occur, which may be either 
positive or negative. At first the transformations 
are more or less reversible, but after several changes 
of (hydrostatc) pressure ın reversed directions, the 
discontinuity usually becomes gradually less marked 
and finally almost disappears. 

Finally, there are two statements which are of 
importance im connexion with the crystallographic 
changes which occur when a metal 1s forced ugh 
an orifice. In oxi ue of Kanar E the pro- 
perties su t there 19 a preponderance of 
crystals with the al axis lying more or less 
parallel to the axis of the wire Tin shows a similar 
effect very clearly. The temperature coefficient of 
specific resistance of a single crystal, for example, 
measured m a direction parallel to the totragonal as 
18 0:00447 and perpendicular to this ams 0-00469. 
The oone ad value obtained for an extruded 
wire of baum tn was 0-00447, 1.8. that which 
would be obtained if this wire was so orientated that 
the tetragonal axis of all the constituent 
had been rotated into parallelism with the axis of 
the wire. i F.C T, 
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The Courtship of Birds. 


PROF. JULIAN HUXLEY and his co-workers 
have recently made some further contributions 
to the subject of the courtship of birds, dealing with 
three species of waders which were Kept under close 
observation uae pa visits to the Texel 

The extent to = courtship performances 
are developed in eae er differs widely as between 
one es and another.. Thus, the avocet (J. S 
Huxley, British Birds, 1925, 19, 88) has no court- 
ship at all. There is an invitatory attitude adopted 
by the female immediately before cortion, responsive 
excitement on the part of the male, and a post- 
nuptial’ ceremony in which the pair run forwards 
together with the cock’s half-spread wing over the 
hen’s back—but of trie courtship nothing. 

On the other hand, the black-taled wit (J. S. 
Huxley and F. A. Mon e, Ibis, 1926, 1) exhibits 
an elaborate courtship behaviour. There is a cere- 
monal fight accompanied a special call, which 
is performed by the male and is probably associated 
with the territorial instinct. Then there is a tail 
display by the male, performed on the ground before 
the female, which is a true courtship activity. There 
is also a scrape ceremony, mainly performed by the 
male, which is obviously derived from the nesting 
instinct. Both birds, further, take part in a jomt 
fight, and there is pursuit of the female by the male, 
hostility between rival males, and a coition ritual. 
The whole makes up a com lex series of events. 

The oyster-catcher (J. S. Huxley, assisted by F. A. 
) seems to occupy an inter- 

to the development of 
courtship activities. Special interest attaches to the 
piping performance, which consists of continuous 
ping while the neck ıs thrust forward and the head 
and the open beak are directed downwards: this 
may be accompanied by bobbing of the bod 
more often, by dancing movements. It is shown 
hat this ıs not of purely courtship significance, and 
hat ıt is performed by both sexes and in varying 
cumstances. “It may be merely an expression 
eral sexual excitement, ormed by a single 
bird without relation with other birds. Or it 
may be a display definitely directed at another bird, 
which may or may not the mate, and may or 
Imay not join in; or it may be a definite sign of 
hostility, either by one bid of a pair to a single 
intruder of the same sex, or by one pair to another. 
Or, finally, ıt appears that sometimes, where hostility 
might be expected, extra birds may be allowed to 
jom a performance, in which case social excitement 
also seems to come into play.” 








The League of Nations Cancer Inquiry. 


HE death rate from cancers of the breast and 

uterus ın England is much higher than it 18 
in Holland or Italy. The Health Organisation of the 
League of Nations appointed an international com- 
mittee, with Sir George Buchanan as chairman, and 
also a committee of statisticians, presided over by 
Dr. M Greenwood, to look into the matter, and the 
first results have now been published? The ter 
part of the reports is occupied by elaborate statistical 
surveys of the available data for a rae by Dr. 
Greenwood, for Holland by Dr H. W thorst, and 


1 Soosété des Nations: Organuwation d'hypène, sous-comnté du Cancer. 
eur kes résultats des enquétes 


t {QE 333, Vol 2) 
Ltd, 1935.) 
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for Italy by Prof. A. Niceforo, and their analysis is 
Geoid. particularly to the relation of marriage age 
and se git to the madence of these forms of cancer. 
The non-technical reader will find the introductor 
summary easier to follow, and there is room for a sti 
simpler abstract which, with a few , would 
deserve wide circulation among medical men ' 

The Committee finds that the three countries differ 
in their mortalities as stated, and significant differences 
of rate occur in the different divisions of each country : 
in England, cancer of the breast is,most prevalent in 
the east and south, in Holland on the western coast, 
in Italy north of Rome The Committee agrees in 
providin full confirmation of the belief that 
cancer of the breast falls most heavily on unmarried 
women, cancer of the uterus on those who have been 
married. It 13 also shown definitely that women who 
develop cancer in either site are P fertile than those 
who do not. 

These results are something more than confirmations 
of what was already known or suspected, for they are 
based on such ape ice considerations that they 
reach an order of validity, exceptional in oe 
literature, which makes it n that any: h 
thesis on the cause of cancer should not be incom Eble 
with, and should ultimately explain, them. cone 
securely established the facts, the Commuttee pro- 
ceeded to look for an explanation of them. Sofar the 
results of this inquiry have been uniformly negative : 
the circumstances investigated have been those 
personal factors which are dealt with in hospital 
records , ‘more may be obtained when the domestc 
and social sides of life are considered. The whole 
report is an excellent example of what the League 
can do in such matters, and we hope for much more 
of the same kind of solid work. 





University and Educational anes 


St. AnpREws.—The Senatus Academicus has re- 
solved to confer the Honorary ee of LL.D. on 
Dr. E. F. Armstrong, Director of the Bntish Pa 
Corporation; Dr. George Forbes, distinguished by bis 
pioneer work in electrical Tang ting and popular 
wri on astronomy; Mr S. Harkness, of New 
York, founder of the Commonwealth Fund; and Prof, 
E. T. Whittaker, fessor of mathematıcs and Dean 
of the Faculty of in the University of Edinburgh. 
The degrees will be conferred at the Graduation 
Ceremonial to be held on June 29. 





Tue Air announces that Sir Charles 
Wakefield, Bart., PARA offered to continue 
the ‘ Sir Charles Wakefield ’ Scholarships, founded by 
him in 1920. These scholarships are each of 75/, 
tenable for one year at the RAF. Cadet College, 
Cranwell, and are intended to give financial agsist- 
ance to successful candidates for entry into the 
College. Two scholarships are awarded at each half- 
yearly entry. One of these 1s awarded on the result 
of the open competitive examination for admussion 
to the Cadet College held in June and November, and 
the other to one of the aircraft apprentices who at 
the conclusion of their training at the R.A.F. traming 
establishment at Halton are selected twice a year for 
flight cadetships at Cranwell. 


Tax Ministry of Agriculture and ee. ‘18 pre- 
baits to. receive by, at latest, May 15, applications 
or grants m aid of scientific investigations tearing on 
agriculture to be carried out in England and Wales 


dunng the yang? aes Knee \ oe 
A prescribed form of application (A. p3 
particulars of the conditons under which ihe cane 
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-are offered, may be obtained from the Secretary, 

of Agriculture and Fisheries, ro Whitehall 
Place, $.W.1 The Ministry also invites applications 
for a number of research scholarships in agricultural 
and veterinary science which will be tenable for three 
years and be of the annual value of 200}, plus, 
peasibly, allowances ior travelli 
abroad. Copies of application form goo/fG are 
obtainable from the Secretary, and must be returned 
not later than June 30. 





We have ently received the report for the year 
1924-25 of University College, London, which shows 
a total student enrolment (3033) ox at on 198 
the total for the p year. ent for 
ie ent eee ute? (abe Gall larwer The 
total includes 388 evening students and 214 attending 
vacation courses Excluding these there were 1911 
undergraduate and 520 post uate and research 
students. More srg ore S Fei e homes 
beyond the British Isles, including 230 a 
poe and research) from various 

mpre. India and Ceylon contbated © 124 (43), 
A in a4 (14), Canada 10 (5), New Zealand 12 (7) 
South Africa 27 (7), the Sgure in brackets indicating 
the number o students. Among foreign 
countries, the United States rs a Ge were repre- 


sented by 52 ( 24), nara II), Germany by 51 

ee eee by 32, Holland 21 
{3} T eal ) of post- uation and 
Ee ares bees from. beyond the British Isles is 


noteworthy. Free public lectures have for many 
ears been a conspicuous feature of the work of the 
College In 1924-25 they were attended by more than 
. The lst of appointments in other 
carats obtained by members of the College, staff 
and students, during the si meludes professorships 
at McGill, Dalhousie H E OS Cape Town, 
and Vasar. 


Ina pamphlet entitled “ ii New University of 
R some ideas for whith it stands,” Principal 
. W.M ilds gives prominence to the idēa that the 
collegiate or residential principle, so characteristic of 
Oxford and Cambndge, 1s indispensable to the fulfil- 
ment of the highest functions of a university. Among 
these functions is træning in character an living as 
well as S for acquiring knowledge, and the 
e of the students is the most favourable 
medium for such training. An ınstractıve parallel is 
drawn between the academic and the economic 
worlds: ‘‘ The whole world is sick because in getug 
rich and progra e something essential to 
contentment been lost or greatly mutilated ; 
namely, personal relations... . Is it proposed to 
transfer this sickness from the sphere of economics 
to the sphere of education ? ” not, it is essential 
that conditions should be favourable for the devel 
ment of dividual mal contact of teacher wi 
student, and student with student The residential 
halls of Reading, accommodating no less than 70 
per cent. of the full-time students, represent the 
test achievement of the movement for establishing 
such conditions in the modem provincial universities 
and university colleges, Another subject dealt with 
in the pamphlet is “ Universities and Research,” in 
connexion with which attention is directed to the 
recent constitution of a Research Board with a 
general responsibility and mission for promoting and 
stimulating research in fields other than that covered 
by the work of the National Institute for Research in 
(which is a part:of the Univ of 
Reading and°of administering to that end ds 
entrusted to it by the Council (for 1925-26, 500}.). 
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Contemporary Birthdays. 


April 17, 1863. Dr. George Grant MacCurdy. 
, April 21, 1871. = ey ates! Chapman, K C.B. 


April 22, 184Q 
April 23, 1869. Edward Newberry. 
es Sprague Sargent. 


April 24, 1841. a 
Dr. MacCurpy, the aunga ae American’ an- 
logist, was born at arrensburg, U.S.A. 
uating at Harvard, he studied afterwards at the 
TAS of Vienna, Paris, and Berlin. His con- 
nexion with Yale University datea back some 
years Since 1923 hé has been accorded the status 
of professor and curator of the an logical 
collections in Yale. Dr. MacCurdy was the first 
director (1921) of the American school in France for 
rehistoric studies. He is the author of “ The 
lithic Problem ” (1905), and “ Human Origins ’’ 
(1924, 2 vols.). 


Sir SYDNEY CHAPMAN, permanent secretary of the 
Board of Trade since 1919, was born at Wells, 
Norfolk. He was educated ‘at Manchester Grammar 
School and Owens College, graduating from thence at 
Tmmity College, Cambridge. Lecturer in economic 
and political sclence in the University of Cardiff from 
1899 until 1901, he returned to Owens College to take 
up the post of professor of political economy, retainin 
this for sixteen years Sir Sydney was president o 
Section F (Economic Science and Statistics) at the 
British Association’s Winnipeg meeting in 1909. The 
peneral topic of his address related to the value of 
eisure, the of industrial development upon 
it, and 1ts effectiveness in shaping economic arran 
ments. He has been a recipient of the Guy eda 
of the Royal Statistical Society. 


Mr. Inwarps was born at Houghton Regis 
many years engaged in mining engineering 
kindred Je E Bolivia, Mexico, and other 
of the world, he finally settled in E d. Joint 
editor for two decades of the Quarterly Journal of the 
Royal Meteorological Socisty, he was the Society’s 
president in 1894-95. 


Prof. Percy NEwBERRY, honorary reader in 
tian art at the University of Liverpool, was 
ucated at :) _ College School, London, and 
’s College. g the study of Egyptology 
in 1884, his acquirements and exactitude ın ure 
qualified him to be officer in (1890) of the 
archeological survey of Egypt, conducted under the 
a of the Egypt Exploration Fund. Brunner 
essor of E ns the University of Liverpool 
m 1906 until 1919, f. New was ‘president of 
Section H (Anthropology) at the British Association’s 
meeting in that city ın 1923. He gave an address on 
“ Egypt as a Field for Anthropological Research.” 


Prof. SARGENT, the veteran American 

who is a foreign member of the Linnean souety of 
London, was born at Boston, U.S.A., and graduated 
at Harvard University. Sometime director of the 
Boston Botanic Gardens, ıt was Sargent who organised 
the Jesup collection of North American woods for the 
American Museum of Natural History, New York. 
He was one of the ee on (1896) detailed to 

rt upon a forest cy the fo lands of 
the United States. the 18 the author PA Manual 
of the Trees of North America,” and “ The Forest 
Flora of Japan.” 





‘For 
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Societies and Academies. 
a LONDON. É 


Linnean Society, March 4.—E. Heron-Allen: The 
iconography of a myth. Tho legenď that the stalked 
barnacle, -Lepas amattfera, upon trees overhanging 
the water, or upon rotten timber, and, at parr 
eo a goose or duck, permeates scientific 
iterature from the eleventh to the seventeenth 
centuries, and since the invention of printing has 
been fancifully illustrated. The myth appears to 
have passed current in the Near East in 1000-B.c., 
and is Wlustrated upon Mykenæn pots.—C. J. Stubble- 
field: Notes on development of the trilobite, 
Shumardta (Sars). A large number of com- 

lete specimens have been collected, ranging in length 

m 0'24 mm. in the earliest or ‘ Protaspid Period’ 
to 4:91 mm. in the latest or ‘ Holaspid Penod.’ The 
six thoracic segments are released one by one from 
dorsal fusion in the postenor shield or ‘ transitory 
Pygidiam ’ S. pusilla offers new evidence in favour 
of the h , advanced by Beecher in 1896, that 
the wing point of the new segments in tnlobites 
was in front of the most pase or anal segment.— 
H. Graham Cannon: On ~embryonic develop- 
ment of the fairy shrimp (Chi halus diaphanus). 
The development of Chirocephalus diaphanus is 
essentially similar to that of Estheria. Calomic sacs 
are formed as in the latter, but do not attain any 
considerable size owing to the precocious develop- 
ment of the pericardial cavity. The method of 
heart-formation differs in different parts of the body. 
The development of the maxillary gland shows no 
essential differences from that of Estheria. The 
antennal gland shows very clearly, between end sac 
and duct, a sphincter consisting of three cells con- 
nected directly to the cuticle. The musculature is 
more complex than that of Estheria, there being a 
series of “connective muscles’ between ths dorsal 
and ventral longitudinal muscles. The dorso-ventral 
muscles, the proctodwal dilators, and probably the 
stomodmal dilators are of ectodermal ongin.—H. W. 
Pugsley : Further notes on Fumaria and Rupicapnos. 
The material, largely the fruit of recent French 
botanical tions into parts of Morocco hitherto 
unexplored, yielded some new species both of 
Fumaria and Rupicapnos. New forms were also 
peered Rene uring a visit to that country 

1922. 


Geological Society, March to.—J. E. Marr: The 
Pleistocene deposita of the lower part of the Great 
Ouse Basin. A period of aggradation in Lower 
Paleolithic times Denved berweed two periods 
of g tion of the district, and after the second 
glaciation, erosion occurred, with minor periods of 
aggradation in Upper Palæolithic times. An appendix 
by A. S. Kennard and B. B. Woodward deals with 
the non-marine mollusca—W. G. Woolnough ‘and 
Sir T. W. Edgeworth, David: Cretaceous glaciation 
in Central Australia. Evidences of glacial action in 
Central Australia were recorded more than forty 
years ‘ago, mostly in the form of numerous erratics 
and occasional beds of tillite. The occurrencée are 
now known to belong to two distinct geological 
horizons, the older almost certainly Permo~Carboni- 
ferous, and the newer probably Jurassic to Cretaceo- 
Tertiary. Recently, one of the authors (W. G. W.), 
when loring the salt-lakes of Central Australia 
on of Brunner, Mond and Co., discovered good 
evidence as to the age of the later jation. The 
pees aes ee le W. G. W.) has led to the 
discovery by of e fossils in same matrix 
ag that in which- the erratica are embedded. The 
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erratic-bearing beds, together with a thick series of 
freshwater strata with lignites, which mostly overlie 
the glacial deposits, are termed the Winton Series. ' 
They are followed by strata making locally a distinctly 
unconformable junction with them and probably of 
early Tertiary These latter beds ng to the 
Eynan Series, which in places carries fossil leaves of 
Eucalyptus. F. W. Whitehouse opines that.the age 
mey oaan to Albian. If so, it would accord 
wi e New Zealand evidence of a great orogenic 
movement in those islands soon after the close of 
Neocomian time. It is suggested that the crust- 
movements, which were orogenic in New Zealand, 
expressed themselves as epeirogenic uplifts in Australia 
and accounts for the fact that the Cretaceous Mediter- 
ranean of Australia gave place soon after the'close of 
Aptan time to a vast freshwater lake: for marine 
sedimentation, although in places represented by small 
patches of Albian, mostly ceased even before Albian 
men oe : 


Physical Society, March 12.—A. H. Davis: The 
analogy between ripples and acoustical wave pheno- 
mena. The ERa lndrical sound waves 
and waves on the surface of a liquid is studied. For 
inviscid media, as regards velocity potential, the 
differential equations are similar provided the dis- 
turbance is small and is harmonic in type. The effect 
of moderate viscosity is of the same type for sound 
waves and for surface waves; it is most marked for 
short wavelengths, and it decreases litudes 
without appreciably altering the wave-length. Viscous 
effects are gen y negligible in the case of sound, 
but they are a iable for the water waves that 
would usually used in a small mpple tank not 
greater than, say, to feet in size. Mercury waves are 
much lesa affected by viscous damping than water 
waves. Experiments with model obstacles in a 
tipple tank show that the effects of the meniscus 
around the obstacle and of the amplitude of the 
source are not important. When the water becomes 
stale on exposure—and presumably contaminated— 
the relative distribution of ripples around obetacles 
is apprcenly modified, but not to an extent which 
would correspond to any very marked c in the 
loudness of a sound. iments have been 
conducted using an im ve disturbance instead of 
a maintained train of waves. When it is recognised 
that a sound travels out singly, whereas with 
ae subsidiary wavelets accompany the main 
pulse, the correspondence between ripple photographs 
and sound pulse photographs is most striking.— 
R. M. Archer: On the evaporative losses of vacuum- 
jacketed vessels of the Dewar The evaporative 
losses of metal Dewar v a cir teeny 
ag sac given of experiments made by the author 

Oxygen Laboratory of the Air istry. The 
separation of neck and radiation losses is described, 
and also a method of testing adsorbents under 
working conditions. i 


CAMBRIDGE. 

Philosophical Society, March 15.—A. Sommerfeld: 
Some controversial points in the theory of 4 
(Lecture.}—J. A. Crowther: A theory of the action 
of X-rays on living cells. è t 

MANCHESTER. i 

Literary and Philosophical Society, March 9.— 
G. Elliot Smith : The brains of qa and men (Wilde 
Memorial Lecture). Without cultivation of 
manual derterity, which involves the aptitude to 
learn by experimentation, man’s ancestors could not 
have acquired the seeing eye and the understanding 
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ear. Man’s intellectual pre-eminence 1s based upon 
his ability really to see the things and events around 
him, to*understand something of their significance 
and to ,appreciate their ssthetic qualities. Visien 
became also the chief instrument for determining his 
sexual selection and affecting his social behaviour in 
‘ an mnte variety of wa But it affects human 
thought and action in much more subtle and obtrusive 
ways. Apart altogether from the phenomena of 
consciousness, ‘it helps unconsciously in controllmg 
posture and regulating the torfé of muscles, a function 
upon the effective performance of which skill is so 
largely dependent. The attainment of the erect 
attitude in the human family’ was intimately bound 
up with the increasing influence of the eyes and the 
cerebral cortex in the control of The 
Spenn interest of the apes’ brajns is that they provide 
evidence to help pa to get some, idea of how vision 
acquired its agcendency. The casts obtained from 
the brain-case of extinct members of the human 
family—in particular those. of | Pithecanthropus, 
Eoanthropus, and the Rhodesian man—provide im- 
portant evidence in confirmation of the fact that the 
processes of growth and elaboration of the brain, 
which can be studied in the lowller primates, were 
continued within the human family itself. Moreover, 
they aa se with the order of development of the 
rtex revealed in the brain of the modern 
child. The real importance of the interesting fosail 
ape found at Taungs in 1924 is that it reveals the 
earliest stage in this process of cerebral development 
and facial refinement. 





Paris. 


Academy of Sciences, March 8.—A. Lacroix: The 
classification of leucite rocks: the types of Dr 
family.—-C. Matignon and J.`Cathala : The n of 
phosgene on glucina. The work destribed by the 
authors in a recent communication was anticipated 
F Ed. Chauvenet in 1911.—Ch. Moureu, A. Lepape, 

Moureu, and M. Geslin: The. composition (ordinary 
and rare gases) - -of the gases mtaneously evolved 
from some -thernial springs of agascar and Ré- 
union, Of the eleven’ waters' examined, eight were 
from Madagascar, and all ex one consisted majnly 
of carbon ‘dioxide. All conthined argon,- but only 
one, from Ranomafana, contained appreciable pro- 
portions of helium (0°56 per cent.), The’ gases 
evolved were very similar to those obtained from 
the bicarbonate springs of the Central Plateau in 
France. This was rather dn , since the 
subsoil in the Antsirabé basin, m which seven 
out of t of the ‘samples were obtained, 
is rich radioactive minerals te, euxenite, 
etc.), and consequently rich in helium.—Léon Guillet 
and Jean Cournot: the influence of thermal treat- 
ment on some silver alloys. A stud 
and silver-cadmium alloys. The 
show very clearty the increase of gb 
heating, in this resemb. duralumin : for f the a 

um alloya the ts are less evident.—R. de 
orcrand: The-achon of thallinm on alcohols or on 
dilute acids and on water and ethyl alcohol m ex- 
cess. Thermochemical determinations.—Jean Baptiste 
Senderens: The etherification of aromatic 
‘alcohola Study of the conditions under which 
sulphoric acid cad convért benzyl,’ phort 1 
SES _and secondary), 'and:cinnamic hols im: 
nding ethers.—R. Swyngedauy: 
valociey the ainek-and taut fibres of a’ belt-—J. 
Rere Pa and R. Dubois: .A wave preceding the 
explosive wave.—Marcel Laporte: The measurement 
of the mobility of-ions in gases. The method is 
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analogous to that used by Fizeau for measunng the 
velocity of light. Experiments were conducted with 
air, oxygen, nitrogen, carbon dioxide, and argon. 
For all these cases it is n y to conclude that 
there exist ions of different mobilities, the values of 
which are comprised between two clearly different 
limits. Values given by other enters fall 
between these hmits.—. Morand: Study of the 
WOT. of a Pans ray tube. — G. Ribaud: 

The uence o external temperature on the 
temperature of standard pyrometnc lamps,—R. de 
Fleury: Pistons of aluminium, alpax, and magnesium. 
—W. Perschke: The study of triboluminescence.— 
P. Job: The spectrographic study of trihalogen salts 
of potassium. The met described has indicated 
the existence of KBr,, Sete KC1Br,,, and 
KCl,.—A. Bigot: lins, clays, ete ormation 
of the clay schists of the coal measures.—Clément 


-Duval :* Preparations of the nitrite of oss-dinitro- 


tetrammine and of some bodies derived from it.— 
— Lespleau : The action of acrolein on the mixed 
dimagnesium derivative of acetylene. One of the 
roducts of this reaction is a new penteninol 

ac CH(OH) — CH = CH,, the physical and chemi- 

pol of which are described.—Marcel 
Gus The etric larsinic acids and, 
in particular, methylethylarainic acld.—Mlle. Y. 
Brière: The existence of uraninite (pitchblende) ın 
certain tites from Madagascar. Although mary 
Taoa INA Minerala have been found in Madagascar, 
this is the first occasion of finding pitchblende— 


M. Koyitch: The existence of leucitic lavas in 
southern Serbila.—A. Demay: The tectonic ca- 
tion of lustrous gneiss of the Pilat if, near 


Saint-Etienne—Ch. Maurain: etic measure-~ 
ments in ths west of France.—Jean des Cilleuls: 
The phytoplankton of the Loire-—V. Lubimenko : 
The Tea ogical rôle of the starch deposıted in the 
of leaves.—H. Lagatu and L. 
aume : Pe The deee of tho food of a plant by the 
chemical evolution of a suitably chosen leaf.—A. 
Dognon : The biological action A of different 
wave-lengths. Re ep y to a criticism Dauvillier. 
—P. Petit and Richard: The cal liqnefaction 
of starch paste —M.. Bridel and C. Béguin: The 
action of emulsin from almonds on /-arabinose in 
solution in ethyl alcohol of different strengths.— 
G. Guittonneay: The microbial oxidation of ‘sulphur. 
Further ents ORTER the view put forward 
in an earlier communication t the first product 
of the oxidation of sulphur in soil by miicro-o ms 
is a thiosulphate.—Georges Truffaut and Bezs- 
sonoff: The influence of metallic aluminium on the 
activity of nitrogen - bacteria. Larger pro- 
portions of nitrogen are in the presence of 
mele aluminium.—M. Marage: The defence of 
o medicaments.—Roucayrol : 
n of diathermy in blennorrhagia. 


VIENNA, : 


Academy of Sciences, February 4.—G. Stetter : 
gear of the Radium Institute, No. ,181.) 

e determination of the ratio charge to mage: for 
and atomic fragments from aluminium. 
8 On the ante of the K3, line of iron.— 
r g interpretation of ‘the colour 
changes in salts; pre communication’ dealing 
with colours. of alkali haloid crystals. P. Welss: 
{Communication of the Biological Experiment In- 
stitute of the Academy of Sciences in Vienna, No. 
128.) The ori of the askin:in regenerated ex- 
tremities of Triton cristaius.—L. Abolin: (Com- 
munication of Biological Institute, No. 129.) -In- 
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fluence of chemicals on the colour changes of fishes. 
The influence of central and periphetal nerve-poiwons 
on the whole chromatophore system of the minnow, 
Phoxinus lasns. S ine and other poisons 
produced a darkening of the fish dae to ion 
of the melanophores.—R. Muller, F. Griengl and J. 
Mollang: The electrochemistry of, nonaqueous 
solutions (vii.). Conductivity measurements in dilute 
solutions of silver nitrate in twelve organic solvents 
and determination of the lumits of molar conductivity. 
—M. Eisler and L. Portheim: Further researches on 
hemagglutinines in plants. Extract of the ripe seeds 
of Phaseolus mulisfiorus has the power of coagulating 
red blood corpuscles. Hamagglutinin also occurs in 
seeds of Ricinus communis, seeds of Datura Stra- 
monium and tubers of artichoke, Halianthus tubsrosus. 
—V. Oberguggenberger: Earth current observations 
in the mountains.—F. E. Suess: The structure of 
variscic primitive rocks. 

February 11.—T. Kautz: aoe Institute, No. 
183.) Determinaton of the riod of radium 
D by measuring the heat evolyed an old radium 
preparin . Rona: (Radium Institute, No. 184.) 

terminations of the abeorption and range of 
natural H -rays.— E. Gebauer - Fulnegg and Riess: 
Quinone-sulphur-imines.—C. Diener: The fossil de- 

t in Halistatter limestones of the Salz- 
ammergut.—L. -Kober: New contributions to the 
geology of the eastern Tauern and the Salzkammergut. 
í aaa 18.—J. Lense: Special ametric mani- 
‘olds. 


WASHINGTON. 


National Academy of Sciences (Proc. Vol. 12, No. 2, 
February).—Charles E. St. John: The red shift of 
solar lines and relativity. The general displacement 
of lines towards the red required by relativity 
is found, but there are noteworthy rdances 
between theoretical and observed values. The devia- 
tions are correlated primarily not with intensity but 
with the level in the sun’s atmosphere at which the 
lunes in question are produced. Generalised relativity 
provides a general lacement due to the slowing- 
up of the atomic clock. The Doppler effect, due to 
radial movements in the solar atmosphere, explains 
Eomae deviations of high- and low-level lines. 

érential scattering, owing to the longer path. in 
thesolar-atmosphere traversed by light from the limb, 
accounts for the increased displacement of lines from 
the limb (limb eftect).—G. W. Keitt: Some relations 
of environment to the epidemiology and control of 
apple scab. Apple scab (Vanturia itnaqualis (Cke.) 
mter) has been studied ın the field and under 
controlled conditions. In Wisconsin, the fungus 
winters ın infected leaves on the ground and in sprmg 
ascospores are shot out and carried by air currents to 
the trees, where infection is spread by conidia. The 
optimum temperature for mfection and ascospore 
rmination is about 20° C. Fluctuations in humidity 
ve Httle effect. Sulphur fungicides are most 
effective against scab.-—E. O. Salant: Infra-red 
absorption of the N-H bond. -Examination of a series 
of symmetrical dialkyl and trialkyl amines indicates 
that the N-H bond has a° characteristic fundamental 
vibration frequency varying -between wave-numbers 
1400 and yos, according. to-the other atoms in the 
molecule..—-F.: R. - Bichowsky and H. C. Urey: A 
possible explanation of the relativity doublets and 
anomalous Zeeman effect by means ðf a magnetic 
electron. Itis assumed that the electron 18 a charged 
magnetic doublet of the magnetio moment of half a 
Bohr eton and the perturbing effect of other 
electrons is neglected. Half-quantum numbers are 
adopted, the total magnetic moment of an atom 
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being assumed-to be contributed half by the electron 
rotating 6n itself and half by 1t3 rotation round the 
nuclets.—F. Zwicky ; Theory of the specific’ heat of 
electrolytes—T. Lyman and F. A Saunders: The 
spectrum of neon ın the extreme ultra-violet. Lines 
between 4630 and 4590 appear to be due: to; normal 
neon (Ne iif the of 1onised neon (Ne II) 
extends to 4430.— ur J. Dempster: The free 
path of protons in helium Protons accelerated 
through goo volts potential difference pass freely 
bees oars of helium with only shg t changes 
in zo direction. It ıs suggested that these 
protons, having much smaller velocities than the 
electrons in the atom, cause only a slow modification 
of the electromc orbits without A asa a aa wane 
disturbance or ionisation—_W. M Davis: Subsidence 
rate of reef-encircled islands. The formations in the 
open Pacific support the view that reef upgrowth 
occurred on foundations which subside at (1) a slow 
rate which can be counterbalanced by' lagoon 
aggradation as well as by reef upgrowth, or (2) at a 
rapid rate which cannot be counterbalanced. Reef 
upgrowth is slower than coral upgrowth.—H. S. 
andiver: Summary of results and proofs concerning 
Fermat's last theorem.—G. V. Rainich: Mass in 
curved space-time. In the general relativity theory, 
the electric charge a as a residue of a fieid 
derived from the curvature field; an, expression of 
the type of a residue is obtained for mass in the centro- 
symmetric cage.: This mass constant appears to be 
connected with the complete Riemann tensor, and it 
seems that, in order to introduce mass, it 1s necessary 
to separate space and time.—Aristotle D. Michal: 
Concerning certain solvable equations with functional 
derivatives.—Joseph Miller Thomas: First integrals 
in the geometry of paths.—Luther Pfahler Eisenhart : 
Einstein’s recent theory of gravitation and electricity. 
Equations which should repas Maxwell’s equations 
are obtained in tensor form —Oliver R. Wulf: 
Evidence for the existence of activated molecules in 
a chemical reaction. The heat of reaction when 
ozone decom does not afford sufficient energy 
for the excitation of the oe emt ; ope 
radiation agrees closely with emission. A ied o 
ozone molecules, su ati the presence of activated 
ozone molecules —John J. Abel: C e insulin. 
An imsulin solution (40 rabbit units to the milligram) 
is taken up in acetic acid, aig. impedes are pr 
‘cipitated with brucine and removed. Treatment of 
the clear lhquid with pyridine give a crystalline 
precipitate are obtained by re- 
ton from disodium hydrogen phosphate. 
Amounts so small as o-or mgm. per kilo of the 
ine substance reduced the blood sugar of 

bits to the convulsive level. 
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The Position of Naval Engineers. 


T was the late Lord Goschen who, forty years ago, 
remarked in the House of Commons that “ dis- 
content in the public service is a great calamity to the 
country.” Curiously enough, he was then referring? 
to the efforts being made to raise the status of engineer 
officers in the Royal Navy. Were he alive to-day he 
would have greater cause to utter the warning, for if 
ever there was a matter calling for inquiry and remedial 
measures, it is the discontent which has arisen thrqugh 
the treatment of the engineer officers of to-day, and 
especially those who have been trained at Osborne and 
at Dartmouth. These are the officers who, instead of 
electing to remain on the upper deck and to become 
navigating, torpedo, and gunnery officers, have special- 
ised in engineering duties and are therefore known 
as lieutenants ‘E’ amd commanders ‘E.’ Numbering 
between two and three hundred, these officers have 
been promised over and over again that by specialising 
in engineering their position as executive officers should 
in no way be jeopardised, and that they should be con- 
sidered eligible for appomtments as admiral super- 
intendents of dockyards and similar posts. They were, 
in fact, to remain on an absolute equality with the 
navigating, torpedo, and gunnery officers, except that 
by becoming engimeer officers they abandoned the 
right to command sea-going ships and, of course, fleets. 
Of these things there is no shadow of doubt whatever. 
There never was a clearer case of what was promised 
and intended, and the officers in question have nothing 
to fear by the fullest publicity. 

The discontent to which we refer is the result of the 
Fleet Order No. 3241 of last November, an Order which 
will go down to history as one of the most sinister 
pieces of internal legislation recorded in any of our 
public services. Meanly conceived, proyocatively 
worded and aggressively promulgated, that Order has 
created dissatisfaction throughout the engineering 
world, and the remonstrance uttered by Sir William 
Ellis at the recent dmner of the Institution of Naval 
Architects, when two members of the Board of Admiralty 
were present, is without precedent in the history of 
naval affairs. This great Institution was founded in 
1860, but we “believe a search through its index would 
fail to find any similar reference to any body of officers 
employed under the Admiralty, much less to a body 
of officers who come under the Naval Discipline Act. 
The remonstrance of Sir William Ellis had been,preceded 
earlier in the day by the speech of the Duke of North- 
umberland, who, as president of the Institution, voiced 
the opinion of the council on which s¢grve some of our 
greatest naval architects, shipbuilders, and engineers, 
and among whom are Admiralty officers. 
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We have already, in our article of Febriary 6 on 
“The Stgtus of the Naval Engineer,” given a fair and 
impartial account of the circumstances leading up {o 
the grant of military status to all engineer officers, and 
we there referred to the deputation which, with Sir 
William Ellis as its head, waited upon the First Lord, the 
Right Hon. W. C. Bridgeman, M.P. Mr. Bridgeman’s 
reply unfortunately revealed no spirit of conciliation or 
sympathy. He practically told the deputation they 
had no case, there was nothing in the order derogatory 
to the position of the engineer officers, and that there 
was no cause for any feeling of injustice. If Mr. 
Bridgeman really meant what he'said, then he could not 
have taken the trouble to get down to the bottom of 
things, while if he simply acted asthe mouthpiece of 
the executive officers on the Board, he was wanting in 
the first attribute of a statesman. 

The further action of the deputation is justified in 
every respect. It immediately published in full the 
memorandum which had been handed to Mr. Bridge- 
man; it stated that Mr. Bridgeman’s reply was viewed 
with grave concern, and it said it would take steps to 
raise the question in Parliament and the public press. 
Since then a debate has taken place in the House of 
Commons in which Mr. Bridgeman treated the matter 
as of little moment and, among other things, said, 
“I do not think that those who have raised this 
question are doing any service to the Engineer 
Officers in the Navy by trying to magnify what I 
think is a very trifling irritation,” so that which 
every engineer both inside the Admiralty and outside 
consider a gross injustice, Mr. Bridgeman regards as a 
“ trifling irritation.” 

The more one knows of the Order the more one is 
astonished ; and how the distinguished men on the 
Board could have put their names to such a document 
is inexplicable. The Order, if it meant anything, 
meant that it took away the special standing granted 
to engineer officers by the Selborne Scheme and by the 
Admiralty action in r9x5. The granting of military 
status to engineers in the Navy. was welcomed right 
throughout the land, but to-day, with the echo of the 
guns still in our ears, the very Admirals who gained 
their earldoms and their, knighthoods and their grants 





of public money through the successes which in the” 


first place depended on the efficiency of the engineering 
branch of the Navy, are content to see the engineers 
again reduced to the inferior position they occupied 
for so long. 

Were all their eulogies of the engineering department 
so much lip service ? Here is one such eulogy : it was 
written after the Battle of Jutland. “ During action 
the officers and ‘men of that department perform their 
most important duties without the incentive which the 
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knowledge of the course of the action gives to those on 
deck. The qualities of discipline and endurance are 
taxed to the-utmost under these conditions, and they 
were, as always, most fully maintained throughout the 
operations under review.” 

During the War, the Engineer-in-Chief was respon- 
sible for a personnel exceeding eighty thousand, and yet 
to-day his department can be treated as if of little 
account ; an Order adversely affecting the whole of his 
staff can be drawn up without consulting him, and 
all the guarantees given can be converted into scraps 
of paper. 

To all this there is no answer. The pages of the 
engineering press and the columns of the Times have 
recorded again and again the protests of the engineers 
who have served in the Navy and are of the engineering 
profession, and though there are some three hundred 
retired flag officers and some six hundred retired 
captains, none of them come forward to uphold the 
Admiralty or to explain the need for the deprivation of 
the engineers of their military status. Could there be 
any more significant fact? The Order of last November 
had as its sole’ object the belittlement of the engineers, 
and it was known at the time that the want of military 
status would load the scale against the engineer on 
every possible occasion. 

_It would be a slander to say that the Order of 
November reflects the general attitude of the executive 
officers of the fleet toward the engineer officers, for 
there is plenty of evidence to the contrary. If the 
Board of Admiralty is resolved not to rescind the Order, 


‘jt will be the duty of the Engimeering Institutions to 


take the matter higher, for clearly the mjustice of the 
whole thing will inevitably foster that discontent 
which Lord Goschen stated to be “a great calamity to 
the country.” . 





Egyptology in Victorian Dress. 


Descriptive Sociology : or, Groups of Sociological Facts. 
< Classified and Arranged by Herbert Spencer. Division 
1, No. 11: Ancient Egyptians, Compiled and Ab- 
stracted upon the Plan organised by Herbert Spencer 
by Prof. Sir W. Flinders Petrie. Issued by Mr. 


Spencer’s Trustees. Pp. ili + 3 Tables + 79. 
(London: Williams and Norgate, Ltd., 1925.) ags. 
net. 


“IA preparation for The Principles of Sociology, 

uiing as bases of induction large accumu- 
lations of data, fitly arranged for comparison, I, in 
October 1867, ’ commenced by proxy the collection 
and organisation of facts presented by societies of 
different types, past and present: being fortunate 
enough to secure the services of gentlemen competent 
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to carry on the process in the way I wished. Though 
this classified compilation of materials was entered 
upon solely to facilitate my own work; yet, after 
having brought the mode of classification to a satis- 
factory form, and after having had some of the Tables 
flied up, I decided to have the vind ing executed 
with a view to publication: the facts collected and 

for easy reference and convenient study 
of their relations being so presented, apart from 
hypothesis, as to aid all students of Social Science in 
testing such conclusions as they have drawn and in 
drawing others.” 

The quotation is from Herbert Spencer’s “ Pro- 
visional Preface ” to the second volume in the series 
which he began to publish under the general title of 
“Descriptive Sociology,” and the date subscribed to 
it is 1874. Another volume appeared in the same year, 
and a third in 1876. Fifty years later Sir Flinders 
Petrie gives us “ Ancient Egyptians,” and we leam 
from his preface that two further volumes are in the 
press, besides a reprint of one of the earlier volumes. 
Their ultimate purpose is explained in the passage 
„quoted above. The idea of collecting data from all 
known civilisations (divided into three groups: 
“uncivilised societies,"—in which ancient- Egypt is 
included ‘civilised societies, recent or decayed,” and 
“ civilised societies, present or still flourishing”), analys- 
ing their contents, and evolving generalisations from the 
results, was a colossal conception even for the Victorian 
Age, when the limits of knowledge in any one sphere 
were comparatively small. 

To-day, no one man would contemplate such an 
undertaking as an ideal, still less as a practicable 
possibility. It is now more than twenty years since 
Spencer died, and the introductory volumes of material, 
originally intended “ solely to facilitate my own work,” 
are still to be completed. What was to be his own 
work, “‘ The Principles of Sociology,” will never appear. 
In the days when solidity was as essential in furniture 
as it was in morals and literature, and when to make 
a book look as much like an office ledger as possible 
seemed to give it a guarantee of respectability, a book 
19 in. x 12} in. may well have been considered fitting. 
But the publishers can scarcely be forgiven for offering 
their public, in 1926, a work of archaic form and 
appearance, modelled on the standards of 1850, which 
for inconvenience of size makes-a ledger look almost 
like a pocket edition! The cover and arrangement of 
the letterpress within are in keeping, and give the book 
so antiquated an appearance that one can only suppose 
it possible that Mr. Spencer’s trustees and their pub- 
lishers are tied up by testamentary red tape in the 
matter. 

If in such a volume the information is considered to 
have been arranged “ for easy reference and convenient 
study,” what should we have had to expect from the 
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great work of which it is only one of the foundation 
stones ? f 

Yet if we are relieved at our loss, we have to consider 
that it was essentially the plan that was wrong—and 
not the purpose. Much in the paragraph quoted at the 
beginning of the review is strongly reminiscent of the 
objects for which the Royal Anthropological Institute 
now exists. The method which Spencer here originated 
was the method of modern anthropologists. His aim 
was essentially scientific—to collect all possible data ; 
without- which no conclusions were valid. Only, he 
proposed to do by himself what we now know cannot 
be done by one man. 

In the collection of his material, however, he accepted 
the principle of specialisation. The bulk of each 
volume consists in quotations from trustworthy 
published works, with references, giving all the facts 
concerning the Society under discussion which can be 
grouped under the heading sociological. To these 
were appended tables (generally three or four) giving 
an analysis of the chronological development of the 
main sociological factors. l 

Sir Flinders Petrie began to prepare the volume 
under consideration in 1910. But, as he points out in 
his preface, a great deal of our knowledge of ancient 
Egypt is—and at that time still more was—not yet 
published in books, but is inherent in the objects in 
our museums and in the inscribed and painted walls of 
the buildings of Egypt. Thus, in addition to the 
extracts from published works (most of which were 
made by Miss M. A. Murray), a great deal had to be 
written up by Petrie himself. In this respect it may 
be noted that, though the work was begun sixteen 
years ago and its publication only stopped by the War, 
he has been conscientious in bringing this additional 
matter of his own up-to-date, at all events in reporting 
the results of recent excavations. Although in the 
opinion of the reviewer Petrie is not prepared to give 
its due to the documentary evidence—on stone in- 
scriptions and papyri—from the ancient Egyptian 
civilisation, yet no one could deny that we owe a far 
greater proportion of our knowledge of its sociology 
to the objects found in the country; and as it was 
a rich and powerful civilisation which lasted over 
thousands of years, the variety of those objects is 
immense. . 

This has resulted in the production of a book even 
more of the nature of an encyclopedia than Mr. 
Spencer’s principles necessitate. It is, in fact, a glorified 
handbook to Egyptology, very thorough in its inten- 
tion to cover all the ground, but hopelessly inadequate 
in detail—as it needs must be—on some of the most 
interesting points. Thus while Herodotus is quoted to 
prove that gymmastics were practised in honour of a 
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Greek hero in Panopolis, the inventor of the system of 
“ sequence-dating ” has confined his remarks on pottery 
to two “quarter columns which are largely mutually 
inclusive. But our quarrel here is not with Petrie, for 
if the work was to be done no one was better qualified 
for it than he. Rather, the question is: What is the 
justification for an encyclopeedia of this sort? To the 
specialist in Egyptology it is waste of labour to tum 
to it. The matter under any given heading is neces- 
sarily so general that he already knows it, and the list 
of reference books, to which he is sent for greater detail, 
contains nothing with which he is not familiar. In 
other words, he would go straight to whichever of these 
works he requires without thinking of consulting 
“ Descriptive Sociology.” 

For the layman it is more promising—at first sight. 
For those who have no particular interest in Egypt 
it may sometimes be necessary to consult Egyptian 
practice, mainly in connexion with other facts. They 
have only to refer to the “ Contents” of this book, 
which gives all the headings and sub-headings in the 
order in which they occur, and takes the place of an 
index. They can turn up the main facts on the spot 
and discover where to find a fuller treatment of the 
subject when they want it. Unfortunately this has 
been done far better long ago. Erman’s “ Life in 
Ancient Egypt” covers all the ground (frequently, of 
course, in bare detail) and presents a consistent and 
readable story, efficiently illustrated, and supplies 
references and ‘bibliography. It does all this in a 
volume of convenient size for, handling, which was 
quite recently re-edited by Ranke. It is indeed 
dificult to see how anybody should buy Sit 
Flinders Petrie’s book unless it be that he is anxious 
to have a complete series of the “ Descriptive 
Sociology.” 

It is difficult to review the matter, as such, in a 
compilation of this kind, more particularly when so 
much of it consists of extracts from other writers. In 
spite of a large proportion of works by the author—46 
out of 158—in the “ List of Books,” the references are 
very fairly distributed, and with, on the whole, a very 
impartial judgment which frequently leads to the 
juxtaposition of opposite views. It would be strange 
if there were not details at which to carp. Perhaps 
the most glaring fault in the text itself is the small 
space given to the subject headed “ Language and 
Writing.” All that we kùow about the hieroglyphic 
and cursive writings, and the literature they express, is 
summartsed by Petrie in a single page, and no mention 
is made of the great Herakleopolitan literary tradition. 
Such omission, however, is at the worst an error of 
judgment. There is one point with which criticism 
_ must deal far more sternly, It is an old source of bitter 
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complaint amongst Egyptologists, and in a specialist 
Egyptological journal we should prefer to pass over it. 
For there, at least, it does no harm, since we are aware 
of Sir Flinders’ ,idiosyncrasy in the matter. But to 
those unacquainted with the literature on the subject 
his introduction to Egyptian chronology will not only 
be utterly misleading as to the facts themselves, but 
also - prejudicial to the trustworthiness of other 
writers. 

The form of this introduction, consisting of a short 
list of periods and dates (headed “ Periods of Egyptian 
History ”), is familiar to Egyptologists. In these 
columns are placed respectively a date, the name of 
the geological period, or later of the dynasty, and the 
site on which remains of the period have been found. 
Passing over, as too technical a point for discussion 
here, the concatenation of two entirely separate flint 
finds at Badari and in the Fayum Desert under the 
single description of “ Solutrean ” (with a correspond- 
ingly high date—rrooo—9500 for both), we come to 
the crux of the matter in the subdivision of Dynastic. 
dates, headed respectively “ By the Egyptians,” “ By 
Berlin 1917,” and “ Berlin 1900.” Thus for the 1st 
Dynasty we get the equation: By the Egyptians, 5500- 
5300; By Berlin 1917, 4186; Berlin 1900, 3400. If only 
one Berlin date were given, it might be possible to 
assume that Sir Flinders Petrie was holding the dating 
of the Egyptians up to scorn in the light of modem 
scientific research | As it is, the only conclusion that 
the uninitiated can draw is that German scholars are 
so uncertain of their chronological methods that they 
alter a single date by nearly a millennium in the 
course of seventeen years’ study ; hence no reliance is 
to be placed in them; and that all this is due to the 
fact that they will not follow the ancient Egyptians’ 
own account of their chronology (as contained in the 
Palermo Stone, etc.). 

This can only be characterised as a very strange 
presentment indeed of the facts. In the first place, 
“ Berlin 1900 ” represents the date generally accepted 
(with very slight variations) by scholars not only on 
the Continent, but also in Great Britain and in the 
United States, with only two exceptions, namely, the 
authors of the systems detailed in Petrie’s other two 
columns, himself and Dr. Borchardt, who is’ meant by 
the column “ By Berlin 1917,” which is still credited 
by one or two German scholars, in spite of its recent 
demolition by Prof. Peet. Thus the date proposed by 
Eduard Meyer (Berlin 1900) has been generally ac- 
cepted, with but slight modification, ever since. The 
phrase “ By the Egyptians” is equally misleading, 
suggesting as it does that the German historians must 
have disregarded the evidence of Egyptian documents. 
No suggestion could be more inept, for without those 
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documents- it would be impossible to produce any 
chronology at all. We need not go into the technical 
points for or against the inclusion of the extra Sothic 
cycle which 1s responsible for the difference in dating 
between Petrie and all other scholars ; for it should be 
clear to all fair-minded persons that unless the rest of 
the Egyptological world 1s leagued together to put 
Petrie in the wrong, regardless of truth, the chances 
are that the majority is right. We do not, of course, 
take objection to Sir Flinders Petrie’s statement of his 
own opinions, but to this cunous presentation of other 
people’s, more particularly in a book which will by its 
nature be read (if at all) by the layman, who cannot 
test the matter, rather than by specialists, who discount 
what Sir Flinders says on the subject of chronology 
before the time of the XVIIth Dynasty. 





Timber Pests. 

Enemies of Timber: Dry Rot and the Death-Watch 
Beeile, in which the Origin and Ltfe-Htstory of the too 
worst Enemies of Timber are given, wrth a Description 
of the Damage they cause, and the Methods to be 
adopted for their Examination By Ernest G. Blake 
Pp. xvii+206+10 plates. (London: Chapman and 
Hall, Ltd., 1925.) 12s. 6d. net. 


N these days when there 1s grave need of sound 
technical advice designed to decrease private and 
national waste, and when it is so desirable that the 
general public shall acquire confidence in the practical 
value of technological science, it is regrettable that so 
unsatisfactory a compilation as the book under review 
should have been published In the text elementary 
errors on fundamental matters and details abound, 
while misleading practical conclusions and unsound 
advice recur at intervals. A few quotations suffice 
to justify this condemnation. 

“ The endogens [monocotyledons] are described as 
inward growers, because the new tissue is formed 
annually at the centre of the tree instead of at the 
outside.” “In the hardwoods [dicotyledons] the 
annual rings are nearly always narrow .. ; the 
colour of the wood is dark ...”: in the softwoods 
[conifers] “ the annual rings are a good deal wider 
than in the previous class. . . .” 

“ Dry rot is caused by the extraction of a portion of 
the mineral contents by the roots of the fungus.” 
“There are four conditions that are necessary for the 
successful germination and for the development of the 
fungus [causing dry rot]; these are darkness...” ; 
there 18 “ absolute necessity for the complete stagnation 
of the air_before ıt [the fungus] can develop to its 
fullest maturity.” 

Particularly dangerous as regards ifs practical results 
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are the misstatement that a fungus causing dry rot 
“is propagated only by means of spores,” and the 
allegation that fungus-infected wood can be sterilised 
by “ subjecting it to heat .. . ma drying kiln that 
is raised to.. about rro Fahr.” Of the many 
species of fungi causing dry rot the author deals only 
with three, all of them growing outside as well as inside 
wood; he never even mentions those species the 
vegetative growth of which is confined to the intenor 
of the wood. Despite of repeatedly terming dry rot a 
disease, he fails to see that the most economic treatment 
should be that suited to the particular fungus present, 
and regardless of expense he prescribes the same costly 
treatment for all. 

The part of the book dealing with the only two 
species of wood-attacking insects considered, Anobiwin 
punctatum and Xestobtum tesselatum, is perhaps the 
least unsatisfactory ; for the author appears to have 
made free use of the writings of Dr. Gahan and Prof. 
Maxwell Lefroy, and provides some excellent figures 
of the two species and their work Yet it is truly 
remarkable that an author setting out to give practical 
advice on preservation of wood in buildings should be 
under the impression, and should actually state, that 
dangerous attacks by Xestobium are more unseen and 
stealthy than those of termites and fungi causing dry 
rot. He appears to be unaware that a joist attacked 
by ‘worm’ sustains its load years after its surface 
shows holes made by these insects, whereas a joist 
hollowed to a mere shell by termites, or thoroughly 
rotten with internal decay caused by a species of 
Lenzites, may show no external sign of injury before 
it crashes P. G. 





British Universities. 

The Yearbook of the Universities of the Empire, 1926. 
Edited by W. H. Dawson. (Published for the 
Universities Bureau of the Britsh Empire.) Pp. 
xu+792. (London: G. Bell and Sons, Ltd., 1926.) 
75. 6d. net. 


HE “ Yearbook” was first published in 1974 as 
a handy substitute for a collection of the 
calendars of the universities of the British Empire. 
According to the preface, the aim of the editor was 
to collect from the calendars information of general 
interest and value to members of other universities, to 
public bodies, and to the public generally. This isa task 
by no means to be underrated, and we may say at once 
that it has been admirably carried out. The arrange- 
ment of the book 1s conveniently simple and consistent 
throughout,. so that in a few mufutes a working 
knowledge of.it can be obtained. 
RI 
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The volume is intended to be used for reference and 
can scarcely be said generally to be ‘ readable’ in the 


ordinary sense ; nevertheless, the introductions to the- 


sections dealing with the universities of Great Britain 
and Ireland, of Canada, of Australia, of South Africa 
and of India, form interesting summaries of the history 
of university education in the Empire. Under the 


heading of each university is collected a vast amount 


of important and useful information as to the in- 
stitutions, teachers and degrees, together with some 
account of inter-yiniversity co-operation and what may 
be called extra-mural work, such as public lectures and 
extension work. 

University education is now'an integral part of our 
national life, and the general public can scarcely fail to 
find interesting the sketch ofi the work of the uni- 
versities of the British Empire and the notes showing 
the developments during the past year. 

The appendices, in our opinion, constitute the most 
valuable part of the work. The sections on individual 
universities are undoubtedly algreat convenience, but 
would probably be used most extensively by those who 
already have access to the calendars. The appendices, 
however, collate information of the utmost value. It 
is obviously necessary, for parents and teachers especi- 
ally, to have a concise guide.to the professions and 
careers for which universities can provide preparation, 
and in this respect the information may be considered 
adequate. No less valuable is the section dealing with 
professional schools and subjects of specialised study 


_in the universities of the United Kingdom. Again, 


information 1s collected in the appendices as to matricu- 
lation examinations and conditions of admission of 


students from abroad. This alone should assure that. 
the “ Yearbook” is ready ofiacċess to parents and ` 


students, especially to those residing abroad.- We have 
had considerable experience of overseas students, and 
are certain that much disappointment and expense 
would, be avoided by them ıf' they had a clear idea 
before they left home as to what the universities re- 
quire for the purposes of admission. The “ Yearbook ” 


information on the subject i is by no means exhaustive, . 


but it at least provides an indication as to how to 
proceed. ' 

Much could be said in commendation of the other 
appendices, but it will be sufficient in a short notice 
to express our opimon that the editor has performed a 
great service by mcluding information about inter- 
university scholarships and regearch grants and about 
foreign universities, since the practice of migrating to 
other universities at home and abroad for advanced 
work has now fortunately becdme well established. 

In dealing with a book of this kind it is not un- 
important to note that there are complete indexes of 
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names and of colleges as well as a general index. 
Looking at the “ Yearbook ” as a whole, it is difficult 
to see how the material could have been arranged more 
effectively. It $ extraordinary what interest, the 
editor has managed to infuse into a book which, in 
the manner of directoriés, must be dull in places. The 
work, too, must be regarded as one result of the working 
out of the great aim of the body for whom it is published 
—the Universities Bureau of the British Empire— 
namely, to bring into closer touch with each other the 
universities ‘of the Empire. S. J. W. 


Histogenesis of Human Endocrine 
Organs. 
The Histology of the more Important Human Endocrine 
Organs at Various Ages. By Dr. Eugenia R. A. 


Cooper. (Oxford Medical Publications.) Pp. xii 
+119. (London:' Oxford University Press, 1925.) 
ras. 6d. net. j : 


N this small volume a praiseworthy attempt is made 

to record the histological appearances of some of 

the endocrine organs of the human subject at various 

ages. The author confines her task to the thyroid, 

parathyroid, pituitary body, suprarenals, and thymus, 

though recognising that the latter organ has little claim 
to be considered an internally secreting gland. 

For purposes of comparison of the same organ at 
different ages constant methods of fixation and staining 
are necessary, and the author has selected the simplest 
and most commonly employed. Formal infixation 
has its advantages when the material to be investigated 
is not available immediately after death ;: but exact 
cytology is impossible, and only the grosser changes in- 
structure can be revealed under these conditions. For 
this reason “the work will be of more interest to the 
pathologist than to the histologist. Another serious 
difficulty les in the determination of what is normal 
and what is pathological in human material. Some 
of the observations recorded in the book have been 
made on subjects, presumebly healthy, who have died 
from accidents, but the bulk of human material obtained 
from the mortuary is more likely to be pathological. 
The author is aware of this, and quotes Hammar to the 
effect that “the thymus gland is never found in the 
normal condition m persons who have died from 
disease.” But bearing this in mind, a real service is 
undertaken in the description of glands at different 
ages as revealed by ordinary methods. A knowledge 
of microscopic structure at various ages in the human 
subject can only be obtained by the continuous observa- 
tion of an abundance of carefully selected material. 
The author has made a good beginning, and it is to be 
hoped that she will carry on the work. 
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The pituitary gland 1s fully described; but it would 

be better in future to distinguish between the pars 
intermedia and pars tuberalis, the histological characters 
of which are quite distinct in the buman pituitary. 
Some interesting observations are made upon the 
development of the suprarenals, but the employment 
of special methods is necessary to arrive at their correct 
interpretation. 
_ The volume would be improved by the addition of 
the pancreas and gonads to the list of organs described. 
The condition of the Islets of Langerhans in patho- 
logical conditions requires investigation, but more 
elaborate methods would have to be undertaken if 
anything is to be made of the ‘a’ and ‘b’ cells of 
these structures. 

The photomicrographs are for the most part well 
chosen and admirably reproduced; an index and 
useful bibliography are also furnished. 





Our Bookshelf. : 


The Classification of Flowering Planis. By Dr. Alfred 
Barton Rendle. Vol. 2: Dictoyledons. Pp. xix+ 
636. (Cambridge: At the University Press, 1925.) 


30s. net. 


AFTER a somewhat long delay, the second and conclud- 
ing part of this work has appeared, and may be cordially 
welcomed. Like the first, it follows the system of 
Engler, but in a general and not in any very close 
manner, and with considerable alterations in the 
system that many will think to be great improvements, 
especially from the point of view of practical usefulness 
in the study of systematic botany—the purpose for 
which the work is chiefly designed. 

In a large monographic study, hke the great work of 
Engler and Prantl, one must try to represent as closely 
as possible what one considers to be the most natural 


hylogenetic arrangement practical with the know-- 


edge then available But in ordinary practice, with 
a reader who is not highly skilled in taxonomy, one 
may almost say that the more nearly phylogenetic the 
arrangement, the more difficult does it become to use 
the system for the everyday purpose of determining the 
approximate relationships of plants more or less casu- 
ally encountered. A departure from this method is 
desirable in the case of a book designed for students, 
and that is provided here with the restoration of the old 
-group of the Monochlamydew. To be able to place a 
plant at once in one of three, rather than in one of two, 
divisions of dicotyledons is a great simplification of the 
labour; instead of having to wade through thirty 
orders, one has at most only seventeen. Each of the 
three groups thus made is then grouped in a phylo- 
genetic arrangement, the Dialypetale, for example, 
beginning with the Ranales (now so commonly accepted 
as the most primitive of all) and working up to the 
Umbellifloree, the Monochlamydex running from the 
Salicales to the Centrosperme. Various alterations 
are also made in the arrangement of the orders and 
families, as compared with that adopted by Engler, 
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and a great improvement is the splitting of some of 
Engler’s unwieldy orders, eg. of his Geraniales into 
Geraniales and Rutales. as 

‘Turning to the details of the book, the accounts of the 
individual families are clear, full, and concise, and at 
the end of each is given a most useful reference to the 
two or three most important publications dealing with 
that family. Finally, a word of praise must be given 
to the clearly drawn and well-explained figures and 
diagrams. 


Plant and Antmal Improvement: a Textbook for Students 
of Agriculture. By Prof. Elmer Roberts, in consulta- 
tion with Prof. Eugene Davenport. Pp. mi+174+ 
5 plates. (Boston, New York and London: Ginn 
and Co., 1925.) 6s. net. 


Tms modest volume stands distinct among a rather 
considerable number of books on genetics and breeding 
which the past few years have brought us. Its aim is 
“To give the student an intelligent view of the pro- 
cesses involved in the improvement of plants and 
animals.’ A simple primer, with no pretensions to 
being anything else, in letter and in spint a ‘ practical 
man’s’ book, it seeks not to prove but to relate. 
Sunple language, with plenty of attractive illustrations 
and clear diagrams, will undoubtedly appeal to the 
agricultural reader who interests himself in science 
solely because ıt may forward his practice 

Although detail is minimised, the exposition of 
fundamentals appears in general to have that security 
which brevity may sometimes endanger The field of 
the book ıs naturally limited, but seems wisely chosen. 
Domestication with the elements of cytology and repro- 
duction in animals and plants make a good introduction. 
Then come the rudiments of heredity and selection and 
those interesting theories, like telegony and prepotency, 
with which the breeder appears almost to be born. An 
inspiring chapter for the breeder is taken up by the 
ancestry of domestic animals. At the end is the now 
inevitable chapter on statistics. This is almost too 
brief and simple to be safe. But it 1s not in the brief 
exposition alone that statistical principles are so pre- 
sented to the agriculturist as to jeopardise biological 
soundness. That yield trials should find no.adequate 
place is much to be regretted In scope and standard 
the book falls below the requirements of a normal 
university course for agncultunsts. It offers, however, 
very profitable reading for the beginner and will 
certainly attract the practitioner. 


Plant Forms and thar Evolution 1n South Africa. By 
Prof. J. W. Bews. Pp. viit199. (London: Long- 
mans, Green and Co, 1925.) as. 6d. net. 


In discussing in detail the growth forms of South 
African species of plants, Prof. Bews has developed 
in an inspiring way a conception of their ecological 
evolution. Starting from the idea that a certain 
number of plant habitats (such as moist, tropical 
forests, stream sides, and swamps) are likely to have 
persisted little changed for long periods and at least 
since Cretaceous times, he pots out that these primitive 
of habitat are on the whole chiefly populated by 
rimitive types of plants. This conclusion holds 
whether the plants are judged to be primitive either 
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on their reproductive characters or on their vegetative 
form. It is, therefore, a corollary of this that, on the 
whole, fhe more highly developed types of plants will 
occur chiefly in the more specialised types of habitat. 

The South African flora lends itself very readily to 
interpretation along these lines. A large element of 
the flora is assumed to have come from the moist 
tropical forests to the north, and it is, therefore, not 
unexpected to find that most of the characteristic 
endemic forms are xerophytic. Further, if, in line 
with recent discussions, the tree growth form ıs regarded 
as primitive, then it automatically follows that the 
large number of scrub and grassland species in South 
Africa are, on the whole, of more recent origin, and the 
general trend of evolution would thus be towards 
xerophytic types. Prof. Bews notes that in such 
sub-tropical areas there is a tendency for a larger 
number of tropical types to ap asa ma succession 
progresses, and he suggests the possibility of making 
use of this sequence to obtain ‘some idea of the evolu- 
tionary groupings. An interesting o tion is 
credited to General Smuts—that as the South African 
season develops, the tropical elements become more 
prominent, to the partial exclusion of the specialised 
South African types. 


Blacks and Pitches. By H. M. Langton. (Oil and 
Colour Chemistry Monographs.) Pp. xi + 179 +7 
plates. (London: Ernest Benn, Ltd., 1925.) 15s. 
net. 


Tms 13 one of a series of very useful monographs on oil 
and colour chemistry. The first five chapters deal with 
the production and properties of black carbonaceous 
pigments, followed by three chapters on the uses of 
such pigments in the paint, printing ink, and rubber 
industries. The following nine chapters deal with 
pitches, bituminous materials, and so on, the industrial 
uses in roofing felts, paving materials, paints, japans, 
etc., being considered in the concluding three chapters. 
Chapter xviii. is devoted to the weathering and ageing 
of bituminous materials. 

A very wide range has been covered, and it can 
scarcely be expected that a full treatment of the subject 
could be condensed into 170 pages. Nevertheless, the 
volume is very readable and the author is to be con- 


_ gratulated on having done so much im so little space. _ 


‘The general arrangement of the book is good, thé 
chapters following each other in logical sequence. An 
effort has been made to scan briefly all recent work on 
the subject, and for the reader seeking more detailed 
information the references and bibliography will be 
found very useful. 

The author has, of necessity, drawn largely on 
American sources of information, and it will be clearly 
apparent to any reader how little favour the subject of 
b and 
Great Britain. 

The Table IX. on p. 39, taken from Bulletin 192 
U.S. Dept.:of the Interior Bureau of Mines, ought to 
have been reproduced in full scale, since in its present 
state it needs a lens to read it. Tables X. and XI. suffer 
from the same defect, and also Fig. ro. In this rea a 
the explanatory details to which the numbers refer have 
been omitted. 
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pitches has found with research chemists in’ 


Visual Education. By FE. N. Freeman and others. 
Pp. vii + 391. (Chicago: University of Chicago 
Press; London: Cambridge University Press, 
1924.) 3.50 dollars. 


Many recent books on juvenile delinquency have 

that ‘the pictures’ have an educational 
influence in the undesirable arts of pilfering and truancy. 
This book, however, is a comparative study of the value 
of the moving picture and of other visual and oral 
methods of presenting themore conventional educational 
information imparted in schools. It summarises the 
results of a number of investigations made in the 
United States with a grant from the Commonwealth 
Fund. Most of the riments consisted in teaching 
the same lesson to el classes of children by different 
methods—the motion picture, the lantern, personal 
demonstration, and oral presentation—and comparing 
the subsequent knowledge and achievements of the 
children. 

The results so far obtained are not very conclusive, 
but suggest that up to the present the chief use of the 
motion picture is m ishing an introduction to in- 
struction about moving objects, but even then it should 
be shown in small lengths. For general purposes, 
demonstrations and oral lessons, with the accompany- 
ing personal emphasis of the teacher, give more satis- 
factory and results. 

Much research 1s needed, the authors contend, to 
find all the fields of instruction in which the cinema will 
be useful, and the form of film best adapted to educa- 
tional purpose. The interest aroused in this new type 
of teaching for industrial as well as for scholastic 
education will undoubtedly ensure that such research 
will be forthcoming. W. J.G. S. 


Left-handedness: a New Interpretation. By Beaufort 
Sims Parson. Pp. ix +185. (New York: The 
Macmillan Co., 1924.) 8s. 6d. net. 


THE interest that has long been felt in the subject of 
left-handedness is testified to by the forty-seven pages of 
bibliography at the end of this book, and by the number 
ahd variety of theories described in the first chapter. 
Hereditary transmission, visceral distribution, anato- 
mical inequalities, have all been advanced as possible 
explanations of left-handedness, but Mr. Parson finds 
none of these completely satisfactory and therefore offers 
a new and plausible theory of ocular dominance. His 
tenet, for which he gives experimental proof, is that 


man has p from binocular vision, and now 
has developed unilateral mghting facility which furnishes 
clearer vision. From this ‘one-eyedness,’ ‘one handed- 


~ness’ (as opposed to ambidexterity) naturally follows, 


for the hand on the side of the functioning eye is 
more convenient for aiming. Habit ensures that this 
same hand is used for the manufacture and use of all 
instruments. 

Mr. Parson suggests that the right, rather than the 
left, eye and hand have biological ascendancy from 
natural selection due to the increased chances of 
survival of those who used their left hands to protect 
their hearts, while their right hands were controlling 
their weapons. 

Mr. Parson has devised a manuscope—an instrument 
for determining the dominant eye, and hence the 
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probable handedness He has used it with interesting 
results with a large group of school children. The 
theory needs more evidence before it can be accepted, 
but it is decidedly suggestive and well worthy of future 
research, W j.G.s. 


Trattato di chinuca generale ed applicata al? industria. 
Per Prof. Dott. Ettore Molinari. Vol 1: Chimica 
tnorgantca Parte Seconda. Quinta edizione rive- 
duta ed ampliata Pp. vii+681-1351. (Milano: 
Ulrico Hoeph, 1925) 45 lire. 


Tse publication of five editions of a treatise on 
chemistry of the magnitude of ‘ Molinari’ within the 
space of twenty years furnishes irrefutable evidence of 
the cordiality with which the book has been received 
by Italian chemists. The present volume follows the 
same general lines as its predecessors and completes 
volume 1, dealing with inorganic chemistry. Although 
the bulk of this second part exhibits no great advance 
beyond that of the corresponding portion of the fourth 
edition, descriptions of most recent developments of 
value have been added. Moreover, a number of en- 
tirely new sections are included, the most noteworthy 
being those on the low-temperature carbonisation of 
coal, decolorismg vegetable carbons, pulverised coal, 
titanium pigments, and the borax industry of Tuscany. 
The umportant subjects of electrolytic soda and cement 
are accorded even more detailed treatment than 
formerly. 

In general, the statistical data which form such a 
marked feature of the book are brought up-to-date, but 
in many cases the prices of products are stil qualified 
by the description ‘ pre-War.’ The numerous figures 
are mostly well reproduced and the printing is good, the 
rather smaller type, of which considerable use is made— 
evidently with the object of reducing the proportions 
of the volume—being not at all irksome to read. The 
price is fixed at what in Great Britain and nowadays 
would be a ndiculously low amount, and any chemist 
with a rcs of the Italan language would find the 
book a profitable investment. TH Pas 


The Professor on the Golf Links: some Sidelights on 
Golf from Modern Science. By Charles W. Bailey. 
Pp. 91. (London: Silas Birch, Ltd., n.d.) 2s. 6d. 
net. 


Tus book is by the same author as “ The Brain and 
Golf,” which was reviewed in these columns (August 23, 
1974, p. 271). It consists of a light-hearted report of 
the casual conversations of some members of a golf club. 
The chief talker is known as ‘The Professor, whose 
topics range from the effect of jazz jumpers for men 
on their interest in colour and relation to women, to 
psychological types as reflected on the golf course and 
even in the owners’ golf sticks as well. The author aims 
_at linking golf with mental and physical science jn order 
to interest the average golfer and lower his handicap. 
It is in lighter vein than the preceding volume, but 
contains much sound psychology embodied in anecdotal 
form. He describes golf as the safest safety-valve, 
because in it the unconscious gets an opportunity for 
expression in a way socially safe and personally satis- 
fying. One would like to know the incidence of psycho- 
neurosis in golfers: Are the irascible people who let off 
their irascibility on the links thereby rendered com- 
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paratively innocuous and able to bear with equanimity 
the stresses of ordinary hfe? The author has yet to 
give us a more subtle analysis of behaviour on, the golf 
links in terms of modern psychology. 


Simen, tis Heights and Abysses: a Record of Travel and 
Sport in Abyssima, with some Account of the Sacred 
City of Aksum and the Ruins of Gondar. By Major 
H C Maydon. Pp. 244+12 plates. (London: 
H. F. and G. Witherby, 1925.) 16s. net. 

In setting out on the journey which is described in 
this book, Major Maydon and his companion, Capt. 
Blain, had as their objective the barrier of mountains 
which forms the north-western edge of the great 
Abyssinian plateau. A preliminary journey of recon- 
naisance in 1922-23 was followed by a second expedition 
in 1923-24 in quest of the Waha ibex (Capra Walie), 
the home of which 1s in Simen, although its existence, 
as the author says, “ was a question of uncertainty.” 
From Simen they went on to Addis Ababa and into 
the Arusi country in search of mountain inyala. 
Major Maydon’s descriptions of the wonderful hill 
country of Abyssinia, slashed by precipitous ravines 
and abysses, conveys a vivid impression to the reader, 
which is enhanced by some excellent photographs; but 
he seems to have found, with reason, the natives less 
attractive than their country. The appendices, in 
addition to descriptions of the Walia ibex and the 
nyala, and their habits, give information relating to 
prices and outfit which will be useful to those who may 
be inspired by the author to follow in his footsteps. 


Practical Pharmacognosy. By T. E. Wallis. Pp. 
x+rrş. (London: J. and A. Churchill, 1925.) 
7s. 6d. net. 

Tms excellent little book will be of great value to 

teachers and students requiring an elementary guide 

to laboratory work in pharmacognosy. The standing 
of the author, who is lecturer in botany to the Pharma- 
ceutical Society, and the recommendation implied by 
the contnbution of a foreword by Prof. Greenish, are 
sufficient guarantees of the accuracy of the text, which is 
arranged in a very clear and practical manner. The 
ground covered is necessarily familiar, but the chief 

value of the book hes in the fact that it is essentially a 

statement of the laboratory work in this subject given 

at Bloomsbury Square. Part 1 consists of schedules 
of instructions for the examination of the drugs, each 
schedule being accompanied by a most useful comple- 

ment in the form of short notes. Part 2 compmses a 

description of forty-five medicinal plants and concludes 

with a scheme for the description of drugs. The book 


‘is abundantly illustrated, and special reference must be 


made to the many skilful line drawings prepared by 
the author and his wife. 


The Pocket Book of British Birds. By Richard Kearton 
and Howard Bentham. Pp. ix+389. (London, 
New York, Toronto and Melbourne: Cassell and Co., 
Ltd., 1925.) 6s. net. 

Mk. Kearton and Mr. Bentham have produced a 
pocket guide to British birds. The letterpress consists 
of a condensed summary of the usual text-book informa- 
tion about each species. The very small reproductions 
of photographs seem unlikely to be so useful for 
purposes of identification as the authors suggest. 


° 
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Letters to the Editor. 


[Ths Eaitor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undtriake to return, nor to correspond with 
the writers of, rejected pts intended for 
this or any other part of NATURE. No notice is 
taken of anonynious commusications. | 


The Fine Structure of the X-ray Absorption Edge 
in the K-Series of Argon and its Possible Inter- 
pretation. ' ; 


As is well known, X-ray absorption phenomena may 
be characterised in the following manner: In general 
the a tion decreases with decreasing wave-length 
of the X-rays A sudden increase of absorption, 
however, takes place at some definite wave-1 
(‘ absorption edges ') characteristic for the absorbing 
element in question Each of those abeorption edges 
is connected with the removal of an electron from a 
corresponding sub-group of electrons in the atom As 
for the heavier elements there are one sub-group of 
electrons in the A-shell, three in the L-shell, five in 
M-shell, we might expect the existence of ono 
K-absorpton edge, three L-edges, five M-edges. Such 
sage have really been found for several elements by 

ifterent workers. ; 

More accurate measurements, especially of the 
workers in Siegbahn’s laboratory, have brought to 
light that the wave-lengths of the rene dane edges 
to a rather small amount still depend òn the chemical 
or physical state of the absorbing element. Besides, 
in some careful investigations it been shown that 
the main absorption édge very often is accom ed 
by one or two o at father faint EIo Iy unmediately 
in the neighbourhood and usually to the short wave- 
length mde of the main edge. As has been shown by 
Miss Chamberlain,’ at any raté part of this ‘fine 
structure’ of the absorption edges must be ascribed 
to the presence of different chemical compounds ım 
the absorbing screen used in the investigations. As 
in the case of AR registration, the time of 
exposure has to be rather long, it ıs reasonable to 
assume that an appreciable amount of the absorbing 


- substance may be decomposed during the exposure by 


the action of the X-rays. We have, however, several 
reasons for believing that not all of the fine structure 
of absorption edges hitherto observed can be explained 
in the above simple way. j 

In order to obtain some mòre conclusive data 
regarding the fine structpre of absorption edges, we 
have investigated the Ka tion spectrum o: on. 
The use of this substance several ım t 
advantages. The well-known een vacuum- 
gpecmgrapa could be filled with the gas. By varying 

e pressure of the the most favourable condition 
for getting a sharp absorption a was easily obtained. 
Complications due to chemical changes of the ab- 
sorbing substance as observed by Miss Chamberlain 
are excluded. Besides, we should expect that an 
eventual fine structure in the case of a mono-atomic 
gas* would afford less difficulties for a theoretical 
interpretation. 

One of the present writers," and independently 
Wentzel,? have suggested the following explanation 
of the fipe structure of X-ray Aa dt edges. 
The main edge in the case of the K-absorption 
corr ds to the transition of one K-electron just 
tothe outside of the atom; the other edge or edges 

2? Katharme Nirorr, October 7, 1924; Phys. Remee, 
*, Hoe Letschnfi fir P 25, 83 (1 
*G Wetra; se Alta book, fourth 


NO. 2947, VOL. 117] 


echtion, p. 326. 


lying to the short vippi toe side of the main edge 
ould correspond to a simuitaneous transition of two 
electrons connected with one single a tion act. 
If one of these electrons 18 the K-electron and the other 
an electron of the outmost sub-group, we should 
expect the order òf magnitude of the energy difference 
of the main edge and the secondary edge to correspond 
to about ro volts, which is just the order of magnitude 
usually found by experiment. - 

The absorption edge of argon was exposed with 
gypsum as the aea crystal. Though several 
exposures were tried with argon pressures rangin 
from 3 mm. to 80 mm., no fine structure at all coul 
be detected on the plates, the edge itself being very 
sharp and prominent. Using the same as 
analysing crystal for the elements orine and 
potassium as absorbers, however, in the same time 
of exposure (from one to six hours) a very fine 
structure was easily obtained. The same was 
tried for other regions of the spectrum where we should 
expect secondary edges connected with a simultaneous 
transition to the outside of the atom of a A-electron 
and an electron of one of the other sub-groups of the 
M-shell, or a tranmtion of a K-electron and an 
L-electron, or of two K-electrons. No such edge 
could be detected, though in our experiments a sudden 
change of the total absorption of 1 per cent should 
have been easily detected (the total absorption being 
95 per cent. of the intensity of the incident rays). 
From these ents we may conclude "tat 
absorption processes connected with transitions of 
more than one electron do not contribute to the 
absorption of X-rays to any appreciable amount, and 
that such tranmtions at any rate cannot explain the 
occurrence of the fine structure of abeorption edges., 

We may also assume that the fine structure of 
absorption edges might correspond to transitions to 
the different optical orbits available for the electron 
removed from the inside of the atom by an absorption 
-process‘ Now in the case of a mono-atomic gas such 
as on, the fine structure connected with those 
optical orbits may be easily estimated. If an electron 
has been transferred from the K-shell of argon to an 
optical orbit of the same atom, this electron moves 
in a field of force which to a high approximation must 
be the same as the field of force of the valency electron. 
in the ordmary potassium atom, the erence in 
nuclear charge of one unit being compensated by the 
absence of one K-electron the same selection 
rules which are applied in the field of optical spectra 
and of ordinary X-ray also hold for a transition 
of an electron from an X-ray orbit to an optical orbit, 
the only optical orbits which in the present case come 
into consideration are p~-orbits, as the orbit of the 
K-electron may be com with an optical s-orbit. 
The largest energy difference between #-orbits, 4.a. 
the difference between 2p and 3p, corresponds to about 
I4 volts, which 18 far too small a difference to be 

ted in our experiments referred to above. 

© therefore repeated the experiments with calcite 
oo tip aaa Se ee 
0025 Im) e really succeeded in obtaming two 
ifferent absorption edges at about o-r mm apat 
separated by a rather sharp black line. Control platee 
were taken to make sure that the obgerved structure 
could not be ascribed to any other cause but the 
presence of argon in the spectrograph. Measurements 
of our plates gave for the difference of the observed 
edges about 1-7 X.U. corresponding to 1-7 volts 
(with an accuracy of about 20 per cent) us We 

may state that the difference measured ıs certain! 
of the order of magnitude theoretically ernest: 


4 An analogous was made for the first time by Kossel, in his 
earher work on the tion af X-ray spectra. 
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With the lutherto obtained ıt is, however, 
im: ble to decide with certainty if this difference 

y must be ascribed to a 2p and a 3p orbit (the only 
‘other en difference of the potasmum spectrum 
which might come into consideration as bemg of 
about the same magnitude 18 1s-2p corresponding to 
16 volts). Other eventual edges corresponding to 
higher p-orbits lie too close together to be separated 
even with calcite. 

Expernments are being started with the X-ray 
absorption of neon, for which fine structures 
are expected correspon ing to energy differences ın 
the optical spectrum of um. As in this case the 
separation is expected to be much larger than in the 
case of argon, we hope to be able to decide some 
questions which still remained unsettled in our 
experiments with argon. D. COSTER 

J. H. VAN DER TUUK 

Physical Laboratory, University, Groningen 





-. 


Spinning Electrons and the Structure of Spectra. 


Gounsmit and Uhlenbeck have suggested that the 
structure of multiple lines in can be made 
much more comprehensible 1f it ıs assumed that the 
electron itself has a magnetic moment of one Bohr 
magneton fag iid and an angular momentum of 
one-half unit (A/4r), which can orient itself in various 
ways with respect to the normal to the electron orbits 
Goudsmit and Uhlenbeck point out (Naturwissen- 
schafien, Nov 20, 1925) that to obtain such a magnetic 
moment from the rotation of a Lorentz electron about 
its axs, there would have to be a peripheral velocity 
greatly scapes ar S speed of hght.. It can also be 
easily seen that the magnetic energy with its resul 
mass would be much greater than the electri 
energy. These difficulhes do not seem to be easy to 
overcome by any small modification of the classical 
model of the electron. Ita , however, that an 
entirely different picture of electronic structure, based 
on the idea of hght quanta, is capable of giving a 
consistent explanation of the energy of the electron, 
and also of predicting the values of some of the 
electronic constants 

The author has suggested that the energy in light 
waves consists of Sue quanta which are 
guided by a virtual field, along Poynting’s.vector or 
some similar direction. In general, e direction 
could not be just that of Poynting’s vector, for that 
does not, transform as a velocity under the Lorentz 
transformation. In the icular case where E and 
H are equal and at nght angles, however, as for a 
wave in free s , & vector of magnitude c along 
Poynting’s vector may be proved to transform as a 
velocity, so that for case it can be taken as the 
velocity vector of the quanta. A defect in such a 
scheme was the existence of the constitutive en 
of the electrons, which presumably is energy in the 
field, although otherwise the field was not supposed 
to carry en . The present suggestion is that the 
electron’s: field itself is virtual, and that its energy 
consists of a quantum, which is permanently attached 
to it, revolving about ıt To make this consistent 
with the radiation theory, the path of the electronic 

uantum should be determined.in the same way as 

o path of a quantum ın a radiation field. This can 
be done; for 1f we imagine a virtual field, consisting 
of an electrical point singulanty s, and a magnetc 
doublet singularity sh/4rmc, there is a circle in the 
equatorial plane at every point of which orolig Se 
vector is tangential to the circle and satisfies the 
particular conditions given above, so that this orbit 
can be the path of a quantum The circle has a 
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radius 7, satisfying the condition that the electric 
field at this distance, 6/r,*, should equal in magnitude 


the magnetic field, sh/4rmcy,*, which gives f= 
hj4yme=1-93x 10 cm. Evidently at pSints of 
this circle the fields are perpendicular to each other, 
and Poynting’s vector 18 tangential. The picture of 
the electron 1s then an energyless field from a point 
charge and doublet, with the energy and angular 
momentum located in the quantum travelling with 
the speed of light in a circle of radius 7,. 

We assume the energy of the quantum to be given 
by the quantum condition for a rotator in, its first 
state, E=h»/z, where » is the frequency of rotation. 
Since the quantum travels with the velocity of hght, 
this freque is c/arry. Substituting for rẹ this is 
r =2mc?]h, gng from the quantum condition 
E= hr|2 = më. e mass of this energy 1s Ej =m, 
so that the quantum carnes just the mass of the 
electron. The angular momentum 13 equal to nrc ; 
again substituting for 7), this equals oe Thus 
we obtain a rational explanation of the -quantum 
value of the angular momentum, and of its anomalous 
ratio to the magnetic moment. 

In attempting to work out the dynamıcs of the 
paths of quanta, many interesting questions present 
themselves. It is necessary to consider that there 
are forces acting oŭ quanta which must o te when 
the quanta change their direction and hence their 
momentum The reactions of these forces on atoms 
may in some cases be the “ quantum forces ” which 
the author has suggested for changing the atom from 
one stationary state to another in a quantum transi- 
tion. It i8 ho that a further study of these 
forces will provide more definite information about 
the dynamics of an electron such as has been here 
5 shee eee J. C. SLATER 

erson ical Laboratory, 
Harvard University, 
March 18. 





Mercury Helides. 


In a first note (NATURE, December 13, 1924, p. 861) 
I announced the synthesis of mercury helide. Ina 
second note (NATURE, March 7, 1925) the empirical 
formula of the compound was given as HgHe, and after- 
wards (NATURE, June 20, 1925, p. 947) the formula 
HgHe,, was substituted for the earlier one. Details 
of the methods and apparatus used for synthesizn 
the compound were given in a papar communica 
to the Royal Society last July. e chief points of 
interest with which that paper dealt may be con- 
veniently enumerated as follows : ' 

1. The formaton of the helde 1s accompanied by 
a decrease in the pressure of the helium. g 

2. The maximum decrease ın pressure during any 
synthesis was never greater than 3-3 per cent. of the 
initial pressure of 6 mm. 

3 At ordinary temperatures the helide possesses 
stability, but on passing the gas over a red-hot 
platnum spiral it is cbmpletely resolved into its 
components; and as a result of the decomposition 
the helium is restored to its original volume and 
pressure. . 

4 The compound is neither liquefied nor absorbed 
by charcoal at the temperature of liquid air. 

5. In a quanttative analysis of the helide, the 
total weight of the mercury obtained was 0 00021079 


ar Experiment poe that the helde is most 
readily formed when the pressure, of the helium 
approximates 6 mm. of mercury 

7. Qualitative expermments made with a Jamin 
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interferometer having tubes 25 cm. long showed that, 
as the synthesis progressed, the refractive index of the 
mixture became somewhat greater than that of the 
helium dlone. 
the past seven or eght months the plats 
for synthesizing the helide have been modified and 
the apparatus enlarged. Al qualitative experiments 
made with the new ap tus have clearly indicated 
the formation of the de HgHe,, and have thus 
tended to confirm the accuracy of my earlier work. 
The new ra ae produces a larger quantity of 
helide, but the mammum percentage found mixed 
with the helium has never exceeded that obtained 
in my first experiments. 
Using three differently formed thesizers in series, 
I have now succeeded in obtaining a second helide 
of mercury. This also remains gaseous at the tem- 
perature of liquid air, and charcoal fails to absorb it. 
During the thems of the second helide the 
ri of the helium was unaffected. Taking .the 
ensity of helium as 1, that of the mixture of helium 
and helide, when measured with an Aston micro- 
balance, was found to be 1-150. The helide was 
decomposed by passing it over a red-hot platinum 
spiral and the mer collected. Its weight was 
0-0002 ae Assuming the formula of the helide 
to be gie, the calculated density of the mixture is: 
1-148. e close agreement between the measured 
and calculated values leaves no doubt as to the 
formula for the belide. ` 
To account for the non-liquefaction of the helides 
at the temperature of liquid air, I was inclined to 
them as clouds of particles. On this 
pont Prof. Sorte ne been kind enough to give me 
own views. e writes, “ I do not it likely 
that you have a cloud of solid or liquid particles passing 
through the liquid air, though it is perhaps a possibility 
to be ein mind. ... My own view 1s rather that 
a compound of helium is of a different category from 
any known chemical compound, as the completed 
ring of electrons which never act as valency electrons, 
must be so acting in this case. If so its properties 
cannot be inferred from those of known gases, and 
there is therefore no œ priors reason’ to expect that 
it would be condensed by liquid air and charcoal. 
al aad must be ascertained ds #ovo, and none” 
of them can be inferred from known chemical data,” 
Prof. Soddy regards his views as tive. ` 
In conclusion, it may be added that experiments 
made with pure argon yielded results entirely negative. 
Prof. Soddy has suggested that ıt would be of interest 
tó repeat the nG with'neon substituted for 
helium. This I propose doing as soon as I can either 
purchase or obtain the loan of some 20 cc. of the 
pure gas. The presence of helium would obviously 
detrimental. J. J. Maney. 
Daubeny Labora 3 
Magdalen College, ord, ~ 
March 25. 





Ecotypee of Plants. 


‘tn Horediias, Bd, vi (1925), which hag just come to 
hand, there is an extremely mterestin per by 
Gote Turesson on “ Plant Species in Heaton to 
Habitat and Climate” This author has grown in’ 
Sweden upwards of 10,000 cultures of various types 
and races of certain widely distnbuted plants, in order 
to ascertain the precise nature of the forms inhabit- 
ing different environments. Particulars are given 
concerning abopt fifteen species, with numerous 
illustrations 

It is found that the species exhibit parallel “ eco- 
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types,” which it is 


to designee by the 
names cam A an us, salinus, subalpinus, and 
alpinus. ese names are by themselves sufficient 
to indicate the nature of the habitat, and an ex- 
perienced botanist will be able to ee the char- 
acter of the adaptive modzfication. owever, these 
eco are to be understood to include only heredi- 
tarily modified forms, and the immediate effects of 
the environment are placed in another category. It 
is shown that the several ecotypes are not produced 
whenever the conditions seem to call for them. They 
are sorted out from the genotypes which the plant is 
able to produce.. Thus there are four species (of the 
genera Melandnum, Ranunculus, Rumex, and Geum) 
which produce ‘‘ alpmus ” ecotypes in Scandinavia, 
but not in the Swiss Alps, although the very same 
species exist in Switzerland. It is as if the plant 
produced the hand of cards, and the environment 
played the game. The five parallel sorts of ecotypes 
co: d with fve common of environments 
into which suitable varieties might enter and in which 
they prospered. 
the author has done his best to correlate the 
several eco with names already bestowed by 
botanists. this he has not been altogether success- 
ful, the numerous available varietal names, based on 
herbarium specimens, being often not precisely 
applicable in the sense desired. Thus in yaa 
isha the “ variety denudata ” is present in all 
three studied, and although the speci- 
men of Presi probably belongs to one of them, the 
restriction of the name to this ecotype would quite 
contradict the original intention and general e. 
It 18 therefore ee that previous names shall 
discarded in the type of work represented by the 
, and the ecotype names campesirss, arenarius, 
bee cubetieated, no matter what species 1s concerned. 
There are, however, numerous minor bio not 
covered in this way, and the author remarks in refer- 
ence to Lsontodon autumnalis: “ To those, however, 
for whom the increase and the naming of ‘new’ 
bio is a louie pleasure, as well as to other 
intending bidders, I am willing to offer a couple of 
hundreds hitherto undescribed in a living and ex- 
quisite condition.” f 
At this point it a be possible to question the 
adequacy of the author's methods. e ecotype 
names certainly have the very great advantage of 
being mtelligible in a general sense, without further 
explanation. But ought we to be satisfied with this 
“ general sense ” ? . Turæson himself brings out 
very clearly the fact that parallel ecotypes of the 
game species in different regions may not be just alike. 
Thus, while the eco system is highly illuminating, 
it should not take the place of geld ee aT 
panied by precise descriptions, and suppo y 
y Pa the haen. Also, ıt ı8 not clear T 
e most minute analysis of the various bic will 
not after all furnish the necessary ma for an 
adequate synthesis. Probably the fault to be found 
with taxonomists 1s not connected with the minuteness 
of their analysis, but with the mechanical way in 
which much of the work has been done, in the absence 
of guidance from biological thi . We may even 
believe that the coming years see the study of 
biotypes and phenotypes carried to extremes now 
undreamed of. The work will represent a fascinating 
game, out of which will emefge from time to time 
results of high practical and scientific value. 


T. D. A. CocKBRELL. 


Univermty of Colorado, 
Boulder, Colorado, 
March 12 
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The Boskop Skull. 


In criticising Pycraft’s paper on the Boskop skull, 
my whole object was to get a fuller consideration of 
what I believe to be an extremely important early 
human skull. Opinions will differ so to-the restora- 
ton of all imperfect human crania. We have seen 
how greatly anthro togun have differed ın the 
‘restoration of the Bi own man, and it is not 
surprising that there should be differences about the 
Boskop man. 

Pycraft agrees with Haughton in giving the 
greatest length as 205 mm. Now the calvana as 

ed certainly measures 205 mm., but much of 

e lower part of the frontal is lost, and though there 
was certainly no large supra-orbital eminence, there 
must have been, from the curve of the anterior part 
of the frontal preserved, at least a small one, and 
even Pycraft in his restoration shows a small one. 
By no possibility can the antero-posterior measure- 
ment have been less than 208 mm.: it may have 
been 212 mm. - Dart ives it as 210 mm., and this 
must be very near to the actual measurement. 

Pycraft doubts whether any anthropologist would 

‘restore’ the skull as I have done. Perhaps he is 





= Rortoraioa ot the Hasta sktl, with cating of sét parts as 
they may have been before the teeth were lost. 


right. His own restoration does not differ very 
tly from mine. He puts the temporal ent 
a little lower than I do, and he has failed to observe 
the small portion of parietal attached to the temporal. 
By lowering the temporal ent he would make 
the brain still larger than I would. He objects 
ly, however, to a brain of r900 c.c. or more. 
Elliot mith, Dart, and Drennen all agree to a brain 
of 1900 c.c., so that whatever errore I may have 
made in the restoration I am certainly in as good 
company as I could desire as to the result. 
With regard to the jaw, concerning which Pycraft 
has nothin i sy ab Paper, make nh ve | $ 
ATURE, ebruary 196 e owing remark- 
Ne statement : Sub of us who examined this 
ent while it was at the British Museum 
regarded it as of no importance at alll” When I 
examined the Pr ten years ago, and I havs never 
seen it since, I came to the conclusion, after very 
careful consideration, that the enlarged socket had 
held the root of the canine and not the first premolar. 
I made many drawings of the jaw, which I still have, 
and even had it X-rayed. Part of tho socket, but 
aot all of it, has been eroded by an abscess, but 
whether this is the socket of the first aaa or of 
the canine the jaw is still a remarkable one, and it 
will certainly come as a very great shock to many 
that a large ent of the jaw of an extremely 
ancient and completely fossiised human being— 
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possibly the oldest known ‘ Neanthropic’ type—is 
aeey by all those who have examined it at the 
Bntish Museum “ as of no importance at all’, 

Fig. 1 is from a restoration I made ten years ago, and 
may convince those who are not anthropologists that 
the skull and even the jaw are of some intereat. 

. R. Broom, 

Douglas, S. Africa. 





The Stone Age in Ceylon. 


In L' Anthropologie (Nos. 1 and 2, vol. 36) Dr. Fritz 
Sarasin discusses m a valuable paper (pp. 75-115) the 
pros and cons of this peior. He concludes that 
there existed a pre-Ved o Pa in Ceylon—-to 
which the “ Cambridge ry of India ” does not 
Tefer—whose culture was analogous to the Aurignacean 


of Euro 
De Sac: however, makes the arresting state- 
eae that rt is difficult to imagine how men, possessed 
of only small stone pe a ase incapable ‘of cuttin 
down trees, could exist in forests so humid and 
of leeches as those of the Ceylon mountains, and in 
which they could not find the n subsistence, 
unless, through climateric oscillations, there occurred 
steppe periods; and that it seems impossible, with the 
resent climate, for these human stations (which he 
) to have existed in the forests. : 
May I recall to Dr. Sarasin’s memory the conditions 
under which the Koeboes of Seana exist?, These 
ple, haps the most primitive on the globe and 
supposedly the most iacent inhabitants of Suaa, 
live in 180. lated communities in several regions of that 
island. Their abode from time immemorial has been 
in the vast, sunless, pathless, tiger- and leech-infested 
and moisture-laden virgin forests, out of which th 
Tarely emerge of their own accord, but through hich 
their sense of direction is ‘uncanny.’ They make no 
clearances, having no implements pales the work, 
nor do they calarai a single comestible. They 
subsist entirely on the inexhaustible products of the 
woods, y on durians, jack-fruits, figs, tubers 
of sorts, wild honey, and even the putrid carcasses 
they kan es discover. From time to e, when suc- 
mng a rhinoceros or a ae they gorge 
ean until only the bare bones of their feast 
remain, alongside which are left no signs of human 
activity. They live as do the beasts, ever in search 
of the wherewithal to ap ther insatiable appetite. 
Until the intervention of the Dutch authorttes, the 
Koeboes were hunted by Sumatran ‘radjahs’ and 
chiefs for enslavement as if they were really wild 
animals. The Malay so esteemed them when I made 
acquaintance with these nomads forty-five pe ee Bgo 
Hie faa true abiding place ;} 
-screens with palm leaves 
poe even than the Australhan’s hum 
peeve all of wood, are pointed, fire-hi 
spears and the d y accurate blow- ipe. 
A few among them now possess knives obtained pipe: 
the Malays by the curious method of silent exchan 
Their dead are thrown into some dense thicket, which 
is ofttimes set on fire, but the body is generally left 
for any prowling carnivore. This custom accounts 
for the rarity of their osseous remains—as probably 
for that of the bones of the Chelleans and Acheuleans 
——except of those sedentary few groups, ac es tamed’ 
and half converted to Moslemism, who ‘practise 
ulture. 
these a-lithic nomads had discovered stone 
artifacture, thar handiwork would have strewn the 
forest floor and been found abundantly én the alluvium 
of the rivers, without any marked climatic oscillations. 
Their discarded bel , which in a few months 
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turn to dust, leave no record of an age-long persistence 
under ther verdant sanctuary. Ther life-story, 
however, affords a highly mstructive picture of how 
generations knowing only wood, of whom no evidence 
survives, may have succeeded in handing on tHeir 
race from one millenninm to another. 
Henry O. FORBES. 
4 Haven Green, Ealng, W.5. 





The Hydrogen Doublet. 


In measuring doublet separations, the Fabry-Perot 
interferometer can be so adjusted that the fringes of 
one component fall half-way between those of the 
other. eliminates most of the distortion present 
in other instruments. Using this method, the doublet 

tions at a pressure of 0-5 mm. and a current 
density of 0-25 amp. a sq. cm, have been found to 
be 0:316+0-002 for Ha, 0-32940-005 for Hs, and 
0:35340:007 for Hy. The wavelengths of each 
component have also been determined and indicate 
that R = 109677-70+0-04, with the use of Sommerfeld’s 
formula. 

The doublet separations, however, do not fit 
Sommerfeld’s simple theory with the ordinary principle 
of choice, They can be explamed by assuming that 


the forbidden components for which Ak=o are’ 


present, increase in intensity with an mcrease in 
current, and are polarised with the electric vector 
parallel to the current. These components have 
always been found in the work on Het, so that they 
would naturally be expected in hydrogen. The 

resence in Ha of the component designated by 
Panaci as IIc, will reduce the theoretical separa- 
tion to the observed value, while the presence of Ib 
will not affect it very much. The polarisation of IIs 
will produce a smaller doublet separation in the light 
from the side of the tube than in tbat from the end. 
This 1s found to be the case when the current is heavy 
enough partly to orient the atoms. The corresponding 
polarisation of the ght from the side is found also 
at current densities in the neighbourhood of 1-5 amp. 
per sq. cm. The increase in intensity of these 
components with an increase in current will pro- 
duce a greater relative increase in the short wave- 
length component than in the other. This is found 
i aa entally to be the case. 

e intensities predicted by Kramers, upon the 
assumption of a disturbing field, are much too small 
to explain the observations if fields small enough 
to be compatible with the observed width of the 
lines are used. The results tend to sup the 

estions of Uhlenbeck and Goudsmit ATURE, 
February 20, p. 264), which in effect replace the 
principle of choice for azimuthal quantum numbers 
with the one for inner quantum numbers. 

Wiitiam V. Houston, 
National Research Fellow. 
Norman Bndge Laboratory, 
Pasadena, California, March 13. 





Domestic Heating. 


e LETTERS to NATURE have to be short, so every word 
should carry its full significance. I said in my letter 
in the issue of March 6 that the peculiar value in 
glowing coal fires ‘18 ether absent or very weak in 
radiation from anthracite stoves or gas and electric 
fires.” *To a careful reader ıt would be obvious that 
I had tried the effects of radiation from a gas fire 
Prof. Hill (April 3, p. 487) 18 correct in his asgump- 
tion that I wotld have got “equally good effects from 
a glowing fire.” I did sot get equally good effects 
from a glowing gas fire On the contrary, I got 
markedly inferior effects. Even the best form of gas 
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uritating rather than healing to 
to it. 

Of course, I allow that the bright light of a good 
electric lamp has some slight beneficial effect, and is 
better than nothi Prof. Hill quotes rts effect on 
the iguana, uman physiology, however, is very 
different from that of an iguana, and however useful 
evidence may be from animals, first-hand evidence 
from a sensitive human subject 1s much more valuable. 

Prof. Hall of the coal fire polluting the 
atmosphere and screening off the sunshine. May I ask 
him to examme the returns of the tonnage used ın 
domestic fires and note how small it 1s com 
with the millons of tons used by commercial fires? I 
am entirely with him in that electniaty and 
gas should be used in all factories and for cooking 
and heating water. Moreover, before condemning the 
domestic coal fire, Prof Hull should take into considera- 
tion the possibility of its improvement (which I urged 
upon our Governmentin 1914) The valuable domestic 
quahties of coal could be retained and the smolkiness 
and economic loss of by-products be eliminated by 
the use of partial coking at low temperature. 

MARIE C STOPES. 

Givons Grove, Leatherhead, Surrey. 


The Oxidation of Ammonis. 

L. ANDRUSSOW (Bør. 59, 458, 1926) has suggested a 
scheme of reaction for the oxidation of ammonia in 
which nitroxyl, NOH, 18 an intermediate product. 
The scheme put forward by Andrussow, together with 
many others, were derived by the present writer some 
years ago when ongagod in experimental work on 
ammonia oxidaton, but none of these has been 
published. It seems desirable, however, to pomt ont 
that the scheme put forward by Andrnssow suffers 
from the defect that nitroxyl, NOH, of formed as an 
intermediate product, might be to break 
down to a considerable extent into nitrous onde, a 
substance which, so far as the wnter 1s aware, has 
never been detected among the products of the oxida- 
tion ofammonia. A more likely intermediate product 
would be nitrohydroxylamic acid, which 1s known to 
break down with formation of nitric oxide It 1s 
suggested that the oxidation may occur in the follow- 
ing stages, each reaction imn which 1s bimolecular or 
unimolecular : 


fire 18 positivel 
surfaces 





G) NH, + O, = NH,0,. 

(n) 2NH,0, = 2NH (ÔH), 

gu 2NH,(OH), = N EL (OH), + 2H,0 
Ò, + H0 


1v) N,H,(OH),+O,= a 
3=2NO+H, 


intended to make further experi- 
ments on the mechanism of the oxidation of ammonia 
but has not been able to carry these out. He therefore 
puts forward the above hypothesis as an alternative 
to that of Andrnssow, since it does not seem open to 
the objection mentioned above. 


J. R. ParTINGTON 
East London College, 


University of London. 





What We Know. 


Ler this, from Meredith, be my re 
electrician in my composite frend Sir Q. 
(Naturg, March 27, p. 453). 

O mr, the truth, the truth | is’t in the skies 

Or in the grass or ın this heart of ours ? 

But O the truth, the truth | the many eyes 

That look on ıt ! the diverse things they see, 

According to their thirst for fruit or flowers ! 
Pass on. it 1s the truth seek we. 


Henry E. ARMSTRONG. 


ply to the 
ver Lodge 





APRIL 24, 1926] NATURE 591 
Odours and the Sense of Smell. 
-By Dr. J. H. KENNETE. : 


fR0M year to year the numbes and extent of 
specialised investigations of the organs and 
sense of smell and of odorous substances is steadily 
increasing. There are few treatises which deal with the 


subject in a comprehensive manner, and none which. 


could be termed exhaustive. The reasons for this 
deficiency in scientific literature are many, the main 
reason being the difficulty of combining, except by 
means of a symposium, expert knowledge of each of 
the many different subjects which coalesce in the 
science of smell. Boyle’s “ Exercitationes”’ (1672), 
Cloquet’s “ Osphrésiologie”’? (1821), Zwaardemaker’s 
“Physiologie des Geruchs” (1895), and “ L’Odorat” 
(1925), the presidential address to Section A of the 
British Association (1898), by Prof. Ayrton; Haycraft 
on “The Sense of Smell” (1900), Henning’s Y Der 
Geruch ” (1916), the “Essai d’olfactique physio- 
logique,” by Heyninx (1919), and “ Smell, Taste, and 
Allied Senses ın the Vertebrates,’ by G. H. Parker 
(1922), are some of the outstanding efforts towards an 
integration of the heterogeneous elements composing 
the science of smell. This co-ordination of special 
knowledge comprised in the science of smell (olfactology, 
osphréstologie, Geruuchslehre) in its widest inte retation 
may conveniently be termed ‘osmics’ (Fosmigque, 
osmica, Osmtk). 

The subject may be divided into three main and 
interdependent aspects or foci; morphological, psycho- 
physiological, and physico-chemical. In addition there 
would be included all the numerous applications en- 
gendered by the science in its different aspects. 

The morphological division, again, may be divided 

into two parts—one dealing with the structure and 
development of the peripheral and central olfactory 
apparatus (osphrenes), and the other with the structure 
3f odorous apparatus (osmenes), both in health and 
disease. There are many anatomical, histological, and 
embryological data available; for example, accounts 
of the olfactory mucous membrane of the frog, the 
olfactory nerve of the goose, the absence of olfac- 
tory pigment in albinos, hippocampal abnormalities 
‘n epileptics, scent organs of butterflies, and the 
xdorous gland of the chamois, to mention some at 
random. All these many isolated observations require 
some sorting out and co-ordination, not merely in order 
© facilitate knowledge of morphological work already 
jone, but also to stimulate and direct further research 
ind integration of knowledge. Even the comparative 
iistology of the olfactory mucous membrane, or that 
af the vomero-nasal organ, has yet to be completed, let 
alone the comparative morphology of osphrenes and 
menes as a whole. Consideration 1s also due to the 
‘onnexions between the olfactory apparatus and other 
arts of the body, such as endocrines and the sexual 
ıpparatus. Osmics thus provides a most extensive 
ield of research, not only for the individual morpho- 
ogist, but for team work. 

While noses have an interest all of their own, it is 
heir performances which make a wider and more 
tensive appeal. From the mysteries of good and evil 
s represented by fragrances and stinks, to the examina- 
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tion of the psycho-galvanic response to the action of 
hydrogen sulphide and amyl acetate on the lipoids in 
the hairs of the olfactory cells, is a far cry, a cry dimly 
perceived by the osmic as well as by the cosmic 
philosopher. The general study of reactions to 
olfactory stimuli is not easily systematised, partly 
owing to the prolopged courtship between physiology 
and psychology. However, a discussion of some of the 
problems requiring elaboration will indicate the scope 
of the physiological and psychological aspects. 

To begin with, the nature of olfactory stimulation is 
not yet satisfactorily understood. The general opinion 
would favour the theoty that it is induced by some form 
of solution of the odorous molecule (odorivector, 
Geruchstrager). The minimum number of such odori- 
ferous molecules necessary to produce an olfactory 
sensation is estimated by Prof. Zwaardemaker to be 
20x10 in one nasal fossa. The intensity of the 
sensation would appear to depend on the number of 
molecules impinging on the olfactory mucous mem- 
brane, while the quality of the sensation depends on 
the molecular structure of the odorivector. According 
to Heyninx, the quality of the olfactory sensation 
depends on the wave-length of the molecular vibration, 
only such wave-lengths being sensed as lie between 
0-35 and o'2op. - He does not record the inference 
that this theory would account for the greater liminal 
range in many animals. Further, following conclusions 
by Parks which have been quoted by Chwolson, the 
molecules would form a layer of o-13u in thickness on 
the surface of the olfactory membrane. Ther vibration 
would be transmitted to the olfactory hairs and cells 
Heyninx suggests that the olfactory pigment functions 
go as to provide something like resonance. It has 
occurred to the writer that such ‘ resonance’ may be 
due to one of the primary functions of the pigment 
being possibly that of a protective screen t over- 
stimulation of structures in the corium of the olfactory 
mucous membrane, by ultra-violet activity. 

A considerable amount of work has been done by 
various observers, chiefly by Zwaardemaker, on the 
measurement of olfactory acuity (olfactometry) m 
health and disease. Observations on the senses of the 
Todas, by Rivers, and experiments on Javanese and 
Europeans, by Grijns, adumbrate a more extensive 
investigation of olfactory acuity ın the different races 
of mankind. More quantitative data than are now 
available on the olfactory acuity of animals are also 
desirable. Of interest here, too, is the measurement 
of simple reaction time, which has been carried out by 
Buccola, Moldenhauer, Vaschide, and requires ampli- 
fication and comparison witb association time. Crudé 
stop-watch experiments tend to show that in a given 
individual the time required for smell-word associa- 
tion does not seem to differ from that for word- 
word association; but there is a difference which 
requires demonstration by more exact methods of 
experimentation. 

Another interesting field for research ig the investiga- 
tion of olfactory reflexes and odour preferences. There 
are inborn and acquired likes and dislikes, which form 
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a kind of olfactory syndrome or diathesis characteristic 
. of the individual. Owing to fluctuations in the affective 
judgmeat of odours due to changes in metabolic con- 
ditions, it would seem probable that an olfactgry 
diathesis would have some diagnostic value, especially 
if linked with an examination of colour preferences. 
Although the history of perfumery gives much infor- 
mation with to odour preferences among different 
peoples, experiments on a large scale are desirable in 
order to correlate affective judgments with other 
factors, such as pigmentation, endocrine balance, etc 
Quite an appreciable amount of work has been done on 
the- question of smell and sex, but there is room for 


further investigation. The problem of preferences is, 


intimately related to the examination of olfactory 
associations. When dealing with familiar odours, the 
tage of failures to form ascertainable associations 
13 relatively small, according to recent (1924) experi- 
ments only about 15 percent. The fact that olfactory 
associations are very largely formed unawares, makes 
their investigation of some practical importance, 
especially when linked up with olfactory associations 
occasionally occurring in dreams. An odour con- 
stitutes a more effective characterisation of persons, 
objects, and places than a verbal description, and the 
absence of a direct vocabulary of olfactory sensations 
raises difficulties. However, the images called up by 
bdours are so vivid that there-would seem to be a case 
for. their occasional employment in the practice of 
psycho-analysis. Another suggestion is to employ 
odours to induce certain ‘ moods’ for therapeutic pur- 
poses, and perhaps, in time, the ancient use of burned 
feathers may develop into a.system of osmatherapy 
based on a wide knowledge of olfactory reactions. 
Olfactory fatigue has not been mentioned, nor the 
problem of a classification of odours, nor methods of 
educating the sense of smell, nor a tithe of the many 


'- The Geological Age ot the Earth.'- 


J5 delivering the twenty-seventh Robert Boyle 

lecture last year, Prof. ‘J. Joly retume to his 
attack on the higher estimates of geological time which 
have been based on the lead-tatios of uranium-bearing 
minerals. He favours an estimate of 160'to 240 millions 
of years for the period that has elapsed since the 
Archean, and refers to the lead-ratios of certain thorium 
minerals and to the sodium method of arriving at the age 
of the oceans as providing confirmatory evidence. It 
can, I think, be shown that in both cases the data used 
are misleading, and that the results from both methods 
can be readily interpreted to support the very estimates 
to which Prof. Joly considers they are opposed. 

On the assumption of uniformitarianism, the salinity, 
of the ocean points to an age of about 80 to roo million 
Years. The amount of sodium in the oceans has been 
determined with sufficient accuracy to justify the 
method, but this cannot be said of the annual incre- 
ment of sodium brought down to the sea by the rivers. 
Denudational statistics show that for all the open 
. drainage areas of the world, the total amount of sodrum 
removed in solution is more than 2-1 per cent of the 
material mechanically and chemically removed froth 
the lands. Of the other hand, the rocks actually ex- 

4 Oxford Untvecnty Pross, 1986, pp. 18. Ih 
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oo awaiting co-ordination and further research 
y the physiologist and psychologist. The plethora of 
osmics is further indicated by the multitude of problems 
arising from a consideration of the nature of odorous 
substances (osmyls). 

The relations between odour and chemical constitu- 
tion, emphasised by Haycraft, Cohn, Durrans, and 
others, by the increasing number of investigations 
carried out in the industry of perfumery and flavouring 
materials, has been further extended by recent research 
on henomena connected with odorous icles. 
Tyndall’s discovery of the absorption of radiant heat 
has led to the examination of infra-red absorption 
by Grijns and the ultra-violet absorption bands by 
Heyninx, and of correlated phenomena. It is not yet 
possible’ to draw satisfactory physiological conclusions 
from these investigations (the interpretations of which 
are open to criticism), but it can be stated that potential 
molecular energy may act on the olfactory cells. 
Zwaardemaker and Hogewind (1920) have pointed out 
that in homologous series there is an increase in dia- 
magnetism exactly proportional to the number of atoms 
in the molecule. However, even Zwaardemaker (1925) 
is obliged to acknowledge that the precise nature of 
the o ry stimulus has not yet been satisfactorily 
explained, but that “ il y a de nombreuses 
pleines de promesses, qui pourront être TRA en 
continuant la recherche physique.” Even this most 
cursory and incomplete account of some of the in- 
numerable problems tends to show the need for co- 
ordination and direction of research, not merely in the 
interests of pure science, but also on account of the 
numerous applications in everyday life, in industry, 
and in medicine. There is ample justification for the 
organisation of the science of smell as a whole, in order 
that existing data may be integrated and further 
research may be organised and directed. 


+ 


posed to denudation contain on an average only 1-3, 
per cent. of sodium. Thus it appears that the rocks 
would have to lose more sodium than they had ever 
contained in order to supply the amounts alleged tœ 
have been added annually to the oceans. 

Four partial and independent explanations of this 
remarkable discrepancy can be suggested. (a) To s 
slight extent the discrepancy is mitigated by the fact 
that part of the material liberated by denudatiom 
remains on the lands and is largely left out of account 
in the above calculations. (b) Many of the analyses of 
river-waters for sodium have probably been inaccurate . 
for unless extraordinary precautions had been oe r 
overcome the difficulties inherent in such analyses 
results would usually be too high. (c) It is KH oe 
able that part of the sodium carried by the rivers is 
cyclic, and the invariable presence of chlorine in river- 
waters supports this contention. The amount om 
chlorine in igneous and other rocks js hopelessly in- 
adequate to provide the quantities found in rivers 
Volcanic and other juvenile sources have doubtless 
served to supply most of the chlorme now accumulatec 
in the .oceans, but analyses of rain-water show thas 
volcanic sources cannot be of appreciable importance 
at the present day. The high relief of the existing 
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lands provides the necessary head for a vigorous 
circulation of groundwaters. This is an important 
factor m chemical denudation, and is likely to be 
responsible for part of the mysterious sodium chloride 
that finds its way into the rivers. (W) Another geo- 
logically unusual source of sodium supply is found in the 
easily eroded glacial deposits with which wide areas are 
now covered. 

Neither of the factors (c) and (d) can have been opera- 
tive throughout geological time, and if it be claimed 
that they suffice to explain away the discrepancy, then 
it is only at the cost of admitting that present rates of 
supply are, for the same reasons, abnormally high. 

This raises for discussion the fundamental assump- 
tion of uniformity of rate. In recent years the assump- 
tion has been widely criticised on the following grounds, 
all converging to show that present rates of denudation 
are far higher than those that have prevailed during 
the average conditions of geological time. (a) The 
continents are now more elevated and the lands more 
extensive than they have generally been, since we are 
now near the close, or just emerging from, a period of 
great mountain building and uplift (b) In the past 
denudation must have repeatedly fallen to an almost 
negligible value during long periods of quiet peneplana- 
tion, and underground waters which are now relatively 
vigorous must then have become sluggish and relatively 
ineffective. (c) At least since Cambrian times the 
greater part of the existing lands have, on balance, 
received sediments rather than supplied them, whereas 
at present enormous areas are undergoing rapid denuda- 
tion. (d) The presence of widespread glacial deposits 
facilitates rapid local denudation. (¢) Finally, human 
activities have increased the rate by the removal of 
forests ; the tilling of soils ; excavations for transport 
and other purposes; and the addition to the atmo- 
sphere of unnatural quantities of acid gases. 

A number of geologists have suggested that present 
rates may easily be from five to fifteen times as high as 
the average rate for geological time. Moreover, since 
river analyses for sodium are open to grave suspicion, 
and the geochemistry of chlorine is still far from being 
understood, the real income of the oceans in sodium may 
be less than a third of the amount alleged to be income, 
which amount is probably partly fictitious, partly 
capital restored to circulation. It is not unreasonable 
to combine these sources of underlying error, and to 
conclude that the age of the oceans may well be twenty 
times the 80 or roo million years commonly assigned to 
it. At least it is certain that the sodium method cannot 
at present be considered as ing any serious contribu- 
tion to the problem. On its merits the method can be 
interpreted as pointing to too high an age, and this isa 
distinct advantage, since it becomes possible, in a way 
not hitherto allowed for, to admit the probability that 
the oceans were orginally salt, and that additional 
supplies have since been furnished to them at intervals 
by juvenile or magmatic waters. 

Turning next to the vexed question of the accumula- 
tion of lead in thorium minerals, there is no difficulty in 
demonstra that the lead-ratios of such minerals are 
far from leading to concordant or trustworthy results. 
Thorium minerals of the same geological age give lead- 
ratios that vary widely among themselves, generally 
in the direction of lower values than those afforded by 
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uranium minerals. As a type example of this dis- 
crepancy, Prof. Joly takes a pitchblende and a thorite 
from Ceylon. He says, “ whereas the urantim-lead 
ratio indicated 512 millions of years, the thorium-lead 
ratio gave 130 millions of years.” The actual data for 
these minerals and other analysed thorites from Ceylon 
are as follows : 








Lead-ratios 
Pb/(U+o-37 Th) | of years 
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The ages calculated from Nos. 1 and 4 are lower than 
those obtained by Prof. Joly because of the adoption 
of more recent values for the half-periods of uranium 
and thorium. There is clearly no reason whatsoever 
for picking out the minimum result given by No. 4 as 
being in any way more correct than that of the still 
richer thorium mineral No. 5. The latter gives a ratio 
practically identical with that of the pitchblende ; and 
when the analyses of the associated thorianites are 
examined they are found to give ratios varying from 
o-ag8 to 0-075, the average of fourteen ratios being 
0063. The conclusion drawn by Prof. Joly from his 
comparison of the pitchblende and the thorite No. 4 is 
based on very limited evidence and is seen to be quite 
unjustified in the light of the remaining evidence. 

The variability of the lead-ratios of thorium minerals 
suggests that the latter tend to lose lead by the solvent 
action of percolating waters ; and further, that thonum- 
lead is extracted in preference to uranium-lead. If the 
lead generated within a uranium mineral forms a 
highly insoluble uranate, then it is not likely to be 
easily removed. The lead generated from thonum, 
however, cannot form a thorate, and within a mineral 
it is probably present as a comparatively soluble oxide 
or silicate. Thus there are chemical reasons why one 
isotope of lead should generally be left while the other 
is liable to be taken. Atomic weight evidence adds 
consistent support to this new hypothesis, and for the 
first time a workable explanation of the long-puzzling 
discrepancies between uranium and thorium minerals 
is provided. 

If this hypothesis be correct, then the higher lead- 
ratios of thorium minerals are, like the higher helium- 
ratios, most likely to approach the true index to age. 
Thorite No. 5 from Ceylon 1s likely to give a much moye 
accurate result than No. 4, and, admitting this, there 
remains no convincing reason for supposing that 
uranium may have disintegrated more rapidly in the 
past than we observe it to do to-day. The evidence 
from pleochroic haloes cannot be accepted as “pointing 
to a declining rate of activity of uranium through geo- 
logical time, because the part played by the actinium 
series of elements has not yet been takeg into considera- 
tion Thorium haloes reveal no variation of radius 
with age, thus proving in the most conclusive way 
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possible that the rate of disintegration of thorium has 
not varied appreciably in the past. Since the lead- 
ratios ofsome thorium minerals are of the same order as 
those of uranium minerals of the same geological age, 
it follows equally that the rate of disintegration of 
uranium must have remained practically constant. It 
is quite possible that the ages. indicated by the lead- 
ratios of uranium minerals may be a few per cent. too 
high, but the evidence is overwhelming against Prof. 
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Joly’s contention that they may be so much as four 
times too ar In the state of our existing knowledge 
and using the most probable modern data, we may 
safely say that the age of an unaltered primary mineral 
is given to a firs? approximation in millions of years by 
the formula 6600 D M ae 37 Th). With Prof. Toly 
conclusion we shall : “ Kelvin’s well-known 
limitation ‘20 to 40 jons of years’ is gone for 
ever.” . Argtaur Hores. 





-Fuel Research. 


ROM time to time the Fuel Research Board, under 
the chairmanship of Sir Richard Thelfall, and 
with Dr. C. H. Lander as director, issues technical 
reports which have received individual notice in 
Nature. It has recently issued a general report on 
its activities, and this is of great interest, because the 
whole range of the work ed upon is traversed, 
and the progress along the lines laid down at the outset 
can be gauged therefrom. It is fi -to recall the 
circumstances of the initiation and development of the 
Board as recorded in the report. 

The decision to establish a Board of Fuel Research 
was taken on February 6, 1917, presumably because 
the grave difficulties of that time were found to be 
accentuated by the inadequacy and want of balance in 
resources of fuels of different types in Great Britain. It 
was deemed prudent to embark on an intensified 
scientific study with the resources of the State go as to 
diminish, if possible, these difficulties and along two main 
lines of inquiry. The first was to make a physical and 
chemical survey of the coal seams of Great Britain 
and a study of the fundamentals of coal. The second 
line was to make an effort to: meet one of the most 
clamant needs of the times—a dae of liquid fuel 
home-produced—and simultaneously to provide a 
smokeless fuel for domestic and other purposes. 


Doubtless with the idea that some result of immediate - 


practical value might thereby be obtained, the second 
of these lines was given precedence, and for this purpose 
the Fuel R Station was erected at Greenwich, 
where the late Sir George Beilby—the first director, 
and one might almost say the founder—was able to 
put to a critical test ideas on smokeless fuel production 
which he had held for many years. This extensive ex- 
perimental station, which is elaborately equipped for 
the handling and treatment of fuels by various 
cesses of industrial importance, is described with p 
and illustrations in the report now issued. . 

The report gives an account of the work done there 
on carbonisation at low temperatures. It must be 
confessed that the early hopes placed in coal carbonisa- 
tion at low temperatures have not yet been realised at 
Gyeenwich, but let no one conclude that the effort has 
been in vain. The difficulties are as much economic as 
technical. The mtensive study of carbonisation at 
low temperatures, which has been a world movement, 
has clarified our notions on the carbonisation process 
in general, and the publication of authentic results has 
equipped with technical data those attacking the 
problems to-day immeasurably nes than the pioneers 


iden sa peony fx the penod ead nt po of the Posl 
Wi 

of the Director of Renert, Bp mbrete vi+76+8 Decne 2a h nap 

HM e OMe. vale Ik Gal. 


NO. 2947, VOL. 117] 


- 


of twenty years ago. At the Research Station high 
hopes are now placed in the use of a suitable vertical 
retort of metal which has been in operation for some 
time, but patience will be necessary before assessing its 
commercial e app any. 

Apart from war-time necessities, the return of peace 
is only serving to emphasise the importance of coal 
carbonisation, which is very erally regarded as a 
possible means of increasing kpg value of coal by ex- 
ploiting all its potentialities- both thermal and chemical. 
In order that no obstacle shall prevent the merits of any 
low-temperature process wherever discovered from re- 
ceiving recognition, the Fuel Research Station is now 
empowered to test and report on processes without fee. 
This service already rendered in two cases (NATURE, 
February 14, 1925, p. 246, and November 14, 1925, 
p- 728) is of great public value, for the lack of such 

impartial tests has led to the dissemination of ex- 
aggera erated ideas and hopes. 

e other main line of work contemplated at the 
start of the Fuel Research Board was the chemical and 
physical survey of the coal resources of Great Britain. 
Now, although much information is in the possession 
of some consumers as to the relative properties of coals 
of different origin, there is still a great need for 
published data of the-right kind and extent. It is 
significant that the only published systematic tests of 
British gas-making coals are to be found in German tech- 
nical literature. The tendency of fuel technology is 
towards increasing refinement of method, and this 
implies increasing discrimination in the choice of raw 
material. This tendency is well exemplified by the 
selection which has to be made in coals for carbonisation 
in the continuous vertical gas retort. The methods, 
such as grinding and blending of coals, which are now 
under experiment: and discussion for the production 
of smokeless domestic fuel, will certainly involve a 
closer technical control,-and therefore a more precise 
knowledge of the original coals. Such a control may 
well extend to the composition and character of the 
ash, which 1s not without influence on the proceases of 
carbonisation and gasification, and on the behaviour 
in the boiler furnace. The task of such a survey is a 
great and protracted one, and eminently suitable for 
the broad shoulders of a State department. A useful 
and necessary preliminary step has been to arrange a 
convention of analytical procedure so that results shall 
be comparable wherever obtained, and this is already 
well in hand through the Sampling and ‘Analysis Con. 
mittee of the Board, which includes members well 
qualified to speak on such matters. The survey, to be 
satisfactory, needs to be made with reference to geo- 
logical and mining conditions, and hence a considerable 
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amount of decentralisation has been found advisable. 
Local committees of coal owners and others have been 
established in those areas where the Survey is already 
in operation. 

The Fuel Research Board was calfed upon to render 
an important service in its early years, namely, to 
advise the Government of the day on the action to be 
taken in re-establishing the standards for the sale of 
gas, which had been suspended during the War. It 
was able, however, to avail itself of the comprehensive 
experimental study of the efficiency of different grades 
of gas in use, which had been carned out by the Joint 
Committee of the Institution of Gas Engineers and the 
Ur‘versity of Leeds. The recommendations it was 
finally able to make to the Board of Trade were em- 
bodied in the Gas Regulation Act of 1920, establishing 
the “therm” system of charging, which will un- 
doubtedly in time be regarded as a landmark in the 
history of fuel industries in Great Britain. It has 
already had a great influence on the outlook of the 
British gas industry. The process of “ steaming ” the 
raat of vertical retorts came into prominence during 
the War years as a means of expanding the output of 
existing gas works plant, and led to much discussion 
in the gas industry. Eventually the Joint Committee 
mentioned above investigated the claims made for this 
process in a series of tests at Uddingston, which showed 
the uses and limitations of steaming. The Fuel Re- 
search Board has since then not only confirmed but 
also added to these results by the carbonisation with 
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steaming of a variety of coals from different areas—a 
material contribution to the survey of carbonising 
coals. Work on the water-gas process has*also been 
éarried out at the Fuel Research Station. . 

The utilisation of fuel in domestic grates is so 
commonplace a matter that many will learn with 
surprise that until recently little precise scientific 
information was available, and some ideas popularly 
held are fallacious. Much of our quantitative know- 
ledge is based on the expermental work mitiated in 
1912 by the Manchester Air Pollution Board and 
carried on under its auspices for ten years—latterly 
with financial assistance from the Department of ° 
Scientific and Industrial Research. In 1922 the work 
was taken over by the Fuel Research Board, and the 
reports already issued have thrown much light on this 
important question. . 

Peat, steam-raising problems, internal combustion 
engines, alcohol, oil fuel, have all been the subjects of 
investigations by the Board. There 1s scarcely a 
branch of fuel utilisation which has not received some 
attention ; and, indeed, a good idea of the “ present 
state of the art” and the problems awaiting solution 
may be gained from a perusal of this report. The field 
of work is so wide that it is impossible for the research 
staff even of a national board to cover it ın more than a 
fractional measure. It is gratifying to observe recog- 
nition of this ın the allocation of financial assistance by 
the Board to independent workers in the universities 
and other centres of experiment. H. J. Hopssan. 





Obituary. 


Dr. W. E. HAWORTH. 

D® WALLACE ELLWOOD HAWORTH, who, as 

a result of a collision between the motor cycle he 
was riding and a motor car, sustained fatal injuries at 
Salisbury, Southern Rhodesia, and died on March 13, 
furnished an example of a man who, possessing naturally 
a scientific bent, was able to devote himself wholly to 
scientific pursuits only somewhat late in life. He was 
sixty years of age at the time of his death and held the 
post of a Milner Research Fellow in entomology of the 
London School of Hygiene and Tropical Medicine, 
having, in accordance with the arrangement made 
between the School and the Government of Southern 
Rhodesia, been sent out to work in collaboration with 
Dr. G. R. Ross, who is engaged upon an inquiry into 
the etiology of blackwater fever.- Dr. Haworth was 
responsible for the collection and identification of 
mosquitoes, and was pee data showing how the 
distribution of anophelines coincided with the presence 
of cases of blackwater. 

Dr. Haworth, who was born in New Zealand, had 
always been interested in zoology, a subject to which 
he devoted himself when at Canterbury College, 
Christchurch, from 1882 until 1885. He commenced 
the study of medicine at the University of Edinburgh 
in 1886, graduated M.B., Ch.B. ın 1892, and then 
turned his attention to public health, taking his B.Sc. 
in that subject in 1893. In the same year he was 
appointed examining officer for ships at Leith during 
an outbreak of cholera on the Continent. After two 
voyages to India as a ship’s surgeon, he settled in 
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private practice in Southern Rhodesia and was there 
from 1896 until 1917. Throughout this period his 
interest in zoology was maintained and he was, to use 
his own words, constantly observing the life-histories 
of various insect pests. 

From 1917 until 1919, Haworth was on active service 
with the Rhodesian Native Regiment in Nyasaland, 
German East Africa, and Portuguese East Africa, and 
thereafter was employed temporarily in Government 
service, holding the posts of M.O.H. Tanga, acting 
director of the Bacteriological Laboratory, Dar-es- 
Salaam, and Medical Officer of Health at Lindi. Both 
at Tanga and Lindi his duties included those of Port 
Health Officer. It was especially at Dar-es-Salaam 
that he made his interesting and important researches 
on the breeding of mosquitoes in the tops of coconut 
palms. The results of his vestigations were embodied 
in a carefully written paper which appeared in the 
Transactions of the Royal Society of Tropical Medicine 
and Hygiene ın October 1924. It is noteworthy that, 
despite his age, Dr. Haworth himself scaled coconut 
palms during the course of his observations. These 
have been the subject of some criticism, but are 
admittedly of a pioneer nature and were the means of 
bringing three new species of Aedes to light. 

Dr. Haworth returned to Great Britain in’1924 and 
then, full of energy and enthusiasm, took a course on 
systematic entomology under Prof. Ashworth. There- 
after, as has been recorded, he received an appointment 
at the London School of Hygiene and Tropical Medicine. 
During the few months he was in Salisbury he worked 
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with ardour at his special subject, made arrangements 
for extensive mosquito surveys, and collected a large 
amount of material. His tragic and untimely death has 
robbed the School of a zealous and well-tramed research 
worker, and is greatly deplored by all who knew him. 


Mr. A.R McCutioce. : 


By the death of Allan Riverstone McCulloch, which 
took place at Honolulu on September 1, 1925, system- 
atic ichthyology lost one of its foremost exponents. 
= was born at Sydney, New South Wales; on June 20, 

88S, and at the early age of thirteen he commenced 
ss at the Australian Museum, Sydney, as an un 
assistant. Even in those early ‘days young McC a 
owas ed by his enthusiasm, his ability, and 
his determination to succeed. Assisted and encouraged 
by Mr. Edgar R. Waite, then in charge of the vertebrate 
section of the Australian Museum, he made rapid 
progress both in the study of zoology and in drawing, 
and when, in 1906, Waite became Curator of the 
Canterbury Museum, New Zealand, McCulloch suc: 
ceeded him, though he was then not quite twenty-one 
years old. By that time he had definitely resolved 
.to devote himself to the study of fishes, and that 
became his life-work, though he was skilled in all 
branches of. zoology, ‘and was a  Tecognised authority 
on decapod crustacea. 

Exceedingly versatile, McCulloch was never satisfied 
with the second best, and became an expert photo- 
grapher and kinematogra tographer, an accomplished artist 
and musician, and a delightful lecturer. Although not 
of robust physique he was active and full of courage, 
and bad made several adventurous trips to the Great 
Barrier Reef and various Pacific Islands. In 1922, in 
company with Captain Frank Hurley, he traversed 
part of Papua, and returned with many valuable 
specimens and a wealth of observations on the natives 
and the animals of the island. 

At the time of his death, McCulloch was on long 
leave granted him by the Trustees of the Australian 
Museum in the hope that his bodily and mental vigour 
would be restored. He left Australia to attend the 
Pan-Pacific Fisheries Conference at Honolulu, and, with 
his accustomed ardour, he took a leadi in the 
work ; but he overworked himself and paid the penalty 
of enthusiasm in his chosen field of research. 

When McCulloch died at the early age of forty years, 
he left behind a record of accomplishment rarely 
equalled in the full span of a human l#e. His work 
was marked by thoroughness and . Largely 
as a result of his numerous contributions, the taxonomy 
of Australian fishes has been placed on a secure 
foundation. Most of bis work appeared in the Records 
of the Australian Museum or in the official publications 
of other State Museums in Australia. His most 
important work, which embodied the results of many 
years’ toil and research, was his “Check List of the 
Fishes and Fish-like Animals of New South Wales,” 
published by the Royal Zoological Society of New 
South’ Wales (Australian Zoologist, vol. 1, 1919, pp. 
217-227; VOl. 2,1921, pp. 24-68; 1922, pp. 86-130). 
This fine piece of work was in 1922 issued separately 
as “ Australian Zoological Handbook, No. 1,” and 


NO. 2947, VOL. 117] 





forms an enduring monument to the industry and 
ability of the author. 

McCulloch had a most pleasing personality, and was 
ever ready to assist his colleagues. Many scientific 
workers, both in Australia and abroad, owed much to 
his helpful‘a@dvice and criticism. C. A. 

Le $ 





Mr. E. K. JORDAN. 


Eric Knicut Jorpan, one of the most active and 
promising among the younger geologists of America, 
was killed in an automobile accident on March xo. Born 
in San Francisco on September 27, 1903, the son of 
David Starr Jordan and Jessie Knight Jordan, he had 
shown in early boyhood unusual interest in scientific 
research. Before he entered the university he had 
made a collection and pre a manual of the molluscs 
of California. This .„ still unpublished, contains 
much original work, es y on the chitons and the 
minute snails, Odostomia. His study of the molluscan 
fauna of Trinidad Head (Calif.) was written when he 
was fifteen years old, and was published by the U.S. 
National Museum. 

Graduating from Stanford in 1923, with geology as 
his major subject and zoology as a minor, Jordan made 
in 1924, under the auspices of Cornell University, a 
large collection of fishes from Hawai. Under the 
direction of the California Academy of Sciences, he 
took part in a biological and geological survey of the 
middle portion of Lower California. The reports .on 
the last two expeditions are still unpublished. 

A unique combination of heredity and environment 
made Eric Jordan a perfect specimen of young man- 
hood. Handsome, vigorous, earnest, with a love for 
his chosen field of science which might be said to 
approach genius, he was heir also to the personal charm 
which has endeared his parents to numberless Stanford 
men and women. But a short month before his death 
he was married to an accomplished class-mate of his, 
Elizabeth Roper. The scientific world can but tender 
its respectful sympathy to one of its masters, so tragic- 
ally bereaved, and mourn for so fair a promise, never 
to be fulfilled. ALBERT GUBRARD, 





WE regret to announce the following deaths: 


Dr. S M. Barton, professor of pare mathematics in 
the University of the South, and a charter member 
and past president of en Tennessee Academy of 
Sciences, on January may eet -SİX years. 

Prof. L G: Gouy, of the University of Lyons, dıs- 

tinguished for his contributions to the theory of the 
propagation of spherical waves, the velocity of light 
a ngs movements, on” January 27, aged 
seven 

Prof. w °} Lews, FRS., senior Fellow of Onel 
College, Oxford, and professor of mineral ın the 
a of Cambridge, on April 16, aged seventy- 


mp arlo de Marchésetti, honorary director of the 
Museo Civico de Storia Naturale and director of the 
botanic garden, Trieste, on April 2. 

Mr H. Kirke Swann, author of a number of ım- 
portant ornithological works, including a “Monograph 
of British Accipitres,"" now ın course of publication, 
on April ra. : s 
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News and Views. 


Ow Apri 14 Sir James G. Frazer, O.M., was officially 
invested. by M de Fleurian at the French Embassy 
in London ‘with the most distifguished ttle of 
Commandeur de la Légion d’Honneur, which had 
recently been conferred on him by the French Govern- 
ment. This rank in the Legion of Honour is, we 
believe, the highest which is conferred upon a private 
individual, and is a fitting recognition of one who for 
many years has held an outstanding position in the 
field of thought and scientific investigation. It 18 a 
little more than a year ago that Sir James Frazer's 
contributions to the study of the development of 
human consciousness as manifested in the religious 
beliefs and social organisation of primitive and early 
man received the signal recognition of the Order of 
Merit. This testimony to his preeminence among 
scientific workers in Great Britain is now supple- 
mented by an honour which will serve to remind his 
fellow-countrymen, should such reminder be needed, 
that his reputation stands equally high on the 
Continent, and that his lectures in France and transla- 
tions of his works have made the name of the author 
of " The Golden Bough ” almost equally familar on 
both sides of the Channel. We offer Sir James Frazer 
our sincere congratulations on this latest honour. 


In our issue of November 21, p. 758, in commenting 
upon the recent very successful visit of Sir Ernest 
Rutherford to the capital cates of Australia, we 
expressed a desire to know whethér the Australian 
universities which arranged this vist meditated 
plans for making such invitations at regular intervals. 
A correspondent informs us that in 1922, at the 
Australian Universities’ Conference in Melbourne, 
Prof. Darnley Naylor, of Adelaide, suggested that 
Prof. John Mackail, the well-known classical scholar, 
should be invited to deliver lectures in certain of 
the cities in 1923. The interest taken by the public 
ın these lectures led to the appointment in the 
University of Melbourne of a small body, known as 
the Overseas Lecturers’ Committee, to make arrange- 
ments each year, in consultation with the sister 
universities, for the visit of a distinguished authority 
from overseas. No restrictions as to subject were 
laid down. In 1924 Prof. John Adams accepted an 
invitation, and his addresses on educational theory 
and practice were greatly appreciated. Last year 
Sir Ernest Rutherford visited nearly all the States. 
The lectures are usually given late in August or in 
September, and a lecturer is able to return to England 
a few weeks after the commencement of the Michael- 
mas term. Unfortunately, Australia cannot offer the 
financial inducements which attract many British 
leaders to the United States on similar missions. More- 
over, the physical strain of a tour extending from 
Perth to Brisbane may be considerable. But perhaps 
the exceedingly hearty appreciation of Australian 
universities and public audiences, and the sense of 
most valuable work accomplished in forming “ a real 
net-work of thought and action among British 
universities,” may serve to make it easy for Australia 
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each year to obtain the services of an outstanding 
scholar from the mother country. 


AT the present time the changing of generating 
stations into substations is one which interests 
electrical engineers. The working, therefore, of the 
new substations at Ilford 1s bemg watched by all those 
interested in supply. The authorities at Ilford were 
informed” by the Electricity Commissioners so far 
back as :1920 that no further extensions of their 
generating plant would be permitted. If they 
required extra current they would have to take it 
from a neighbounng generating station. At that 
tıme the only suitable station which could supply 
them was at West Ham, and ıt is from ths station 
that the supply for the substations at Ilford 1s obtained. 
In the future, it is probable that West Ham itself will 
be a substation, as ıt is not on the list of the ‘ selected 
stations.’ This, however, will not affect the supply 
These substations, especially when fully automatic, 
wil want regular ispection by a competent staff. 
Although automatic devices can be looked after by a 
much smaller staff, yet they must be highly technical. 
The rapid growth of the supply when the price 1s 
reduced will increase the demand for technical ın- 
spectors, and we do not think that electricians need 
fear loss of work or loss of status. The introduction 
of machinery greatly increases the output, but it does 
not decrease the number of workers required. One of 
the substations at Ilford only operates when the load 
Teaches a certain value. Automatic switches actuated 
by relays then start a rotary converter., Another 
substation is simply a loosk built of steel containing 
high -tension switches which operate a transformer. 
The rapid extension of fully automatic machinery in 
substations, both for electric power supply and in 
telephony, will probably soon be accelerated. 


For his Fnday evening discourse at the Royal 
Institution, delivered on April 16, Dr. A. W. Hill took 
as his title “ The Quest for Economic Plants’’ The 
quest for spices, drugs and herbs has caused men 
from the days of the remote past to wander far and 
wide In Dr Hul’s opinion the avaiable evidence 
points to South America as the onginal home of the 
banana, coconut, and of the ground nut, and possibly 
of the oil palm, but when and how they were first 
transported is and will ever be something of a mystery. 
Turning to the more recent history of plant intro- 
ductions, the ill-fated voyage of the Bounty may first 
claim attention. This voyage, undertaken in 1787- 
1789 for the purpose of conveying the bread frnit— 
Artocarpus—from the South Sea Islands to the West 
Indies, is of interest not only because of the mutiny 
and from the fact that David Nelson, a Kew gardener, 
was appointed by Sir Joseph Banks to look after the 
plants, but also because‘a plan of the ship showing 
the arrangement for the storing and packing of the 
pots of plants is given. This may be regarded as 
the first definite attempt in historic times at plant 
introduction, on a large scale, of an economic product 
from one part of the world to another. 
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Tre invention by Nathaniel Bagshaw Ward, ex- 
aminer to the Society of Apothecaries from 1836 
until 18%4, of Wardian cases, which are in effect 
miniature green-houses, made possible the intra 
duction of tea from China to India ın 1848 by Robert 
Fortune, curator of the Chelsea Physic Garden. This 
was followed by the introduction of Cinchona, the 
source of quinine, from the Andes of northern South 
America to Kew by Sir Clements Markham in 1861, 
and thence to India; and by the introduction of 
Para rubber, Hevea brasiliensis, in 1876, by Sir Henry 
Wickham and others from Brazil through Kew to the 
East. The quest for economic plants has smce 
assumed a new aspect. It is now very largely one 
of finding plants resistant to the diseases which every- 
where are manifest, such as the Panama disease of 
bananas, the withertp of limes, the leaf disease of 
Para rubber which is causing so much trouble nm 
South America, and so on There are also modern 
problems of great complexity relating to the yield of 
latex from Para rubber, the improvement in type of 
the oil palm and genetical work in connexion with 
cotton, rice, sugar and bananas, besides problems re- 
lating to sou and climatic conditions which tend to 
keep alive the romance of economic botany. 


Tuz report of the Council of the Limen Industry 
Research Association for the year ended September 30, 
1925, was presented to the members, on March 23, at 
a meeting at the Research Institute, at Lambeg, close 
to Belfast. The Association has been six years m 
existence, under the direction of Dr. J. Vargas Eyre, 
who has been most successful in discovarmg the 
problems and meeting the needs of the industry—so 
much so, that those who at the begmning had little 
use for science are now not merely warm admirers of 


the work the staff has done for the mdustry, but |. 


persuaded that such a Research Institute is an indis- 
pensable accessory. Success is due to the fact that 
the director has kept practical: requirements always to 
the fore. Commencing with the seed, a large amouht 
has now been raised (more than'a ton from a single 
seed of Russian origin he selected fifteen years ago), 
which is calculated to yield a plant of even growth, 
affording a flax of superior quality. The development 
of the seed has been most carefully studied, not 
forgetting its value as a source ‘of ol. The retting 
process has been so thoroughly investigated that a 
“ controlled process ” appears to be well within sight. 
The preparation of flax for spinning has been a subject 
ofthe most searching inqmry, and there would seem 
to be promise of no slight simplification of spinning 
operations, The very difficult problems of bleaching 
and dyeing have also received much attenton, with a 
view to diminishing the’ excessive loss in weight and 
alterations which affect dyeing properties. 

Tse are but some of the co-ordinated activities of 
the reseatch staff of the Linen' Industry Research 
Association, which has loyally co-operated to a common 
purpose, with unusual regard of a practical end. 
The example set, should be of no alight value. It is 
matter for congratulation, that the Council is able to 
report that the efforts to finance the Association for a 
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second period of five years have, to a large extent, 
been successful. Congratulations are due to the 
chairman, Mr. J. G. Crawford, upon the work he and 
his Council have done in promoting the introduction 
of the scientific sprit into their industry. It is age-old 
and at a critical stage but courageous and clearly 
marked out for a new and invigorated life of usefulness 
and prosperity. The feature of the meeting at 
Lambeg was a most feeling account given by Dr. Eyre 
of his stewardship To his and the Council’s great 
regret, he is severing his connexion with the Institute. 
The Association, therefore, is in need of a suitable 
successor, The post ıs one of no slight difficulty, as a 


‘Man is required who has not only sufficient knowledge 


to have feeling for chemical, botanical, physical and 
engineering problems, but 18 also practical in outlook 
and gifted with tact and organising ability. 

THE explorations in Derbyshire caves carned out 
by Mr. E. C. R. Armstrong, under the auspices of a 
joint commuttee of the British Association and the 
Royal Anthropological Institute during the last two 
or three years, have produced, and may be expected 
to continue to produce, important evidence beanng 
upon the extent and epoch of early man’s occupation 
of the northern Derbyshire area. What may prove 
an important addition to our knowledge of the 
archæology of the Peak district, should subsequent 
investigation confirm and extend present conclusions, 
has been made by a discovery in a previously unknown 
cave in the Manifold Valley The cave was found 
by the Rev. G. H. Wilsoh of Bakewell, a well-known 
local atchawologist. According to a statement in the 
Times of April 15 he has found in a stalagmite matrix 
which hee below limestone boulders at the end of the 
cave a skull and skeletal remains of the rare 
pleistocene lynx Fshs boreas. Remains of wolf, 
polecat, small ox, red deer and remdeer were also 
found in a lower chamber of the cave. Beneath the 
stratum cohtaining reindeer was a layer of charcoal, 
which Mr. Wilson beleves to point to the presence 
of man. 7 
_ Tu April issue of the Fortnighily Review contains 
an article by Mr. Lancelot Lawton entitled “ Tho 
Coal Report: No Solution.” The title is interesting 
because it would seem to imply that Mr. Lawton 
thought that the Royal Commussion would be able to 
find a solution for the difficulties of the industry. If 
that really was his belief, it need only be said that his ` 
optimism was not shared by any one famuliar with the 
position of the industry, because ıt has long been 


“evident to those acquainted with the facts that the 


solution must come from within the industry itself, 
and can be reached only slowly by hard work, sacrifices, 
and an earnest determination to co-operate for, the 
welfare of the industry on the part of all concerned 
therein. Few will agree with Mr. Lawton “ that the 
Coal Commission has been a lamentable waste of 
time and an altogether needless proceeding ’’; the 
Coal Commission has done admirable service in putting 
together the facts of the industry clearly and authori- 
tatively, so that all interested can make tiemselves 
definitely acquainted therewith, and that there is no 
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longer any excuse for the public ignorance that prevails 
as to many of the conditions under which coal miming 
is carried on The Coal Commission’s report shows 
unmistakably that the trouble with the British coal 
industry 1s that the coal costs teo much when it 
reaches the consumer. If Mr. Lawton had grasped this 
fact, he would scarcely have put forward the solution 
of the difficulty, which he finds in low temperature 
carbonisation! It is obvious to any one, even without 
expert knowledge, that the use which the consumer 
makes of the coal after he has received it is no remedy 
for the fact that the cost of British coal to him 1s too 


high. 


Sır Woa Brace 18 to deliver three lectures at 
the Royal Institution on April 29, May 6 and 13, 
at 515 Pm., on “‘ The Imperfect Crystallsation of 
Common Things.” Whereas some solid bodies are 
single crystals, and some are not crystalline at all, a 
large number consist of aggregates of small crystals, 
and ther properties are dependent both upon the 
nature of the crystals and the nature of their aggre- 
gation. In metals that have been drawn, rolled, or 
worked ın any way, the crystals tend to orientate in 
special directions, and a large amount of work has 
been done ın recent years on the connexion between 
these peculiarities of crystalline arrangement, the 
treatment to which the metal has been subjected, and 
the consequent changes in physical properhes. So 
also ın natural structures, such as wool, cotton, and 
other fibres, ın animal growths such as spines, bones, 
and teeth, there are peculiarities ın the arrangement 
of their minute crystalline contents, which are often 
associated with the manner of their growth The 
methods of X-ray analyms have been lately applied 
to the study of such cases, and a new field has been 
opened up which may well prove, to be of great 
importance in the study of the properties of all ngid 
structures, both natural and artificial. Sir Wiliam 
Bragg’s three lecfures will deal with the methods which 
, have been employed in this field, and examples will be 
given of the results alfeady achieved. 


Pror, H. Nacaoxa has now occupied the chair of 
physics in the Tokyo Imperial University for close on 
thirty years. In 1921 a committee of his friends and 
former students undertook the compilation of a volume 
of original papers in celebration of the twenty-fifth 
anniversary of his appointment (Tokyo: Publishing 
Committee of the Nagaoka Anniversary Volume, 
Tokyo Impenal University, 1925). This has recently 
been published, and seven hundred and fifty copies 
have been distributed to physicists and institutions all 
over the world. The delay is mamly attributable to 
the great earthquake of 1923, ın which at least one of 
the contributors lost his hfe Its a handsome volume 
of more than four hundred pages, including some forty 
papers Telating to a great variety of problems in 
physics, mathematics, meteorology and astronomy. 
The very wide field covered precludes any attempt to 
review the subject-matter; at the same time ıt 18 an 
appropriate reminder of the remarkable range of 
Prof. Nagaoka’s own interests and researches. The 
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commuttee is to be congratulated on the production 
of a notable Festschrift. 


Tue issue of the Journal of the Britsh Scronce Guild 
for March contains some valuable suggestions for 
the method of procedure at conferences called to 
settle important questions on which action by the 
State is necessary or desirable. The Ministry con- 
cerned should first constitute an agenda committee, 
on which each interest should be represented, to draw 
up a statement of the points at issue. This should 
be circulated to each of the interested partes, and 
each 13 to make a preliminary reply to all the points 
at issue The preliminary reples are to be circulated 
to all the parties, which are then to send in final 
replies to replace the preliminary ones. The Ministry 
then collates statements and replies and shows the* 
points of agreement, 1f such exist, and the real differ- 
ences The actual conference is then constituted 
by the Minister to discuss the issues as summarised 
and to make recommendations. This procedure is 
so scientific and orderly that ıt might with advantage 
be adopted at all conferences whether under the 
auspices of the State or not, and much time and temper 
saved. 


Tue Report of the Clifton College Scientific Society, 
for the years 1924-25, 18 a record of much useful 
work and many-sided activities on the part of its 
members. The weather report for the two years 
under review is summarised by means of three interest- 
ing graphs in which the records are compared with 
those for the period 1881-1915. Among the natural 
history notes mention must be made of the record 
of a nesting Great Grey Shrike, which 1s of special 
interest in view of.Coward’s remarks on this species, 
in his “ Birds of the British Isles” The exact 
locality 1s, wisely, not mentioned, though doubtless 
adequate account of ıt has been preserved in the 
School records. As 1s usually the case with school 
societies, the Lepidoptera command the larger share 
of attention among the insect groups, but we are 
glad to note the plea made that other orders of | 
insects should not be neglected. A start has been 
made with the Coleoptera, and this excellent example 
wil doubtless be extended to other groups We 
cordially endorse the advice given to members of this 
Society—to study the living insect and its habits, 
and to collect as sparingly as possible. Thus 1s in the 
best traditions of the naturalist and of the very 
essence of field work. The members of the Society 
who are interested in entomology may be advised 
to explore the possibilities of the Bristol Museum as 
an aid to the classification of their captures. 7 


Wes have received the first number of a new quarterly 
publication entitled Health and Empire, the official 
journal of the Bntish Social Hygiene Council (London : 
Constable and Co, Ltd, Ios. per annum). The 
subject-matter consists of editorial comments, articles, 
reviews of books, summaries of official publications, 
and notes on the Councul’s activities. Among the 
articles, Prof Cyml Burt wntes on the ‘‘ Contnbution 
of Psychology to Social Hygiene.” He has much to 
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say on sex delinquency, and his conclusions are hope- 
ful for the future. He believes that many of the 
amorous adventures of youth of either sex in civilised 
life are attributable, not. solely to the sex instinct, 
but also in part to the hunting mstinct: the youth 
prowling after the girl, the girl. promenading after an 
attractive youth, are simply stalking each other, 
because the streets of the modern city provide no 
other animal to chase. Much misbehaviour, too, is 
really based upon the so-called maternal or protective 
instinct. Prostitution, he believes, will slowly vanish, 
just as the organised robberies,, fighting, and duelling 
of former times have been mastered. “The main 
force of the sexual mstinct will in the near future 
be controlled, ennobled and refined.” Altogether, a 
critical and illuminating article! Prof. Percy Nunn 
* contributes an article on the “ Influence of Education 
and Tradition ın Social Hygiene,” ın which he indicts 
science-teaching in schools. ‘‘In our secondary schools 
for boys, ‘ science’ means scarcely anything beyond 
physics and chemistry. . . . My conviction is, and 
has long been, that progress towards national en- 
lightenment in social hygiene must remain slow and 
disappointing until we rectify these grave defects in 
our school programmes. We must seek, through 
genuine, 1f simple, biological teaching in the elemen- 
tary and even more in the secondary schools, to 
correct the orientation of the national mind.” Other 
articles are by Mr. C. J. Bond and Dr. L. Findlay. 


Mayor J. Harr-Ebwarps, a pioneer worker ın 
X-ray therapy whose name is widely known, has been 
elected an honorary member by the council of the 
British Medical Association in oe ae of his 
services to mediane. 


ProF. E. G. COKER, Umvemity College, London, has 
been awarded the Lows Edward Levy Medal of the 
Franklin Institute, Philadelphia, for his paper on 
“ Photo-Elasticity ” appearing in the March 1925 issue 
of the Journal of the Frankismn Institute. The medal was 
“ founded for the recognition of papers contributed to 
the Journal of the Institute, descriptive of the author's 
researches in physical science or of his engimeering 
achievements, which have added largely to the sum of 
knowledge or aided greatly the well-being of mankind.” 


Dr. W. E. Gye has been awarded the Walker 
Prize of roof. of the Royal College of Surgeons of 
England in recognition of his work in advancing 
the knowledge of the pathology and therapeutics of 
cancer during the past five years. The Committee 
appointed to advise the council of the Céllege in 
the matter stated that the work suggests “ new and 
hobeful lines of attack upon the problem of the cause 
of malignant disease.” i 


Tue following have been elected to honorary 
membership of the American, Museum of Natural 
History, New York City: Captam J. B. L. Noel, in 
appreciation of his valuable ‘contributions to the 
science of geography through his explorations in the 
Himalayas, and’ especially in his remarkable ascent 
of Mount Everest; Kunwar Dillipat Shah Ra 
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Bahadur, for the generous assistance which he 
extended to the Faunthorpe-Vernay Expedition, 
which has been so successful in securing for the 
American Museum of Natural History splendid 
examples of the Plains animals of India 


Tue Museum of Practical Geology, Jermyn Street, 
London, S.W.1, 18 now open to the public at the 
following times: Week days (éxcept Saturdays), 
Io A.M. to 6 P.M.; Saturdays, Io A.M. tO 9.30 P.M. ; 
Sundays, 2.30 P.M. to 6 p.m. The Library will be 
open from 10 a.m. to 5 P.M. on week days. 


THe Transactions of the Faraday Soctety, which 
have hitherto appeared three times a year, will in 
future be published bi-monthly in order to expedite 
the publication of papers. In addition to the six 
bi-monthly parts, reports of two general discussions 
will be published annually, one ın the spring and one 
in the autumn. The new arrangement begins with 
Vol 22, 1926. The Publication Committee of the 
Society will be glad to consider papers on any branch 
of pure or applied physical chemistry, and under the 
new arrangement rapid publication will be ensured. 
Communications should be addressed to the Secretary 
and Editor, go Great Russell Street, London, W.C.1. 


A GENERAL discussion on “ Explosive Reactions in 
Gaseous Media ” 18 being organised by the Faraday 
Society to take place on Thursday, May 13, at the 
Institution of Mechanical Engineers, Storey’s Gate, 
Westminster, S.W 1 The proceedings will be divided 
into two seasions The first, from 2.30 to 6.30, will 
deal with the subject generally, and Prof H. B. Dixon 
will preside. An introductory survey will be given 
by Dr. W. E. Garner, and papers initiating discussion 
will be presented by Prof. Drxon, Prof. W. T. David, 
Dr. S. W. Saunders, Dr. R. V. Wheeler, Prof. W. A. 
Bone, and Dr. C. Campbell. The second session, 
7.45 to ro, will deal with explosive reactions con- 
sidered in reference to internal corhbustion engines. 
Sir Dugald Clerk will preside, and he will give an 
introductory survey, being followed by Prof. David 
and Mr. H. T. Tizard. A dinner will be held between 
the sessions at the St. Ermin’s Hotel. A full pro- 
gramme can be obtamed from Mr. F. S. Spiers, go 
Great Russell Street, London, W.C.1. 


Tue Geodetic Survey of Canada and the United 
States Coast and Geodetic Survey have recently 
completed a joint circurt of 1860 miles of tnangulation 
in Eastern Canada and New England The 1300 
miles iù Canada extends from the international 
frontier south of Montreal along the St. Lawrence to 
Anticosti Island, then round the Gaspé Peninsula 
and the coast of New Brunswick to the head of the 
Bay of Fundy. There begins the 560 mules of the 
American net which extends via Albany northward 
to the point on the frontier south of Montreal. The 
circuit closed with"an error of only 42 feet, which 
averages about one-quarter of an inch per mile. 

THe United States Department of Agnculture 


Library has just issued No. rz of its Bibliographical 
Contributions, in the form of a list of manuscript 
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bibliographies and indexes in the Department, in- 
cluding serial mimeographed lists of current literature. 
The bibliographies are classified by subject, 202 entries 
being divided under 35 headings, and a comprehensive 
index with cross-references is of vatuable assistance 
iñ tracing items ın greater detail The entry relating 
to each bibliography is descriptive, indicating its 
source of ongin and giving a bnef account of the 
ground covered by the material catalogued. The 
list has been made as comprehensive as possible, the 
assistance of the libraman and chief clerks of the 
various bureaux having been secured to attain this 
end. 


Messrs J and A Churchill will publish at an early 
date a translation, by Dr. E. ‘Fyleman, of Dr. B. 
Waeser’s “ The Atmospheric Nitrogen Industry,” 
“ The Chemistry of the Proteins,” by Dr Dorothy 
Jordan Lloyd, and an addition to the “ Recent 
Advances” series, entitled ‘ Recent Advances in 
Biochemistry,” by Dr. J. Pryde. 


THE Cambridge University Press will shortly publish 
Vol. 2 of Prof F. O Bower’s ‘‘ The Ferns (Filicales),” 
dealing with the Eusporangiatae and other relatively 
primitive ferns. The same house will also issue ‘ The 
Southern New Hebrides : an Ethnological Record,” by 
C. B Humphreys, being an account of the ethnological 
conditions of the five southern islands of the New 


Hebrides: Tanna, Anaiteum, Futuna, Aniwa, and 
Eromanga 

APPLICATIONS are invited for the following ‘appoint- 
nfents, on or before the date mentioned —A scientific 
officer for research in connexion with electrical igni- 
tion appliances—The Superintendent, Royal Aircraft 
Establishment, South Farnborough, Hants (May 15, 
quoting Ref. A 81) Civiban education officers (Grade 
IV ), Royal Air Force, with good academic and prac- 
tical qualifications for teaching engineering subjects 
—The Secretary, Air Ministry, Adastral House, Kings- 
way, W.C.2 A research physiast, with experience 
ın research—The Director, Research Laboratories of 
the General Electric Co., Ltd., Wembley. A museum 
attendant, with knowledge of preparing and mounting 
specimens—The Curator of the Museum, University 
College Hospital Medical School, University Street, 
WCr. 


Errata.—Nature of April ro, p. 516, end of 
penultimate paragraph in Col. r; for " standard 
deviation, 74:7 ” read ‘“‘ standard deviation, 7-47.” 

NATURE of Apnl 17, p 557, Col. 1 The total 
power of the electrical machinery in the machinery 
hall of the Rugby Wireless Station 1s 1800 kilowatts 
and not 800 kilowatts as stated. The insulation 
referred to at the end of paragraph 3 as bemg designed 
for a quarter of a mullion volts is the insulation 
between antenna and earth. 





Our Astronomical Column. 


MAGNETIC ‘Storm,’ AuURORA, AND SOLAR Dis- 
TURBANCE —A considerable magnetic disturbance was 
recorded at Greenwich on April 14, commencing with 
a sudden deflexion of the needles at 11 hr, and con- 
tnung untl rz hr on the following day. The 
extreme range shown by the Dechnation trace was 1}°, 
and by the North Force trace 3507. The disturbance 
thus ranks as ‘great.’ In this connexon, a letter 
received from Mr. Charles Leaf of Cambridge 18 of 
interest, in which he records a fairly well-marked 
display of the aurora borealis seen on April 14 between 
21 20™ and 21h 50" G M.T , after which clouds made 
further observations impossible The aurora was 
geen as a moderately strong greenish glow exhibiting 
a marked ‘pulsation’ of intensity, no streamers 
were visible Mr C P. Butler of the Solar Physics 
Observatory, Cambridge, also observed the aurora 
He noted its greenish colour and that the auroral line 
45577 was fairly bright. 

At the time of these phenomena there were no 
large spots on the sun, although there were three 
comparatively small ones, and several areas of faculz. 
One of the spots at the time of the commencement of 
the magnetic storm was 9° of solar longitude (or 
o-7 day) east of the sun’s central meridian. Although 
much diminished in size, this spot was the four 
recurrence of one of a very large pair of spots seen 
last December. Its earlier history has been outlined 
in these columns as the naked-eye oy Nos. i and 4 
(NATURE, January 9, a ae 27). When near 
the sun’s central meri on January 22 a moderate 
magnetic disturbance took place, but no marked 
movements of the needles were noted at the time of 
its two subsequent transits of the central meridian 
about February r9 and March 18 

Mr. A. M. Newbegin, of Sutton, Surrey, has observed 
that the longitudinal zone of the sun containing this 
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spot has produced a large prominence, which he saw 
with his spectroscope at the sun’s limb on February 25, 
March 10, and March 23-24. 


THE HAMBURG OBSERVATORY, BERGEDORF —The 
report of the Director of this Observatory, Prof. 
R. Schorr, for 1924 has lately come to hand; it 
contains a record of numerous researches The 
transit circle 13 bemg used for the re-observation of 
stars observed by Rumker The 60-cm refractor has 
been used by Dr Grafifor charting the stars surround- 
ig 150 eclipsing variables, determining both their 
magnitude and their colour. 

Dr. Baade used the reflecting telescope for photo- 
graphic observations of several faint comets and 
interesting minor planets, wncluding Ganymed, which 
he discovered He also obtamed photographs of several 
clusters and nebula. He has now temporarily left 
Bergedorf on a visit to some of the North American 
observatories. Dr. Kruse has used the 26-cm. 
equatorial for photometric observations of variable 
stars, also for comets and mimor planets The Lippert 
astrograph was used by Prof. wassmann and Dr. 
Haas for obtaming peepee and spectrograms of 
the Kapteyn selected areas. The exposures for the 
oe ranged from half. -an-hour to 5 houts. 

r. Haas also determined the spectral types of several 
faint stars for which sensible parallaxes have been 
found. They are mostly of late types, G to M, but 
B D. + 42° 3917 is of type A 3. 

Progress 1s also being mak with the “ Geschichte 
des Fixsternhimmels’ and the “ Eigenbew gs- 
Lexicon,” which are extremely useful works of 
reference. 

The work of detecting fait minor planets and 
periodic comets on their return to perihelion has been 
very successfully pursued 
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Research Items. ~ 


Broof CHARACTERISTICS AnD Racz.—The first 
number (Jan -Feb.) of vol. 36 of Natural Histon, 
the publication of the American. Museum of Natural 
History, is devoted to the study of the present races 
of man, and contains, m addition to descriptive 
articles of primitive peoples, several papers d 
with anthropological ead of more gen 
bearing. Among these is a review by Mr. R. Otten- 

~- burg of the present ition. of the study of the 
characteristics of the blood as a test of race relation- 
ane Thé suggestion pe forward by Dr. Hirschfeld 
» and his wife in 1918 t the constituents known as 
A and B originated in Europe. and Asia respectively, 
no longer holds good in the light of further and more 
extended observation. It ıs found that there are 
races in Africa, Asia, Australia, and America which 
“ show as high a proportion of A to B as do the North 
Europeans, the sup exceptionally hi pro- 
rtion of ‘A in the named bemg the of 
eld’s conclusion ` Sıx fundamental types are 
to be recognised according to: the R of the 
three more common blood-groups. e European 
type is characterised by a relatively high proportion 
of-Blood-group IT, while two of the tic types, 
the Indo- churan and the Afro-South Asiatic 
on the fnnges of the Indian Ocean, hava more of 
Blood-group III, The Pacific American type, con- 
sisting almost entirely of Australan and American 
Indians, shows an enormous preponderance of Blood- 
group I. The Hunan type 1s remarkable ın that it 
shows an unusual proportion of Pe IV., which in 
every other type is the lowest The figures seem to 
indicate the existence of transrtion races formed by 
the ene of two adjacent races. The Jews 
apparently do not form a homogeneous group, but 
tend to assimilate to a local group, eg. Berlm Jews 
to German, Spanish Jews to Arab, Rumanian Jews 
to Hungaran, and so on. The gypsies, however, 
correspond to the Indo-Manchuman type, which 
seems significant in view of their tradrhon of non- 
intermarnage and Central Indian ongin. 


AN ‘Eo.itH’ Facrory.—A sequel to the now 


famous study of the ‘eoliths’ produced ın the 
course of the manufacture of cement at Mantes, which 
was made by Prof. M. Boule in 1905, appears in 
Nos 1-2 of vol 36 of L’Anthropologis. In 1924 Mr. 
Etienne Patte, at the suggestion of Prof. Boule, 
examined fiints similarly produced a cement 
factory at Beaumont-sur-Oise, and found them to be 
identical in form with the ımplements found in the 
phocene of East Angha for which a human origin is 
claimed. The method pursued in selection was 
identical with that followed -by those who accept 
the Pliocene specimens as artefacts; that is, a process 
of repeated classification, -selection, and rejection 
which ends in the assembly'of a relatively small 
number bearmg what are said to be indubitable 
traces of human purposive Lira In this case 
the causes are mechanical, but the chipping 
identical, and the result a collection of characteristic 
types, rostro-carinates, etc. More remarkable still, 
a crushing machine which consisted of two ‘jaws’ 
shod with iron, the lower fixed, produced es, 
some Of which showed an apparent secondary chippmg 
and might have been taken for scrapers of an Upper 
Paleolithic or even Neolithic culture, 


THE MARINE FISHES OF PanaMA.—The second 
of this mono h, by Mr. S. E. Meek and Mr. S. F. 
Hildebrand (Field Museum of Natural History, Zool. 
Ser., vol 15, 1925), includes the teleost fishes from the 
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families Carangide to Pomaoentride. Nine new 
species and subspecies are described, and ın many 
cases a detailed study of Atlantic and Pacific forms 
has demonstrated diferencas of sufficient importance 
to warrant the institution of new species. The report 
18 well illustrated, and the authors have not neglected to 
supply well-produced figures of hitherto inadequately 
figured forms. Useful working keys to the genera and 

es continue to form a prominent feature of the 
work, and, when completed, it should be an ndis- 
pensable guide to the fishes of this n and yield 
valuable information for a detailed ‘ com on 
of species and genera on both coasts of tral 
America. 


FLUCTUATIONS IN FisHERrzs.—We quite agree with 
Mr. B. Storrow (Trans. Nat. Hist. Soc. Northumber- 
land, Nov. 1925) that to trace to their cause the 
fluctuations to which statistics show that all fisheries 
are subject, ıs one of the most important problems in 
fishery inv tions, if not indeed the central 

Toblem on which all remedial measures depend. 
fluctuations are seen by comparing the total 
landings year by year, or the catch per unit of power 
in unit of time. The latter ıs obviously the most 
accurate method, but boats themselves as units of 
power fluctuate so greatly, leaving out of all account 
the sinll of their crews, that its measure of accuracy 
is not great. ‘In any case, it cannot be applied to 
herring or any fish which is not distributed relatively 
evenly over the bottom or the surface of the sea 
where’ trawl or dnft fisheries are regularly pursued. 
In writing on any fishery question there is always 
the personal which must come in, even in 
interpreting rigid facts, as exemplified by figures of 
catch of different areas as shown by Mr. Storrow to 
his readers in numerous graphs. thesis here 18 
that migrations of fish have more to do with fluctua- 
tons than any other factors, such as bad spawning or 
hatching, greater or less vitality of the young, or 
a inary occurrences causing the death of fish 
in vast numbers. As examples the herrimg, cod, 
haddock and mackerel are considered Graphs are 
pren either to show average catch per day's absence 
or each month, or the total catches year by year for 
a number of years in several areas, supermm for 
each year upon one another. These should be similar 
if the same causes operate in all areas, but it is clearly 
brought out that peaks in some graphs so commonly 
overlie depressions in others that, if all were added 
together, the result would be so smoothed down that 
the facts would be hidden. To put it in another way, 
the total catch does not much year by year, while 
the catch ın areas Bowe lates fluctuations There 
are great perodic changes in the flow of Atlantic 
waters besides minor fluctuations and, comciding with 
these, are supposed to be wholesale movements of the 
fish themselves. Of these, statistics alone cannot give 
proof, which can only come by the identification of 
the areas from which the fish came,-by markings or 
otherwise on the fish themselves.. ~ 


CaRABID BEETLES FROM THE KUMAON-TIBETAN 
FRONTIER.—In the age hae Sea Monthly Magasine 
for March 1926, Mr H. E. Andrews contributes 
a paper on the Carabide obtained by Mr. H. G. 
Champion in the north of Kumaon and over the 
Tibetan frontier During the expedition much new 
country was traversed at a great elevation, and the 
Tibetan frontier was reached near Shelshel and 
Laptel at about 15,000 ft The ies and varieties 
of bıdæ enumerated number sixty-six, and twelve 
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new species are described. Most of the species 
inhabiting the higher regions of the Himalaya are, 
as would be expected, palzarctic pene and this 
appears to be the southern limit, at least in Asia, for 
a good many of them. A few, such gs Dioryche and 
Colpodes, occur m tropical Asia and reach their 
northern lmit ın the alaya Others, such as 
Tachys and Bembedium, are nearly world-wide. 
Sixteen species extend’ their range outside the 
Himalayan tract, occurring, ın some instances, in 
Indo-China, Formosa, and the Malay Islands One 
species, Anchomenus POTTEN ug holarctic in 
its range and extends into England 


EXPERIMENTS ON Dapunia.-M. Ramult records 
(Bull, Internat, Acad. Polonaise Sci. et Letives, No 1, 
2B, Jan-Feb. 1925) observations on the effects of 
sodium chloride solutions, including Ringer and Van 't 
Hoffs solutions, on Daphnia and other Cladocera 
These solutions restrain the passing of the partheno- 
genetic eggs into the brood-pouch; such a 
action begins to appear ın je sodium chloride, an 
im concentrations above N/to 1s total. While the 
restraining action appears in individuals before the 
weakening of their other vital functions, the author 
thinks ıt may be assumed to be due to the enfeebling 
action. of the solution on the egg-producing female. 
N/30 and higher concentrations exercise a restraining 

uence on the development of the egg, which is 
especially sensitive to such solutions in the membrane- 
less condition, but after the formation of the membrane 
can develop in solutions up to N/16 to N/6. The 
eggs of the succeeding broods of the same female 
living in the saline solution show a decreasing resist- 
ance, probably beanie soar to a lessening vitality. 
The different cag © the same brood living in the 
solution exhibit differences in therr power of develop- 
ment. Animals which passed through their whole 
development in the solution attained their maturity 
in the same iod of tame as, sometimes even earher 
than, those m the normal culture In the third 
bye bred in the solution (mot stronger than 

/15) both the period of embryonal development and 
of the attaiming of maturity are as long as in the second 

eneration, and the number of eggs produced by the 
emales in the solution is not reduced. The eggs of 
the second generation are able to pass through their 
aorma] development in a concentration slightly higher 
than those of the first generation—this apples to 
solutions not strongér than N/zo. 


INTESTINAL FLAGELLATES IN TROPICAL AMERICA.— 
Prof R. W. Hegner (Amer Journ Trop. Med., 5, 
Vay. 1925) records the results of exammaton of stools 
made by him during the summer of 1924 in Honduras 
and in Colombia. The incidence of infection with 
Trichomonas hominis was 20 a cent, with Chslo- 
nashs mesnsls 7 on cent., and with Gtardta lambha 
vI per cent e author accounts for the high 
neidence in the case of the first two (1) by the high 
emperature and moist climate of tropi America, 
vhich are favourable for the transmission of these 
dagellates , {2) by the insanitary habits of the natives, 
vhich also favour transmission, and (3) the diet, 
vhich is largely vegetable, of the general population 

-rof. Hegner has previously shown that these flagellates 
ow and multiply rapidly ın hosts that hve on a 
regetable diet, but they are largely eliminated from 
«osts that live on a meat diet Companson of these 
esults with those of Miss Jepps from the Federated 
«alay States and of Boeck and Stiles from the United 
states indicates a definite relation among human 
reings between a meat diet and the lower incidence of 
nfection with these flagellates, especially Trichomonas. 
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THE PERIOD REQUIRED FoR Mrrosis —Modem 
methods of tissue culture permit observations on the 
process of mitosis and of the duration of theevarious 
p In view of the discrepancy in the times 
recorded by Levi (1916) and by Lewis and Lewis (1917), 
G. P Wnight (Journ. R Mier. Soc., Dec. 1925) has 
made observations on tissue from the heart of chick 
embryos of the gth to the rzth day, cultivated in 
Pannett and Compton’s saline medium to which 
embryonic extract had beenadded Assuming that the 
telop: period lasts 5 min , and on this there seems 
to be fairly close agreement, the early prophase takes 
8 min., the sprreme 64 min, the metaphase 5 mun., 
the anaphase 4 min, the telophase 5 min, and the 
reconstruction 5 min —a total of about 34 min This 
18 almost identical with S eways’ record of 35 min. 
as the period of division of the choroidal cells of the 
chick, and it falls midway between the two limits, 
25 min to 45 mim, found by Lambert and Hanes to 
be the time of division for the connective tissue cells 
of the rat. i 


A Taxonomic STUDY IN EvoLUTION —From this 
general point of view, Mr. Francis W Pennell ex- 
amines the taxonomy of the genus Afzelia of the 
Scrophulanaces in Proc. Acad Nat Scr. Phladsipha, 
vol. 77, pp 335-373, 1925. He concludes that the 
genus shows transition from the campanulate to 
rotate corolla, with a change from longitudinal to 
pore dehiscence in the anther of the stamen, with 
which change also runs a modification of the staminal 
filament from a broad flat hairy structure to a type 
with a slender, terete, glabrous distal regon Thus 
the flower, viewed as an organ to ensure pollination, 
has been so changed as to function in a new manner. 
Studying the distnbution of the species in this genus, 
Mr. Pennell concludes that they show : ne 
d ent with the “ Age and Area” hy e318 
of Dr Wuilhs. In e A most nodad and 
recent species appear to be the most widespread. 


REGENERATION OF FERN ProtHaLtr—In the 
Biologtsches , Centralblatt, vol. 46, pp 80-96, 1926, 
K Linsbaner describes some interesting expenments 
on the regeneration of isolated cell groups obtained 
by cutting pieces out of fern prothali He finds 
that very small cell groups, which normally would 
have finally ceased to grow and divide, when isolated 
in this manner, may again begin to grow vigorously 
and practically give nse to prothalh. He concludes 
that this revival of gro cannot be traced to 
growth-promoting substances from the wounded 
cells, but to the accumulation of assimilates in the 
isolated prothalhal fragments which normally would 
have begn passed on to nourish the growing apical 


Tegion. 


CURRENTS IN THE RED Sea —An account of 
current-meter measurements made during the hydro- 

phic crnise in the Red Sea of the Aimmuragiio 

agnaghs ın 1923-1924 18 published by Prof F Vercelli, 
with numerous diagrams and illustrations (Armati 
Hydrografie, vol. 11). The recorded honzontal 
movement of the upper layers was found on anal 
to be the sum of a to-and-fro tidal stream and a 
current, the latter varying with the monsoon season. 


_The tidal streams persist throughout all depths, 


whereas the drift current decreases down to g depth 
of roo metres in the channel off Bab-el-Mandeb, 
below which ıt reverses in direction From the 
harmonic components of the tidal stream, denved 
from an analysis of the observed data, and the drift 
current, the calculated velocity of the upper layers 
is tabulated for every hour throughout a year. 
Accurate computations of the currents which will 


*. word of text. Very few of 
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be met with by vessels navigating the Red Sea are 

red to be of particular value ın view of the difficulty 
ften experienced in that neighbourhood in obtaining 

relisble sights ’ during the day owing to refraction, 


RAINFALL IN THE NETHERLAND InpD1IES.—The 
Royal Magnetical and Meteorological Observatory 
of Batavia in Verhandelingen, No. 14, vol. 1, pub- 
lishes the mean ramfall for 2715 ramfall 
stations in the Netherland Indies, calculated 
from observations e during the period 1879-1922, 
by Dr. J. Booene The present publication con- 
tains nothing besides a pan of tables without a 

e stations are for the 
whole period of forty-four years, but the number of 
years over which the observations extend are given 
with each station, and the height of each staton 
above sea-level is stated. In addition to the mean 


~ rainfall for each month and the year, the mean 


number of rainy days is also given, but what con- 
stitutes a rainy day does not appear to be stated ; 

the results are in mm The mean maximum daily 
rainfall is also given for each month and for the year; 

it might perhaps have been more useful to give the 
absolute maximum rainfall for each month and year. 
A single entry of the absolute fall is given without 
reference to when ıt refers 


SEASONAL WEATHER ForEecastinc.—Remarks on 


“the influence of the currents in the waters about 


Denmark upon the climate of Denmark and Hae 
bonring countnes by A. C. Johansen and A. haw 
Jensen, reprints from’ EE ope gis aah Blt ve 
recently been published in Co 

of the inflow into the Kattegat varies Baluchi from fee 
to time, and a strong outgoing current in the surface 
layer is followed by a strong’ ingoing current in the 
lower layer. The authors have examined the correla- 
tion between the salinity of the bottom water of the 
Kattegat and the salinity and temperature of the 
surface water, also the correlation between the salinity 
-of the bottom water in the Kattegat in the spring 
months and the air tamperature ın Denmark an 
neighbouring countries ın the summer months. It js 
found that a high salinity in the lower layer of the 
northern Kattegat ın April~May 1s normally followed 
by a low air tem ture in June and July, and a low 
salinity is normally followed by a high air temperature. 


. There is probably also a positive correlation between 


the salinity of the bottom water of the Kattegat in the 
_ Spring months and the Faria in Denmark in the eae 
summer. 


LEAKAGE OF CARBON DIoxIDE FROM Sarre’ Horns. 
—Special Report No. 24 of the Food Investigation 
Board, by Mr. A. J. Smith, describes | tests on 
two vessels (London: H.MSO., 1925; gd net). 
Carbon dioxide was introduced into the empty holds, 
and, by eels the gas from day to day, the amount 
of leakage was determined. The rate of leakage in 
Pee ee ee a eee 
value by opening the thermometer tubes. The leak 
age when the vessel was at sea was higher than when 
dt rest in port. 


TRANSMUTATION OF MERCURY INTO GOLD.—A 
further contribution to this question ıs made by 
Putti and Boggio-Lera, whose results are published 
in the ‘Septem December ‘issue of the Rendiconti 
del!’ Accademia delle Scienze Fisichs 6 Matematiche 
(Napiss). The mercury employed was pumfied by 
repeated distillation in a vacuum, the two final 
operations being carried out in Jena glass apparatus 
papas a preasure of the order o-oo1 mm. This purified 

ee lac tares was paaeed be wea e (1) A 
harge was passed between electrodes of the 
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metal in a highly evacuated tube; (2) an arc was 
passed between two very fine jets of the mercury in 
a vessel kept filled with h en to prevent oxida- 
tion ; (3) a fine stream of the mercury was allowed to 
through the arc passing between two specially 
fire carbon electrodes, also in an atmosphere of 
gen. In no case was oy formation of gold 
pte ra even by Stammreich’s method of testing, 
which responds to so little 4s one one-millionth of a 
milligram of gold per kilogram of mercury. The view 
that mercury may undergo spontaneous transmutation 
into gold in Nature ıs suggested by the invanable 
presence of gold in commercial mercury, and it 18 
possible that useful information on this phase of the 
subject might be a by the examination of 
deposits of cinnabar of different geological ages. 


Tue GLOW Of PuospHorvs Trioxipe.—Thorpe and 
Tutton, the discoverers of phosphorus trioxide, showed 
that this substance is oxi with emission of light, 
and it has been suggested that the glow of phosphorus 
really due to that of phosphorus trioxide formed in 

ap reaction. It has also been suggested 
that ın moist o an intermediate substance, pro- 
bably phosphine, is formed from phosphorus tnoxide, 
and that e glow is due to this An interesting 
account of the glow of phosphorus tnoxide is given 
by Christina Craicksh Miler erin the Procesdsugs of 
the Royal Soctet naa ay Mieke 1925-6, vol. 46, part 1. 
It was shown the glow depends on the presence 


,of moisture and ceases ui the absence of water. It 


was found that phosphine and other hydrides of 

phosphorus are produced, and the glow is attributed 

to the oxidation of these. The results throw much 

ae on the still obecure problem of the glow of 
osphorus itself. 


MEASUREMENT OF HUMIDITY IN CLOSED SPACES.— 
Special Report No. 8 of the Engineering Committee 
of the Fi eke aire Board contains an account 
of experimental work ın hygrometry carried ont at the 
National far res Laboratory by Dr. Erer Gnffiths 
(London: 1925; zs. net). The pmmary 
object of the investigation was to study apparatur 
for PDE humidity measurements, and a description 


-is given of numerous forms of hygrometers devised tc 


meet special requirements. The supreme im ce 
of exposing the wet bulb of the wet and bult 
hygrometer to moving air is emphasised. eye ane 
forms of this hygrometer described are : t 
readıng instrument; (b) instruments to te read 
ings to be taken without entering the enclosure ; (c) € 
distant reading form The dew-point hygrometer 1 
particularly suitable for use as a standard of referenc 
in calibration work. Several industrial forms of dew. 
point apparatus are described. The hair hygromete. 
was given detailed study. It was found that the hai 
hpetomea showed a tendency to give high reading 
lapse of time. The instruments which behave 
most satisfactorily were those in which the tensio» 
force was small and the bearings and pivots of which 
were 80 well made that friction was reduced to a mini 
mum A distant type of hair hygrometer, wa 
constructed on the Wheatstone’s pias nite be tact Th 
other instruments of this 
tioned are (a) the form ada. a en into ia 
cases ; (b) the combined hair and dew-point apparatus 
A hygrometer was constructed utilising a discovery c 
Orme Masson that dry cotton-wool when exposed to 
damp atmosphere generates heat. The instrumem 
was constructed in the form of a differential resistanc 
thermometer, one coil being covered with cotton an 
the other by ‘non-hygroscopic material. This type c 
hygrometer has certain inherent defects due t 
hysteresis. 
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Exhibits at the Optical Convention, 1926. 


HE Optical Convention, 1926, was held at the 
Imperial College of Science and Technology, 
South Kensington, during the week Apml 12-17, 
under the presidency of the Astronomer Royal, su 
ported by representatives of all branches of the 
optical industry and profession. An important part 
of the Convention was the exhibition of optical instru- 
ments and apparatus orgamised to demonstrate the 
advances that have been made in optics im Great 
Bntain since 1912, the date of the previous Conven- 
tion. During the week, more than 8000 visitors, ın 
addition to members of the Convention, attended the 
exhibition. Many were attracted, no doubt, by the 
various entertainments and performances incorporat- 
ing interesting optical illusions, but many also were 
attracted by a desire to study the concrete evidences 
of recent developments and the most modem pro- 
ducts of Bntish opticians, many of which, as the 
Prime Minister pointed out during*the opening cere- 
mony, are reco the world over as achieving the 
high water-mark of technical perfection 

Considerable development might be expected in an 
industry during a period of fourteen years. When it 
is remembered that during part of that period, de- 
velopment was quickened by the urgency of war- 
time requirements, and later by the necessity of 
meeting fierce competition ston from depreciated 
foreign exchange rates, and also of keeping pace with 
rapid advances in science, 1t can easily be imagmed 
that the manufacturer had a wide range from which 
to choose his exhibits 

Optical glass, the most important of the optician’s 
Taw materials, was exhibr in the rough lump and 
ın the form of moulded slabs, disks antl pnsms by 
Messrs Chance Bros and Co., Ltd., and by Messrs. 
Parsons’ Optical Glass Co. The latter firm exhibited 
a disk of hard crown glass, 32 ın. in diameter, suitable 
for use im a 30-im. aperture telescope object-glass. 
Py aie of dense banum crown glass shown by 

essrs. Chance Bros, illustrated the improvement ın 
quality, cularly ın to freedom from colour 
and bubbles, which has been effected ın recent years 
ım the production of this difficult glass This firm 
now makes more than roo different types of glass 
suitable for optical purposes, many of which were not 
manufa before the War. 

Some of the uses to which these new glasses have 
been put were well ilustrated by the extensive range 
of new types of photographic lenses exhibited. The 
Ross Xpres and the Taylor-Hobson Aviar lenses were 
genie and produced coe the War to meet the 
demand for large-aperture lenses giving the high 

uahty of definition required in air photography. 
further developments ın the direction of the pro- 
ducton of rapid an ats were represented by 
Messrs, Taylor, Taylor and Hobson’s f/2-5 lens, suitable 
for reflex cameras, and also their f/2 anastigmat, which 
has a covering power of 55° and represents the lmit 
so far reached in the production of wide angle, large- 
aperture lenses. Another exhibit by the same firm 
was a series of £/3:5 telephoto lenses, which marks an 
important advance in telephoto construction This 
advance has been shared by the Teleros lenses of 
Messrs. Ross, Ltd., who had on view a 4o-in, lens of 
that series fitted to a Ross Sports camera. Telephoto 
lenges of recent design were also exhibited by Messrs 

. H. Dallmeyer, Ltd , and by Messrs Wray (Optical 

orks), Ltd. 

The remarkable developments that have been 
effected in British-made surveying instruments were 
well shown ın the various types of theodolites and 
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levels exhibited by Messrs C. F. Casella and Co., Ltd, 
Messrs. Cooke, Troughton and Simms, Ltd , Messrs. W. 
Ottway and Co., Ltd., and Messrs. E. R. Watts and Son, 
Ltd These improvements have been largely directed to- 
wards securing optical perfection, reduction in dimen- 
sions and weight, ter ngidity, more effective 
guarding of vulnerable parts, and the introduction of’ 
means for saving time and labour in the making of 
observations. In the precise levels exhibited by these 
firms, the telescope with the attached bukble can be 
tilted independently of the vertical axis, which greatly 
facilitates and expedites field work. Provision 1s also 
made on many of the instruments for reading the 
bubble, the compass bearing, and the staff, from the 
telescope-end position, without change of position on 


‘the part of the observer. Messrs. Cooke, Troughton 


and Simms and Messrs Watts exhibited levels em- 
bodying reversible bubbles, the use of which simplifies 
the adjustment of the instrument. Further simph- 
fication in the use of Messrs. Watts’ instruments have 
been effected by the introduction of their “ constant ” 
bubble, which is so constructed that changes of tem- 
perature within the range o° to 130° F. produce no 
change ın the length of the air bell. Thus, when the 
instrument ıs being set ıt 13 necessary to observe only 
one end of the bubble ` 

With the exception of a few standard instruments 
or parts of instruments, the microscope apparatus 
exhibited by Messrs. C. Baker, Messrs R and J 
Beck, Ltd, Messrs Negretti and Zambra, Messrs. 
Ogilvy and Co., Messrs James Swift and Son, Ltd, 
and Messrs W. Watson and Sons, Ltd., represented 
an entirely new senes of instruments and apphances 
for microscopical work computed and designed since 
the last Convention, and including all types of micro- 
scopes and mucroscope accessories such as are required 
for students’ use, for industrial processes, for scientific 
investigations and for all classes of laboratory and 
research work. The modifications that have been 
introduced involve many important changes in mech- 
anical design and construction, and also improve- 
ments ın optical properties. One of the most stnking 
alterations in mechanical design 1s that shown in the 
Beck Radial microscope. The general design is that 
of a small optical bench so arranged that as the 
inclination 18 changed from the vertical to the hor- 
zontal, or any intermediate position, the centre of 
rotation remains in the optic ams. The advantage 
of this arrangement 18 specially apparent in metal- 
lurgical work when a vertical wWlumunator 15 used. 
The peal elas pa being once set, 1s not altered by the 
inclination of the instrument or by the focussing 

Of the many important instruments exhibited by 
Messrs Adam Hilger, Ltd, the most outstanding 
were the Hilger interferometers, including those for 
demonstration purposes and for the examinaton of 
prisms and lenses, and the latest model, the Universal 
camera lens interferometer, which permits of the 
examination of all ordinary photographic lenses .up 
to a clear aperture of 54 in, and from 4 in up ‘to 
about 33 in. focal len as well as lenses of the 
telephoto type, rocess lenses, complete telescopes up 
to a total la of 12 ın., and eyepieces. On this 
firm’s stand were also a complete range of Hilger 
wave-length spectrometers, a permanent adjustment 
quartz spectrograph giving a spectrum from 2100 A.U. 
.to 8000 A.U.; a vacuum spectrograph for the study 
of the furthest ultra-violet region, in which a concave 
diffracnhon grating of 2 metres radifis is used, and 
the Hilger ultra-violet spectroscope provided with a 
fluorescent screen from which the wave-length mav 
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be directly determined Messrs. Bellingham and 
Stanley, Ltd, also exhibited quartz spectrographs 
and a mange of polarimeters and meters, in- 
cluding a compact instrument for the examinatiqn 
of the entire spectrum giving readings directly in 
wave-Jengths 

The ophthalmic section of the industry was well 
represented by about twenty-five different exhibitors. 
Many new of alee! 
and 8 e frames were shown. e ophthalmic 
instruments on view illustrated the development of 
al alate for the detection of pathological conditions 
of the eye,as well as those for the mechanical measure- 
ment of visual errors. Among these may be men- 
tioned the self- ing permmeters e ited by 
several firms, the photographic ophthalmoscope, ex- 
‘hibited by the Cambridge Instrument Co., Ltd., by 
means of which ıt is possible to obtam photographs 
of the fundus showing both the optic disk and the 
macula lutea on one plate, and the combined corneal 
microscope and slt lamp, exhibited by Messrs. 
Clement Clarke, Ltd, ın which both the Wuminating 
system and the microscope are mounted on an apc 
which has its centre of curvature at the focus of the 
illuminating beam. 

It is, of course, quite impossible ın an article of 
Teasonable len to give anything approaching a full 
list of the various interesting pieces of apparatus on 
view and described ın the 320-page catalogue pre 
for the use of the members of the Convention. - In the 
preceding paragraphs reference, has been made to only 
a few of the items on the stands of a few of the trade 
exhibitors, and many important items in important 
groups of instruments have had to be omitted. 

The educative value of the exhibition was enhanced 
by the inclusion of a section devoted to optical instru- 
ments and apparatus designed by research workers 


x , The Intermittent Theory of Radiation. 


N important pa on ‘‘ The Intermittence of 
Electric Force ” was read Sir J. J. Thomson 
to the Royal Society of Edinburgh on December 21 
We now know that the atom 13 made up of electrons 
and itive charges, and that the number of electrons 
in the atom of an element 18 equal to the atomic 
number of the element. We also know the masses 
of the electrons and the positive char * Tf, 
therefore, they obeyed the ordi laws of electro- 
statics, we could calculate by the laws of dynamics 
the behaviour of the atom. e behaviour predicted 
in this way 1s not in accord with expernment. The 
reason of this cy 18 doubtless that in the 
atom we are concerned with effects which occur in 
times and in distances very much shorter than those 
which occurred ın the experiments by which the laws 
of electric force were discovered or tested. 

Sır Joseph directs attention to the bility of the 
electric force being intermitteht in its action. The 
intermittence 18 so rapid that its effects are only 
apparent when we are dealing with events which occur 
in, intervals as short as those in the atom. He 
illustrates this point by considering the properties 
of gases. So long as we test these properties on an 
, beanie ae ’ they are completely explained by 
supposing t the gas exerts a continuous pressuré 
on the walis of the aaron vessel and that it 
obeys the hydrodynamical laws for a continuous fluid. 
It is known, however, that the pressure is not really 
continuous but consists of a succession of isolated 
blows following each other irregularly at very small 
intervals of time. By the methods now available 
for producing very high vacua we can get the 
in a’ state where it is impossible to explain its 
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e lenses, eyeglass mounts- 


for use im scientific investigations. These included 
an instructive collection of apparatus exhibited by 
the National Physical Laboratory, Teddington ; the 
Technical Optics Department of the Imperial College 
of Science and Technology, South Ke on; the 
D ent of pp! ed Optics, Northampton Poly- 

c Institute, London; the Refraction Hospital, 
London; and by other institutions and scientific 
workers. Mention should be made of the selenium 
oppaana designed by Dr. E. E. Fournier d’Albe and 

. O. Symonds for ies mechanically the 
passage of interference fringes , the Clarendon photo- 
electric photometer, exhibited by Prof, F. A. Linde- 
mann and Dr. G. M. B. Dobson, by means of which 
very small areas, such as spectral lines on a photo- 
graphic plate, can be measured to a high degree of 
Lagi A aoa the series of instruménts exhibited 
by the bridge Instrument Co , Ltd., ın which the 
stylus-on-celluoid method 1s used for recording vanous 
physical phenomena. 

The historical on of the exhibition contained a 
valuable loan collection of more than 350 items of 
great historical importance, illustrating the evolution 
and development of various types of optical instru- 
ments and indicating the actually made and in 
use at different periods. admiration for the 
many highly developed and finished products of 
modern sgience in the adjoining sections did not in 
any way detract from our admuration for these 
optical treasures of past generations, for did not 
each one represent a modest though none the leas 
distinctive landmark along the path of optical pro- 
gress? The magnrficent and impressive display of 
present-day a tus, instruments and methods 
which formed the Optical Convention 1926 Exhibi- 
tion marks the farthest point yet reached along that 
path. 4 i 


, 


haviour by the hypothesis of continuity. The 
has a structure in time, the fineness of which is 
determined by the interval between the collisions. 
The fineness of the structure for a given gas varies 
with the pressure, being coarse at low pressure and 
fine at Tee TESSUTO 

Sir Joseph supposes that the electric field has 
a structure in tıme, so that instead of the electric 
force being a continuous effect consisting of a con- 
tinuous flow of momentum into the body under its 
action; it 1s really discontinuous and consists of finite 
increments of momentum. separated by finite intervals 
of time This discontinuity ın the nature of the force 
readily explains the occasional spontaneous dissocia- 
tion ot a system. It also gives a reasonable hypothesis 
to expla why a m sometimes radiates away its 


lus energy as onten rays. 
“he assumption of the intermittence of electric 
force leads to startling results when applied to e 
waves. The mathematical proofs given indicate t 
there can be no unlimited propagation of light waves 
diverging from a source. e waves must ultimately 
reach a region where they are reflected back. 

-It will thus be seen t the hypothesis demands 
a corpuscular theory of light. e energy of the 
light must be done up into batches which retain 
their energy undiminished as they travel out into 

. This does not exclude, in fact it requires, 
ie presence of electrical waves of Maxwell’s type. 
We must picture the hght unit as a central quantum 
vibrating with the period of the light and emitting 
electrical waves. None, however, 18 allowed to escape, 
and the energy lost by the quantum in radiation is 
restored to ıt. 
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Light, therefore, has a dual character. It consists 
of electrical waves and the quantum. The electrical 
waves give rise to interference effects and the 

uantum to photo-electric effects. The en in the 
electrical waves surrounding the quantum does not 
alter as the system travels through space, and so 
the ratio of the energy in these waves and that in 
the quantum remain invariable. The mathematical 
proofs based on the theory of probability given in 
this paper are very neat and very easy to under- 
io ie 


In a paper read before the Royal Society of Edin- 
burgh on February 8, Prof. E T. Whittaker follows 
up Sir J J. Thomson’s paper and shows that the 

axwell-Lorentz equations can easily be modified so 
as to represent ae ee ideas regarding light. 
What distinguishes Thomson’s theory from the work 
of all other winters on the subject ıs that he pictures 
the structure of the light-quanta in terms of tubes of 
electric force When lght 13 generated he invites us 
to picture a closed part of a loop ın a tube of electric 
force to become detached and go off as a closed ring. 
This rng soon becomes circular and travels wi 
the velocity of ight in a direction at night angles to 
its plane, like a circular vortex ring. e en of 
the ring remains constant until the ring 1s broken 


It 13 known, for example, that 1f cathode rays fall on 
a metallic plate and generate X-rays which fall on 
a second metallic plate, electrons are ejected from 
the second plate ane their energy is of the same order 
as* that of the electrons in the pnmary cathode rays 
and is independent of the distance of the plates. 

The only explanation seems to be that the energy 
of the X-rays 1s contained in compact parcels between 
the plates. This phenomenon has led Emstein and 
other physicists to advocate corpuscular theories of 
light. In Thomson’s theory we Powe something 
simular to a procession of rings of cigarette smoke, 
moving forward through the air in front of the mouth 
of a smoker As the group moves through space, ıt 
sweeps over the intenor of an infinitely long, straight 
cylinder, the axs of which is in the direction of 

ropagation. Everywhere outside this cylinder the 
eld ıs permanently null 

Sir Joseph points out that it Is not necessary to 
sup that hght consists exclusively of a procession 
of ‘electric vortex rings’ He considers that it 
consists of mngs of electme force accompanied by 
Maxwellian waves These mngs sometimes vibrate 
and produce waves of the type ordinarily considered 
Whittaker givesa justification of Thomson’s hypothesis- 
and a verification of the quantum relation. 





Salient Features in the Stratigraphy, Tectonic Structure, and Physiography 
of the Commonwealth of Australia? 


A BRIEF summary of the salent features of 
the stratigraphy of the Commonwealth is 
essential for understanding its tectonic structure 
Pre-Cambrian rocks are developed in Western, Central, 
and South Australia The Proterozoic rocks of 
Northern Australia are partly formed of thick dolo- 
mites, ıbly a forerunner of the Great Barrier 
Reef of to-day. Basic lavas and tuffs, 3000 feet 
thick, preceded a great ice-age in late Proterozoic 
or early Cambnan time Manne Cambrian strata 
occur chiefly in Northern and Central Australia and 
South Australia, with patches in Victona, Tasmania, 
and Queensland Ordovician rocks attain a thickness 
of 40,000 feet in Victoria and Central Australa 
Igneous intrusions and unconformity separate the 
Ordovician rocks from the Silunan the Devonian 
rocks of Queensland, coralline limestone, 7000 feet 
thick, 13 probably another ancestor of the Great 
Barner Reef. In Carboniferous time a south-eastern 
shore of ‘ the Tethys Sea ’ ıs well defined ın the north- 
west of Western Australia Carboniferous and 
Devonian time were ods of granitic intrusions 
and effusive rocks. Jn Permo-Carboniferous time 
half Australia was under ice This was the chief 
coal-forming epoch, followed by more coal (in Triassic 
and in Jurassic times) developed in immense epi- 
continental lakes in eastern and central Australia, 
near which carnivorous deinosaurs existed. 
Marine Jurassic strata in Australia are only found 
in ‘the Tethys Sea’ of Western Australia The 
t dolente-sılls (comparable with the Karroo 
olerites) of Tasmania possibly closed Jurassic time 
Cretaceous time witnessed t Poe and central 
marine transgressions. o Neocomian Sea was 
probably cold, and epeirogenic uplift ın east Central 
Australia replaced marine by lacustrine conditions ; 
this uplift was probably accompanied by small local 
Jaciation. In Western Australia the last of ‘ the 
ethys Sea’ is represented by the Lower Santonian 
with Umtacrinus (com ble with the Arnloor Beds 
of Southern India) retaceous strata were slightly 


1 Substance of a lecture delrvered by So T W Bars Danid, eB B, 
E R S„ before the Geological Somety of London on 29. 
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folded in pre-Oligocene time. Eocene marine de- 
stead are mostly wanting except, perhaps, in New 
uinea, but the Winton senes may be partly Eocene 

Oligocene time was one of very extensive pene- 
planation, which was prolonged into the Miocene, 
and in places into early Plhocene tme. A rock-crust, 
or ‘petroderm’ (‘ Hartrinde’ of Walther) formed 
over the more arid parts of this peneplain Marine 
transgressions occurred all along the southern coast 
of Australia, mostly following on the eruptions of the 
“older basalts.’ 

In Miocene time there were warm seas with large 
foraminifera (Lepidocyclina) and reef-forming ele 
even in Tasmania The earliest marsupials are 
found there in the Miocene beds. Miocene brown- 
coal deposits ap 2 800 feet thick, formed partly of 
Fagus and Banksia, occur in Victoria‘ Deep leads’ 
of gold and tin were formed inland. In New Guinea 
the oil-belt was developed dumng the Miocene Penod. 

In Phocene time the whole peneplain underwent 
differential movement which was strongest in eastern 
Australia. Alkaline lavas were erupted from tensional 
fault-planes in the old peneplain. Epeirogenic uplift 
(dung the ‘ Kosciusko epoch’ of C. Andrews) 
now followed, and became accelerated in a late 
Pliocene epoch. The Rift Valley of Australia formed 
mostly during this uplift This later movement was 
accompanied by widespread eruptions of basalts with 
some andesites The Great Barrier Reef was already 
forming, and possibly commenced to develop’-even 
earlier. 

The southern edge of the Lake Eyre peneplain be- 
came tilted northwards, and that of Western Australia 
eastwards, bri about interior drainage and local 
andity The Pleistocene ice-age followed, together 
with a pluvial epoch, when Lake Eyre once more 
drained seawards Crocodiles and tic marsupials 
were then abundant in Central Australa The 
Tasmanian abo es arrived in Tasmania by way 
of the Malay Bn po possibly during a eustatic nega- 
tive movement of the sea. As the Jce Age ended, 
the sea-level rose, drowning the coastal valleys. The 
rainfall decreased. Lastly, the Australian aborigines 
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arrived, ps bringing with them the dingo. In 
the last few thousands of years the sea-level has fallen 
by about 15 feet. 

The salient features in the tectonic structure were 
briefly discussed, with especial reference to SuesS’s 
views as to the arrangement of the Australian arcs, 
and the priyangan features, chiefly with reference 
to the phenomena of arid erosion. the origin of the 
inland sand-hills of Central Australa 1s attributed to 
the disin tion of the widespread Permo-Carbon- 
iferous san nes, for the later seas of that period 
transgressed over large areas of Australa, possibly 
im part through a eustatic rise of sea-level following on 
the melting of the great Permo-Carboniferous ice-sheets. 





~~ 


Ventilation and Comfort. 


HE Medical Research Counal has published a 
report on the “ Methods of Investigating Ventila- 
tion and its Effecis,’”’ by H. M Vernon and others 
(Special Report Series, No. 100, Methods of Investi- 
gating Ventilation and its Effects. London H.M 
tationery Office, 1926, 2s. net). Part r contams 
descriptions of two new instruments for the measure- 
ment of variations (a) in the velocity and (b) in the 
temperature of air currents. For the former purpose 
a new form of hot-wire anemometer was constructed 
which is very sensitive to changes of air velocity, 
while influenced httle by changes in temperature. 
For the latter purpose a suitable thermopile was 
devised which was unaffected by changes in velocity. 
The combined use of these two- instruments has 
thrown further hight on the relative importance of 
temperature and air ‘movement in ventilation In 
Part 2 the results of a further calibration of Leonard 
Hill’s kata-thermometer are given, which allow low-air 
velocities found in ordinary rooms to be measured 
with far greater accuracy 

Part 3 consists of an investigation of the extent to 
which objective indications of the kata-thermometer 
correspond with actual sensations of comfort. 
Acclimatiaation is shown to have an important 
influence. It is concluded that the cooling power of 
6, fixed às the minmum for sedentary workers in 
Great Britain by Leonard Hill, may reasonably be 5 
for people acclimatised to summer weather, a. 7 for 
people acclimatised to winter weather “It was found 
that the various d of ‘ stagnancy ’ experienced 
in factory air were due to differences in the air tem- 
perature, whilst the various degrees of ‘ freahness’ 
were due chiefly to differences in air velocity. The 
coolmg power of the kata-thermometer combines 
these two variables better than any other known 
measure, and the correlation ratig of cooling power 
on air sensation was found to be 703 ın summer and 
790 in winter.” : 

In Part 4, Dr Vernon has studied the rate of coolin, 
of the human body, as shown by fall of mouth an 
rectal temperatures, naked and clothed, after being 
warmed up by previous exercise, and has in this 
way thrown further light on the relative importance 
of air tem ture, clothing, and ar movements 
The results tend to show t ın order to induce 
cooling of men engaged in hot and heavy work, it 
is of most importance to reduce temperature and 
next clothing, small increase of velocity of air having 
com tively little effect : 

ork now in in the new wind tunnel built 
at the National tute for Medical Research shows, 
however, that velocity can have a very great effect 
‘on warmly clad men, when it 1s sufficient to dnve 
air through ang so ventilate the clothing. By means 
of wind sufficient to evaporate the sweat effectively, 
men can be kept much more comfortable, and will in 
consequence work better, in hot atmospheres. 
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University and Educational Intelligence. 


Lonpon.—A University chair of bacteriology and 
immunology, tenable at the London School of Hygiene 
and “Tropical Medicine, and a University chair of 
epidemio may and vital statistics, tenable at the 
London l of Hygiene and Tropical Medicine, 
have been instituted 

The following courses of free public lectures 
are announced: “ The Influence of Water on Vital 
Processes,” by Prof. J. B. Collingwood, at Univer- 
sity College, on April 26, May 3, 10, 17, 24, and 
Bt, at 5.30; “The Integration of the Circulation,” 

y Prof. R. J. S. McDowall, at King’s College, on 
April 27, May 4, 11, and 18, at 430; and ‘ The 
Nature and Functions of the Fascia of the Human 
Body,” by Prof. J. Kay Jameson, at King’s College, 
on April 30, May 7 and 14, at 5.30. 

Appleatons for grants from the Dixon Fund for 

scientific investigations, accompanied by the 
names and addresses of two references, must be made 
to the Académic at University of London, 
South Kensington, S.W.7, before May 15, and thase 
for grants from the Thomas Smythe Hughes Fund for 
assisting Medical Research, accom ed by the names 
and ad of two references, not later than June 15. 





APPLICATIONS are invited by the Ministry of Agri- 
culture and Fisheries for not more than five agricul- 
tural re E tenable for two years and annually 
of the value of not more than 200l, plus, possibly, 
extra ‘allowances for trav and subsistence whilst 
the scholars are abroad. e application form, 
A.189/T.E , must be returned to the retary of the 
roy to Whitehall Place, S.W.1, by June 30 at 

test. 


“Ir was stated in the House of Commons last weak 
by Lord Eustace Percy, President of the Board of 
Education, that the Government-is in general agree- 
ment with the recommendations of the Departmental 
Committee on the University of London, and that it 
is proposed to introduce legislation for the p of 
pate fo a statutory Commission for the University 
accordingly. 

THE ha iat portrait of the late Sır Sydney 
Russell- a eae by his nephew, Mr. jobn 
Wells, R.I., will be unveiled in the staff room of the 
Dreadnought Hospital, Greenwich, by Sir Humphry 
Rolleston, Bart., at’3 o’clock on Tuesday, May 4. 
The portrait, which has been subscribed tor by the 
friends and colleagues of the late Sir Sydney Russell- 
Wells, represents Sır Sydney in.his robes as Vice- 
Chancellor of the University of London Those 
demring to be present at the ceremony may obtain 
cards of invitation on application to Prof. R. Tanner 
Hewlett at the Seamen’s Hospital, Greenwich. 


Tus Court of the Worshipful Conipaay of Poulters 

has agreed to offer a scholarahip of E terer 

for two years tenable at the Adams Agri- 

cultural College, for the traming of persons to be 

instructors ın the ea and science of poultry 
tes 


husbandry. Candi must be British-born and 
not leas sixteen years of age on October 1, 1926 
They must produce satisfactory certificates of char- 


acter and physical fitness, and should have passed 
an examination of matriculation standard The suc- 
cessful candidate will be required to take an approvedi 
course of study leading to the National Diploma im 
Poultry Husband: e award will be made on the 
recommendation of the Principal of the Harper Adams 
eee College, to whom all mquiries should be 
dressed. 
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Contemporary Birthdays. 


* ARA 25, 1862. Viscount Grey of Fallodon, K.G., 


April 25, 1859. Mr. ma Fae A. Mallock, F.R.S. 

April 25, 1874. Senatore Marconi, Hon. G.C.V.O. 

Apri 26, 1879. Prof Owen W Richardson, F.R.S. 

April 27, 1845. Dr. Douglas W. Freshfield. 

April 28, 1856. Mr. Charles E. Stromeyer, 
M. Inst C.E. 





Viscount GREY was educated at Winchester and 
Balliol College. A former president of Armstrong 
College, Newcastle, he was, until eyesight disabilities 
intervened, interested in most d ents of natural 
history pursuits, to one of which he contmbuted a 
useful work, “ Fly-Fishing ” (1899). 

SENATORE MARCONI was born at Griffone, near 
Bologna. His first and tentative experiments in 
wireless tel phy were made in Italy in 1895. 
Coming to England in the following year, with an intro- 
duction to Sir William Preece, F.R S., who was then 
engineer to the Post Office, Marconi received marked 


encouragement at his hands at a crucial period, as 
also from Prof. J. A Fleming, F.R.S. Ini he was 
able to estab wireless communication across the 


English Channel, later (1901) between a station at 
Poldhu, Cornwall, and Newfoundland. The story 1s 
continued in a stream of later improvements, inven- 
tions and researches of various ads, of which perhaps 
the most distinctive practical application (in alliance 
with other minds) 18 roadcasting. In 1909 Senatore 
Marconi shared the Nobel prize in physics with Prof. 
Braun. 


Prof Ricsarpson, one of the Royal Society’s 
‘Yarrow research professors in DE hie science, was 
born at Dewsbury. He was educated at Batley 
Grammar School and Tmnity College, Cambndge. 
Formerly professor of physics in Princeton University, 
U S.A., ie returned to become Wheatstone professor 
of physics in the University of London (King’s College) 
Prof. Richardson received the Hughes medal of the 
Royal Society ın 1920 for his work ın expermmental 
physics, and especially thermionics. In the og 
year he was president of Section A of the Bri 
Association. 


Dr DoucLas FRESHFEÆLD, the dis ished 
geographer and mountaineer, a former president of 
the Royal Geographical Society and one of the 
staunchest supporters of that institution, was edu- 
cated at Eton, and graduated at Dively oles, 
Oxford. His interest ın mountain-clmbing was 
already established more than fifty years ago, for it 
was in 1872 that he undertook for a considerable span 
the editorship of the Alpine Journal. “I have 
always tried,’’ he once said, “ to prevent mountain- 
eering from brong a mere form of sport. By 
precept and example | have done my best to persuade 
my comrades to keep their eyes open to all the interest, 
historical, scientific, and artistic, in which the moun- 
tains abound.” Dr. Freshfield received the founder’s 
gold medal of the Royal Geographical agen Aor 1903, 
and it is interesting to recall that Dr. Sven Hedin re- 
ceived a medal at the same time, Apart from contri- 
butions to pia gorani in the Caucasus, Dr. 
Freshfield’s valuable work in promoting geographical 
education was the subject of ial comment He is 
the author of a hfe of Horace Benedict de Saussure. 

Mr C. E. STROMEYER, for many years engineer to 
the Manchester Steam Users’ Association, was born 
at Sutton. His book, “ Marine Boiler Management 
and Construction,” is a standard of reference. 
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Societies and Academies. 


. LonpDon. 


Linnean Society, March 18.—]J. L. Sager: Phyllody 
of the corolla ım Primula vulgaris Huds. The 
specimens come from a peu growing in a garden 
in Exeter, all flowers of which show this monstrosity 
The petals are like the foliage leaves in all respects 
ex size. The revolute venation characteristic of 
the shows well in these petals. Calyx, stamens, 
and pistil appear normal. Mr. Samuel E Steer 
found this plant growing in a disused bumal-ground 
at Lympstone, South Devon, in March 1925. He 
transferred it to his garden, where ıt has increased 
in size, and is now bearing about twelve flowers, all 
abnormal.—R. T. Gunther: An account of the early 
manuscript herbal of Apuleius Barbarus, which has 
been stated to have bean written in A.D rioo and 
Ilustrated in the ‘monastery of Bury St Edmunds, 
it may therefore be the oldest-known English botanical 
work.—G. P. Farran: Biscayan pl n collected 
during a cruise of H.M.S. Research, 1900. (Pt. XIV.) 
The to poda The Copepoda collected in deep 
water or the Bay of Biscay were mainly taken in 
numerous honzontal hauls with open tow-nets by 
day and night down to 100 fathoms, and by vertical 
hauls with closing nets by day down to*2000 fathoms. 
The horizontal hauls show a marked difference 
between day and night distmbution, the E ulation 
above 100 fathoms being apparao ou pay 
night the u migration, in large numbers, 
BE M i lens, Pleuromamma robusia, and 
Pleuromamma gracilis In the vertical hauls the 
Maximum number of species was found between 500 
and 700 fathoms, and of specimens between 150 and 
250 fathoms. The average number of specimens per 
too fathoms vertical haul between 1500 and 2000 
fathoms was only 4:6, and not all of them alive, as 
eae 781 specimens between 150 and 250 fathoms. 

elena Bandulska: On the cutcles of some fossil 
and recent Lauracez. - The possibility is demonstrated 
of interpreting certain elements of the floras of the 
past by a comparative study of their cuticles with 
those of recent forms. By this means the Lauracee 
have been found to be the most abundant fossils 
with cuticle preserved in the Bournemouth Eocene ; 
many have lanceolate leaves with pinnate venation 
and strong midrib Three species of Aniba and 
various species of Neolitsea, Litsea, and Lindera have 
been discovered. The physiological characters of the 
fossil Lamaceous cuticles described are such as at 
the present time are associated with the need for 
controlling transpiration, and may be of assistance 
in the interpretation of the nature of the flora and 
the chmate of Middle Eocene time. 


The Physical Society, March 26.—Ivor Backhurst . 
Obliquity corrections ın radium estimation. Formula 
are given for obliquity corrections in radium estima- 
tion applicable to sources of the shapes most fre- 
quently occurring in practice The effect of scattered 
radiaton is considered, and some experimental results 
obtained are shown graphically and compared with 
theory.—Albert Griffiths and P. C. Vincent’ Viscosity 
of water at low rates of flow determined com tively 
by a method of thermal convection. A method is 
described of determining the coefficient of viscosity 


of water by measuring the rate of convective flow in 
a long capi tube, the driving head being obtained 
by the erence in denstty due tô a erence of 


temperature between two vertical columns of water. 
The results show that the viscosity of water at low 
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tates of shear in glass tubes is a tly no different 
from that at high rates. Novel- features are (1) the 
method of obtaming the driving head; (2) the new 
method &f mitoducdne a coloured index in a closed 
pray circuit, and an improved method of ami 
its position; (3) the almost complete elimination o 
what may be called the thermometric effect as distinct 
from the convective effect ; (4) the elimination of the 
small residual thermometric ;effect from the final 
calculations. ; 


PARIS., 


Academy, of Sciences, March 15.—H. Deslandres : 
The aurora borealis and etic perturbation’ of 
March 9, 1926, at the Meudon Observatory. A bright 
aurora borealis was observed at Meudon on March g ; 
its duration was short and coincided with a marked 
deviation of the magnetic declination registered on 

«the magnetograph.—A. Cotton: An observation of 
the aurora borealis on March 9; observed at Sèvres. 
A magnetic disturbance was recorded at the Val 

oyeux Observatory.—B. Baillaud: Remarks on the 
talogue of Fundamental Stars of the Paris Observa- 
tory —-Pierre Copel: A property of skew curves and 
its application to the demonstration of Beltrami’s 
theorem.—Nicolas Kryloff : A'method of approximate 
ingen containing as cular cases the method 
of W. Ritz and that of least squares. —Leonida 

Tonelli: The method of adjunction in the calculus of 
variations — — Hadamard: Remarks on the preced- 
ing communication.—Joseph Pérés: A theorem con- 
ADE S movement with two parameters of a solid. 
-— —— Rogoff: A rectangular plate su poe load 
P concentrated at its centre.—Louis Roy: e 
pagation of waves on the elastic line with four 
parameters—L. Dunoyer: A condensation pump 
working with a moderate primary vacuum. de- 
scription, with diagram, of a glass mercury vapour 
pump. Starting with a water-pump vacuum (ro to 
30 mm. mercury), the pump'is working withm four 
minutes of li nung the burner.—Jean Dubief: The 
law of vi ity of fluids as a function of the density. 
Its relations with the equation of state —Y. Rocard : 
The diffusion of light in iquids.—Mlle. O. Jasse : The 
structure of the bands 4511 and 4123 of the carbon 
monoxide spectrum These bands have a more com- 
plex structure than Hulthén’s band, but belong to the 
same class —G. Lejeune: Contribution to the study 
of the oxidisability of organic substances.—Jean 
Cournot: The cementation: of ferrous alloys with 
aluminium. The cementation of mild steel with 
aluminium is best carried out by heatmg in a muffle 
with finely powdered ferro-aluminium containing a 
little ammonium chloride—T. Karantassis: Double 
decompositions between the halogenides of tin, arsenic, 
antimony, busmath, silicon, titanium.—Maurice Dela- 
ville and Paul Carlier: The estimation of small 
quantities of um‘ The metal is precipitated as 
cobaltinitrite, and the cobalt determined by nitroso-f- 
naphthol. Working with quantities of potassium of 
the order of ı mgm., the error is less than 3 cent.— 
V. Hasenfratx and R. Sutra: The oxidation of har- 
madine and of bromoharmaline.—R. Lantz and A. 
Wahl: A new synthess of phenylrosinduline.—H. 
Arsandaux: The eruptive origin of the basic gneiss 
of Djabataouré (Togo) —Auguste Loubiére: The flora 
and, relative level of middle coal measures of 
(Aveyron}.— P. Choux’ Some new Sapindacem of 
Mad —A. Guilllermond: The action of the 
methods of silver impregnation on Sea cells and on 
the relations of the vacuome and Golgi’s apparatus. 
— Albert Petit :.<ontnbution to the cytological and 
taxonomic study of Bacteria.—L. Hackspill and A. P. 
Rollet and Maurice Nicloux: The argon in the blood. 
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From the results of the experuments cited, the authors 
conclude that argon, like nitrogen, is found in de- 
fibrinated blood in quantity corresponding to its 
solubility and to its partial pressure in air. © blood 
clot, dried in a vacuum, and burnt in the presence of ` 
copper oxide, gives no argon.—L. Fage and R.. 
Legendre: The swarming and lunar rh of Eulaha 
pwnctifera—P. Sédallian and J. Loiseleur: The frac- 
tionation of serum proteids and the freeing of antı- 
diphtheric serum m albumen. The method is 
based on the gradual addition of sodium chloride, 
starting with serum of pH 4:7.—S. Posternak: 
The distribution of horus i the serum and red 
blood corpuscles of the blood.—Lonis Léger: A new 
Microsporidia with spiny spore cases.—S. Metalnikov 
and V. Chorine: The played by Hymenoptera 
in the infection of Galleria mellonella. i 


March 22.—H. Deslandres: The magnetic disturb- 
ance of March 5, 1926, and the disturbances of the 
first months of the year. A magnetic storm was 
recorded the apparatus at the Meudon Obser- 
vatory, and at the same time auroral lights were 
noted at two different places —Grainville and 
Neauphlette. It is shown that there is a definite 
relation between the periods of these magnetic storms, 
since the intervals of time between the storms are 
multiples of the time of synodic rotation R.—Henry 
Le Chatelier: The theory of the furnace.—André 
Blondel: The measurement of the photometric yield 
of optical a tus (objectives, telescopes, etc.).— 
G. Friedel : e radiograms of mixed . Mixed 
crystals obfained by isomorphous crystallisation give 
eer Ang which do not differ from those which 
would be given by a simple crystal of the mean 


parameter From this it is erally admitted that 
the mixed will be like the pure crystal, 
governed by a strictly defined penod, the mean of the 


pure constituent crystals. view is adversely 
criticised, and it is shown that there is a serious 
limitation to the power of penetration of radiographic 
analysis, conecialiy in cases where there may be 
isomorphous mixtures or do-paramorph struc- 
tares.—L. Cuénot: Description of a Tardi new 
to French faune. This is mtermediate between the 
uncovered Oreella and armoured Echinisci, and 1s a 
of a new genus Parechiniscus, to which is given 
© specific name of Chitonides—Jean Charcot was 
elected a free Academician in succession to the late 
E. Tisserand.—A. Seinte-Lagué: Unicursal and bi- 
cursal networks.—E. Grynaeus: The differential 
geometry of Euclidian space with constant curvature. 
—E. Vessiot: Conformal geometry of surfaces.— 
Maurice Gevrey: The ytical nature and pro- 
longation of solutions of non-linear equations of 
elliptic and parabohc with one variable.—J. 
Favard: Nearly periodic mic functions.—Boris 
Grinberg and Maurice Paschoud: The torsion of a 
hollow cylinder the section of which is limited by 
two excentric caircles.—Pierre Henry: The velocity 
of deformation of metals at high temperatures.— 
Charles Pletrier: Periodic winds and critical wind 
squalls for the flexion of —A. Chatillon: The 
different magnetic states of cobalt chloride—vV. 
Posejpal: The quantitative tal control of 
the resonance absorption of A-rays.—Louis Long- 
chambon: The rotatory dispermon of camphor. A 
criticism of the conclusions arrived at by applying 
the formwa of Lowry and Cutter to the rimen 
results of the rotatory power of camphor in acetone. 
—Miramond do Laroquette : The ionometric measure- 
ment of X-rays incident per unit surface and sR 
absorbed r unit volume.—Pierre Auger: e 
amount of fluorescence in the X-ray region.—H. Colin 
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and Mile. A. Chaudun: The variations of the constant 
of hydrolysis with the concentration of sugar. The 
experiments are not in agreement with the hypothesis 
that the hydrogen ions alone produce the reaction; 
the nature of the acid and the viscosity of the solution 
also fhtervene —-H. Forestier and G. Chaudron: The 
thermo etic study of some ferrites. Ferrites of 
the gen formula Fe,O,.MO have been p ? 
where M may be nickel, copper, lead, banum, calaum, 
cadmium, or xinc, and the variations of the magnetisa- 
tion coefficient with temperature determined.—M. 
Holweck: The critical K potentials of light atoms. 
Reply to a note of A Dauvillier.— Laporte : 
The mobility of the ions in gases. The author's 

i ts are not in ent with the view that 


for a given gas the ions have one mobility oy the 
h eas t there may be several ion mobilities 
is di -~Jules Ventre and Emile Bouffard: The 


influence of su on the estimation of ammonia in 
grape must.—J. Bougault: An example of an oxide 
ether of a ketone hydrate. Bouis: The 
synthesis of ethylallene C,H; . CH : C: CH,.—F. Sal- 
mon-Legagneur: Mixed ketones derived from the 
a-mononitrile of camphonc acid.—A. Demay: The 
enesis of the granulitic gneiss of the Pilat masmf, near 
t-Etienne.—L. Petitjean : New researches on the 
displacement of (meteorological) discontinuities.— 
Louis Beason: The influence of the temperature of 
one month on that of the folowing month According 
to A. Angot, the temperature of any one month has no 
influence on that of the following month A statis- 
tical study of 100 years’ observations made at the 
astronomical and Montsouris Observatories does not 
confirm this view. A warm January is followed by 
a Fe with a temperature above the normal 13 
times out of 19 at one observatory and 8 times out 
of 12 at the other. Similarly a cold February 1s 


followed March with a temperature below the 
normal.—Mme, P. Lemoine and G. Delepine: Dıs- 
<overy of the genus Solenopora in the Jurassic of 


France.—Lucien Daniel : ew researches on the 
heredity acquired by grafting on Helianthus Dan- 
geardı. — M. and Mme. Fernand Moreau: Sexual re- 
production in lichens of the genus Collema and the 
theory of Stahl. Observations opposed to the Stahl 
theory of sexual reproduction in Colema.— — 
Aversenq,——J aloustre,and—-Maurin: The development 
of Recinus communis in a culture medium rendered 
radioactive by the addition of thorium-X. Thorium- 
X in small doses (10 nero every fifteen cy) 
umproved the general development of the castor oi 
plant, the mcrease in the number and quality of the 
seeds being especially marked.—Antonin Nemec and 
Mihovil Gracanin: The influence of light on the 
absorption of phosphoric acid and potash by plants. 
— — Parat : The constitution of the Golgi apparatus 
and of the idiorome; true and false dictyosomes.— 
Boris Ephrussi: The unequal acceleration of the 
different phases of cell divigion by rise of tempera- 
ture.—M. Bridel and C. Béguin: The -biochemical 
synthesis, with the aid of emulsion from almonds, of 
a-ethyl-b-arabinoside. 


Romx. 
Royal Academy of the Lince, Febru 7.— 
F. Cavara and A. Chistoni: Hybridisation of Papaver 


somniferum L, in relation to the morphine content of 
the opium. By hybndisation of the white and black 
varieties of Papaver somniferum L., it is le to 
raise both the morphirie content and the yield of the 
opium.—E, Bomplani: Projective invanants of con- 
tact between plane curves.—Harry Levy: Certain 


pro} es of the spaces for which Riemann’s 2 fain 
eave indices are annulled.—Bruno Finzi: Vertical 
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motions in correspondence with uniform trans- 
lahons.—Francesco Sbrana: ic effect of a fluid 
circulating round two cylinders with parallel axes. 
Giorgio Abettl: The altitude of the solar chromo- 
sphere.—Enrico Fermi: The quantisation of the 
monatomic gas.—A. Pontremoli : The dura- 
ion of emission of monochromatic radiations and the 
mean life of the stationary states.—Pietro Saccardi : 
A colour reaction of the skin relative to the genesis of 
the melanins. The colour reactions obtained with 
p-phenylazoxycarbonamide confirm the epidermal 
origin of the cutaneous pi t and indicate that 
the ability to produce the colourless pro-pigment 
which generates melanin is a specific and a thon- 
ous property of the Malpighian layer —Ugo De 
Castro: Physico-biological conditions and determin- 
ism of Kottmann’s reaction.—C. Sibilia : The action 
of certain enzymes of Fusarium. The actions pro- 
duced by tho amylase and pectinase of F. echsno- 
sporum and F. fuliginasporum are described. 


VIENNA. 


Academy of Sciences, March 4.—F. Urbach (Com- 
munication from the Radium Institute, No. 185): 
On luminescence and absorption eg that 
of sylvine subjected to Becquerel iation. Sylvine 
shows radio-luminescence and after uerel-radia- 
tion thermo-luminescence and TesCealce.— 
J. Zellner and colleagues: Contributions to com- 

tive etable ao A (xii.). viene of 
ks. Barks of privet, elder, and alder have 
been examined. Phytosterin, ceryl alcohol, and 
several other substances have been found.—R. 
Klepholx and Zeliner: Contributions to com- 
tive vegetable chemistry; Cinothera biennis.— 

. Pollak and E. Gebauer-Filnegg: The action of 
chlorosnlphonic acid on phenols.—E. Gebauer-Fulnegg 
and F. Riesenfeld: Studies on aryl-sulpho-chlorides. 
—K. Federhofer: The construction for the centre of 
curvature of plane curves—L. Waldmann: The 
geological structure of the Moldau-Danube primitive 
rocks on the survey sheet Gmind II. 

March 11—H. Spandl communicated his work, 
prepared in part with the aasistance of the Academy, 
on the fauna of subterranean waters (Wien, Verlag 
Spel&ologisches Institut, 1926). 





Official Publications Received. 
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The United Trost. Twelfth Annual Report (for | Ranro Soaerr or Gaart Berras (at Insthootion of Blectnoal Engineers 
the Your ending sat Deco alert í j h 


1925) suboutted by the Mecutire Oom- 
“mittee to the on Fnday, 1%th Mareh 19%. Pp u+100. 


Port, Pune role} 

Cree Oalifornta Academy of Bueances, Fourth Series, 
Vol. No. L: Expedition to the Revillagigedo Islands, M ın 1996. 
dai ae , By G. Dallas Hanne. Pp. 118 (10 plates). (Ban 


7 he Nonn of Collage of Agroulinre senor 
The North of Seotlend of Bulletan Ni rt 

on Grass Beed Mixtures, 1907-18. Seccad odrhon. (an Dy 

Teer more Recent Tala, By . Fmdlay. Pp. 


is of Tend Grane College, Yeer ended Juno om 
Walter J. Greenleat. Pp. y+51. 10' emt Bualletan, w , No 83: 
Fducauuon Pa a the State. By Merle A Foster. Pp. 77 e 
(Washington, : Government Pmntmmg Office.) 
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Diary of Societies. 


SATURDAY, APRIL MH 


Bora. Samwrrasy Iwsrrrora (et Gwidhall, H: 
The Economic Opllection of 
Position with regard 


engi Interior * Bureau of Hducaiaon. Bulletan, 1025, Seas 





at 280.—H. Hdridge: 
wn Refuse, — ieholson: Lhe Present 


(at Neville Hall, Newoastle-upon-Tyne), at 8.—J. G. Taylor: Coal and 
its Banded Constituents, —Discnamon on on Paper by F. J. Johnston oa 
The Use of Breathing Apparatus in Mines. 
Rorau om or GREAT Barrar, at 8.— Dr. W. T. Calman: 
The Shipworm (2%), 
MONDAY, ArRit %. 


Roya. lama Acapmemy (Dublin), at 4.15. 

Viororia Leertrors (at Oen Bu Westminster), at 450.—Rev. 
Dr. H. U. W Stanton: The Qur'an its Dostrins of God. 

Dorrrrore oF Acruanrm, at 5.— — Motes concerning Some Prectacal Points 


thet arise in the Valuation of Widows’ Funds. 
LESTITUTION oF BTRUOTURAL Sale h w M (at Abbey 


House, Westminster), ab 6—H B. Andrews and others: 
Theory serres Practace. 

Lestrrvrion or ELEOTRIOAL Wharmnmars orth-Bestern Centre (at 
Armstrong College, Neweastle-u Tyner ¢ fe Gensral Meeting), 
at 7.—B. L Robmson: Modan iothads of Measurement (Lesture). 

Tarr ne ee (Bouth "Adland. eae) ee 


oua (Odontology Bection), at 8—W. Warwick 
thehal Odontomes increase m fire by thar own 
Tension f—Dr, W. Fish: The Ovoulation of Lymph m Dentine, 
with some Observations on the Metabolism of this Tisana. 
ROYAL OEOGRAPHICAL e (at A ai at 8 90.—O. F. Rey: A 
Reeent Journey to Gudru and Gqam (Abyssinia). 


TUESDAY, Aran f7. 


RoraL lonwrrroriow or Great Brrram, at &.15.—Prof. J. Barcroft: 
Organs of Mujuple Funotzon (8): Feathers 

ZOOLOGICAL BOOLETY or Dobos; ab 5.90.—The Secretary: Report on 
the Additions to the Bomety’s Mi ed the month of Mereh, 
1036,—Dr, J. Beattie : tuon of Radiograp of a young Manous 
rheeus,—Prof. G. Blot Smith: On the Bran of estes.—Dr. R. 
Broom : o) On the Organ of Jacobson and some other Structures in 
tha Noso of Cen olestes ; iO Or Ona Hoary Oomplete Skeleton of a New 
Eosochian Heptile.—J. Oontmbations to the Development 
of the Pelmo Girdle L The Palvie Girdle of Menopoma allaphawisass 
Harlan.—O. M. B. Bulman and W. F. Whittard : On Branchiosaurus 


at 6—H. R. Lupton: The Triple 
as applied to the Pumping of Watar; with 
8 


Lasrrrots ðr Meras (North- Coast Local Bection) 

College, Newoastle-on-Tyne), at 7.80.—Annual General Mosting. 
RoraL AxXTHROPOLOGIOaL Lesrrrors, at 8.30.—O. W. Brown: 
Implements from North-West Pern. 


e VEDNESDAY, Arai 28. 


wwoosxes Socurry ror THE Sropy or Tax Hisrory or bhronn oma 
amp TrcmwoLogy (ab 17 Fleet Street), at 5.80.—Oomdr. A. D. 
Turnball: The Stevens Family—Hmngineers and Inventors. 
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(Eas | Luerrromiow or ÀUTOMOBILE Hwopmers 


até. 
at Manchester Ool! of 
o LG.O.U. Me of 


tons of the Micro- 
: HWxhibrtaon of the 
Torkahop Uso and ‘Madwal 


Teoh ), as 7.80.—G. Rushton: 
Fenty tale (Lecture). 
soope Becton), at .20,—R and J. 
Bwan Photomicrographie A tus for 
Metallurgical M .— 
Preparation of Metallic Mrero-8 
Micro-Structural Features of Modern Rustlew Btorle. 

Rora Soonery or Arta, at 8.—J. Paterson: Horse Treoteon and Motor 
` Trestion, 

Barren PwrcHoLogicaL Soorerr (Medical Bestion) (at Medical Bociety 
of London, 11 pandor Sirens -1), ab 8.$0.—Dr. N. H. M. Burks: 
What 1s k Mental Inass 


THURSDAY, ArRit 2. 


Barran Bormans GUILD (Annual Mestang) (at Mansion House), at 430. 
—thr Biohard Redmayne. a ees o Ooa] Mining 1a carn 
ee BF. v. . P. Eckersley: 

and Electrical Industry. 

Boris , at 4.80,—O. H. Best, Dr. EE 
H. P. Marks: ' Ondabon and Btorage of Glucose under the Action ot 


Observatrons on the Onset of Rigor 
G. M. Booth and Prof. B. Ross. On the Efeots of Beta Rays from 
Radium upon Dirmon and Growth of Cancer Celis. 
Ixsrrrora or ParHoLogy awp Rwsxaroe (Br. Many's HosrrraL, W.2), at 
&.—Sir Almroth E W. t: The General Outotme of Thirty-mx Years’ 


) 
Lowpow MirummarioaaL Bociwrry (at Astronomical Bocusty), at 5, 


B. A. Edwards: 


The Bolving Nuclei of Oertein Integial 
Rudin ars ee aris -1.—M. Hanna- 
“of Integrala.—R G. Cooke. Gibbs's Phenomenon in 
Benes and Integrals —J. Bnll: On the Moton of an Ideal | 
ce et Co-ordinates. Prof. G. H. Hardy and J. H. 
On the Brog Bommability of a Fourer Serves; (11) 
earem,—8, Bochner and Prof. G. H. Hardy: Note on 
Two Theorems ot N. Wiener. 
Bora. DEETITUTION oF GREAT Darran, at a a ee The 


Oberacternstics of Tolephons 


uremen ta and Recent Progress 
ase ati or Camwinter wo eter inon Genie): Sse 
Hrrening. 


FRIDAY, April 8. 


Ixsrrrorios or Msocnamica, Bcnoemess (Informal Meeting), at 7.— 
O. W J. Taffs and others : Manne.Oil-Bngmes in Practios. 

Leerrrvution oF HLEOTEIOAL rr eae ps Centra) (af Y 31.0. A. 
Hall, Dundee) at ee Op A The Past, Present, 

ture Development freless elephony haay (Lecture) 

Tomon. Drerirutron or. Bworkaans (at Roye Roy Vanad Baros Intalio 
at 7.80.—Air Vioo-Marshel Sir Brancker : rant 
(Gustave Canat Mamoriel Lecture) 

RovaL lesrrrorion or Gamat Berram, at 0.— Dr. W. H. Hooles. 
Wireless m the Empire, 


SATURDAY, May L 


Bora, lwerrrvriox or Gaur BEAD, Pty P. O. Búok: The 
Bong Form ın Mngland as represented by 
RotaL lmrrroriox or Gamat Brrram, ab 6.—Annoal Nesting. 


, 


PUBLIC LECTURES. 
MONDAY, Arai 26. 


Umivarstrr Oo as ABO an J B. Oollmgwood : Infinance 
of Water on Vital (Bucoseding Leotures on ada 10, 17, 
24, and 81) 

¢ TUESDAY, Arzı 27 


Kuro’s Ootixos, at 490.—Prof. B. J. B. MoDowall: Phe In 
of-the Orreulation. (Sooceeding Lectures on May 4, 11, and 18. 


` THURSDAY, Arn ®. 
Umiversrry Ootuece, ab 5.—Prof. H. A. Gardnet: History of Ancent 
Beulpture. S 


FRIDAY, Arao 80. 


Kuwo's CoLLEem, at 5 80.—Prof. J. Kay Jamieson : The Natmo and 
Funchons of the Fascue of the Human Body. (Bucoeeding Lectures 
on May 7 and 14.) $ 
Uxrvaasiry OoLLEaN, at 6.80 —Sir Jagadis O. Bose: he Nerrou» 
Mechanisin of Planta. 
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Coal Utilisation aaa Research. 


HE Report of the Royal Commission on "the Coal 
Industry, some aspects of which were presented 

by Prof. Henry Louis in an article in Nature of March 
20, is still under consideration and discussion. It is 
now generally understood that the report refuses to 
prescribe for the sick man any tonic or pill with the 
pleasing promise of a lightning cure, but insists on the 
necessity for a systematic application of th® principles 





SATURDAY, MAY 1, 1926. 


CONTENTS. pack | Of economic hygiene to daily life as the primary essential 

Coal Utilisation and Research. By Prof. f John w. to recovery. Even such labels as low-temperature 

Cobb, C.B.E. . 613 | carbonisation and electrification on the medicine bottles 
The Science of the Humanities =. . . . 616 are not held to guarantee a cure. It is not that thee 

EERE EEA By C. sin Bag gian ee E spirit of the Commission has been cautious, conservative, 

Our Bookshelf . , : . 6ı8 | Or narrow. Its report is, indeed, quite remarkable for 

Letters to the Editor : breadth of view, and for what appears to be a well- 


The Transmatation of Elements.——Prof. A. Smits 620 | balanced consideration of the very numerous and varied 
Potassium and the Heat of the Earth.—Dr. Arthur 








Holmes and Dr. Robert W. Lawson 620 | factors which are operative in the problem presented. 
Use of Thermit ın Ice- nica ne: —Prof. A. S. Eve, ee These characteristics can certainly be claimed for 
a Problem of X-ray Line Intensites.—F. H. Chaps. it. and iv. on utilisation of coal, and research, 
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which would compare in importance with the use of 
some form of smokeless solid fuel in the domestic grate, 
and the interest in low-temperature carbonisation is 
stimulated by that idea. But the pronouncement of 
the Commission based upon a memorandum furnished 
by Dr. Lander is inevitably very guarded : 

“We have given close attention to the question of 
low-temperature carbonisation, but we can find no evi- 
dence that the system has yet been anywhere estab- 
lished on g commercial scale for a period sufficiently 
long to enable the claims that are made on its behalf 
to be-fully tested.” 

It is not that carbonisation at a low temperature isa 
technically unrealisable process, since it is in essence a 
reversion to older practice. The difficulties are quanti- 
tative and commercial, and the problem is to overcome 
those difficulties in a fashion quite opposite to that 
adopted by the gas industry, which has developed by 
carbonising at high temperature and obtaining the 
maximum possible yield of: gas—the carbonisation 
product which displays a greatly enhanced thermal 
efficiency in use with a correspondingly increased 
monetary value. Research on this subject is likely 
to have to go far back into the properties of coal 
itself, and thé possible means of utilising and 
modifying such properties 'so as to arrive at a 
cheap and rapid process which will give the results 
‘required without incurring excessive costs in the in- 
stallation of plant, and the working of the process itself. 
Encouragement is forthcoming ‘from demands of 
different origin, since apart from all question of smoke 
abatement there is the national need for home supplies 
of liquid fuel, including motbr spirit, and the desira- 


bility of finding some sort of use for low-grade coals, - 


at present of no commercial value. If it were possible 
to subject to this process the bulk of the 147 million 
tons of coal now consumed in'the raw state, the greater 
part at least of present British requirements of oil could 
be supplied from home sources, instead of being im- 
ported from abroad. Nor is the Commission pessimistic. 
. the evidence we have taken has given us 
the impression that we may be within measurable 
distance of a solution of both the technical and com- 
mercial problems that arise. We recommend that the 
Government should give sympathetic consideration to 
-any pro of the Fuel Research Board for the 
further investigation of the process on a commercial 
scale.” 
There is no doubt that here a great difficulty presents 
„itself, So far as concerns the scientific and technical 
research fo which reference has been made above, into 
the properties of coal itself, the path is comparatively 
smooth, but the solution of what are grouped under the 
term of ‘Comnfercial problems’ is another matter. 
The Fuel Research Board has already gone so far as to 
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undertake, without charge, the testing-out of low- 
temperature carbonisation plants on a commercial 
scale in order to obtain reliable information and to 
give it to those eoncerned. This is, as the writer can 
say from experience, no easy matter to carry through 


_in such a way as to obtain trustworthy results, but it 


is practicable. The commercial interpretation of such 
results in a form to have any general application is, 
however, much more difficult, and the Fuel Research 
Board has so far held its hand at that stage. If, too, 
the financial backing of pioneering industrial adventures 
in this field is to be undertaken, it will have to be with 
eyes open to the very large costs which are only too 
easily incurred in such work without tangible results. 
The Commission lays great stress on the co-ordination 
of coal-using industries, and its report should go far to 
counteract the mistaken ideas only too easily derived 
from the ill-balanced report of the Coal Conservation 
Committee issued in 1918. The Commission says: 


“Tt has been strongly impressed upon us as the out- 
come of our enquiries that it is an error to suppose that- 
the only, or even the principal, object to be aimed at in 
this connexion is the most economical method of produc- 
ing electricity. The object to be aimed at is the most 
economical and efficient way of utilising the energy 
embodied in the coal. The question is not co-ordina- 
tion, as is often supposed, of two industries—coal and 
electricity—but of several—coal, electricity, gas, oil, 
chemical products, blast furnaces, coke ovens, etc. 
Two or more methods, dealing with two, three, or more 
of these, would be used simultaneously in combination, 
one feeding the other. The point of importance is, 
that no obstacles, whether of State ation or 
industrial organisation, should be placed in the way 
of the development of such combinations in whatever 
manner engineering and chemical skill and the economic 
conditions may indicate as the most suitable.” 


Arising out of such considerations, the Commission 
“venture to suggest for consideration the formation 
of a Standing Conference composed perhaps of the 
Chairman and other representatives of those bodies we 
have mentioned,” these being the Coal Commissioners 
(whose appointment is recommended elsewhere), the 
National Gas Council, and the Electricity Commissioners. 
Its primary task would be to ensure that while a 
healthy competition should be maintained where it 
was legitimate between these various interests, their 
energies should be developed in a manner comple- 
mentary in the main to each other. Moreover, it is 
proposed that a survey, which from the nature of the 
case should be a continuous process undertaken by a 
body of a permanent character, should be made of the 
heat, light, and power ents of the various 
industries of the country as a whole. 

The Commission has concerned itself seriously with 
research into matters connected with coal as of primary 
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importance, reviewing the present provision and sug- 
gesting developments. In all such schemes one out- 
standing point is often overlooked. If an industry is 
to reap the full value of research work done within it or 
on its behalf, it is essential that in the executive ranks 
of the industry itself, in its direction and management, 
there should be men willing and able to give effect to 
the results obtained and discoveries made. For this 
reason, the conversion of an industry from the empirical 
to the scientific is a gradual process, and is not to be 
done simply by the attachment of a research staff (with 
the formulation of a programme) to an industry which 
remains at heart unconvinced of the value of scientific 
work. The following sentence in the report is no 
doubt inspired by some such conviction: “It is also 
essential that the industry as a whole should become 
imbued with the spirit of science in order that it-may 
utilise to the fullest extent the results of modern 
scientific developments.” Another point of importance 
recognised is that the existing supply of research 
workers for the fuel industry is quite inadequate to 
meet such demands as are contemplated, and the 
recommendation is made “ that- the Colliery Owners’ 
Research Association encourage the scientific traming 
of students for the work of the Research Association, 
and for the survey, and that for these purposes it be 
authorised to provide schdieshis and arrange with 
universities for suitable courses.’ 

The field of research surveyed is a large one, including 
as it does occurrence and constitution of coal, coal 
winning, and coal utilisation, each with its subdivisions, 
hygiene and safety being given prominence in the coal- 
winning section. Work already in hand by the Fuel 
Research Board, the Safety in Mines Research Board, 
the Geological Survey, the Colliery Owners’ Research 
Association, and the National Federation of Iron and 
Steel Manufacturers, is described, as also that carried 
out in conjunction with the University of Leeds by 
the Gas Investigation Committee of the Institution of 
Gas Engineers and by the National Benzole Association. 
It is noted that the Bergius process for the ‘ lique- 
faction’ of coal and synthetic methods for the con- 
version of water-gas mixed with additional hydrogen 
into motor-spirit are receiving attention. 

Then comes a section on the future of research work, 
which begins with an expression of opinion that the 
attitude of the British Coal Owners’ Research Associa- 
tion (as indicated by Mr. Evan Williams, President of 
the Mining Association, in evidence) “indicates an 
insufficient appreciation of the importance of this 
question,” and further emphatic statements, such as, 
“ While research alone will not overcome the difficulties 
from which the Industry is now suffering [a qualifica- 
tion which the writer 1s glad to see made] we feel 
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strongly that the steady and continuous investigation 
into all pertinent problems is essential if the industry 
is to prosper and to provide good wages and conditions 
for its workers ” 

Recommendation is made that the British Colliery 
Owners’ Research Association be rapidly expanded, 
and that the managing council of the Association should 
be composed of representatives of the owners, managers, 
mining engineers, workers in the industry, the Mines 
Department, and the Department of Scitntific and 
Industrial Research. A sum of roo,oool. should be 
provided for the establishment of a headquarters, a 
highly qualified director of research appointed, and 
such continuity as will attract the right men for the 
staff and render possible the obtaining of useful results 
in work which is necessarily slow, should be secured by 
guaranteeing an income averaging 40,000-50,000l. per 
annum for at least seven years. The funds are to be 
provided partly by the owners and partly by the 
Department of Scientific and Industrial Research, 
which is to take the initiative in organising and develop- 
ing the Research Association. According to this 
scheme there would then be three large organisations, 
each dealing with one aspect of the coal problem: (a) 
The Colliery Owners’ Research Association, expanded 
as indicated above, (b) The Safety in Mines Research 
Board, and (c) The Fuel Research Division of the De- 
partment of Scientific and Industrial Research. Co- 
ordination of the work is to be effected by the Depart- 
ment of Scientific and Industrial Research. 

Such are the recommendattons on research made by 
the Commission, and they have no doubt been carefully 
considered. It 1s plain that they place the Department 
of Scientific and Industrial Research in a highly re- 
sponsible position at the centre of a highly elaborated 
organisation for dealing with a subject, that of research, 
which from its very nature is particularly difficult to 
organise. The maintaining together of sufficient 
elasticity in administration, insight and efficiency in 
the various directing bodies and their staffs, and 
goodwill in all concerned, will call for a very ex- 
ceptional power of co-ordinating these estimable but 
not all-pervading qualities. The research programme 
is, however, so comprehensive as to give large scope for 
choice and initiative in its translation into active re- 
search, and even a fractional fulfilment of its promise 
would be a great national benefit. One note of warming 
may be sounded. If those engaged in the coal industry 
begin to make the assumption that research and 
pioneering work are essentially the concern of the nation 
or some association, and no longer that of the frm or 
the individual, many of the paths of progress, and 
quite probably the best, will be left umexplored. 

Joun W. Coss. 
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The Science of the Humanities. 

A Dichonary of European Literature: Designed as a 
Companion to English Studies. By Laurie Magnis. 
Pp. xii+ 594. (London: ‘George Routledge and 
Sons, Ltd.; New York: E. P. Dutton and Co., 
1926.) 25s. net. 


EAUTY is Truth, Truth Beauty,” wrote Keats, 
in passionate protest against all attempts to 
divorce thêm or to see in one the antipathy of the other. 
A similar recognition is growing that the oft-assumed 
antithesis between literature and science is a wanton 
and needless invention. The humanities of science has 
yet to be written, perhaps, though odd chapters have 
appeared from time to time; but the science of the 
humanities, if by such a phrase we may indicate the 
poeueee treatment, in the widest sense of the word 
‘science,’ of the material of the humanities, has for 
some time had its expositors. 

The volume before us is a notable example of this 
larger view. It is, we believe, the first attempt yet 
made to apply, on such a restricted scale as the single 
volume, the comparative method to the literature of 
Europe. Prof. Saintsbury in his “ Periods of European 
Literature ” divided the subject into twelve “ Periods ” 
and marshalled a dozen specialists for the work, each 
of whom wrote a history of his chosen and allotted 
period. But if English studies are to be made as 
valuable a discipline as the Greek and Latin which 
they are displacing in the upper forms of the public 
schools and in the universities, there is need of a refer- 
ence book covering the whole field in a single volume. 
Smith’s “ Dictionary of the -Bible ” and Lempriere’s 
“Classical Dictionary ” were written on these lines ; 
and Mr. Laurie Magnus’s “ Dictionary of European 
Literature” takes a like direction and aim. It is, 
moreover, an application of scientific method to vast 
and scattered material. 

Such a task is, of course, stupendous in no hackneyed 
sense of that word. The mere labour of reading, 
collecting, and collating the mass of material demands 
great industry and patience ; but the crux of the diffi- 
culty comes when the digested and assimilated mass 
has to be turned into the flesh and blood of a live book. 
This is the ultimate test by which the work is to be 
judged. Have we here only another catalogue, exact 
and compendious, if you like, but still only a good 
catalogue of facts? Or are there spaciousness of view 
and single-mindedness of aim that give a unity to the 
whole? “So far as we have been able to judge, the 
book stands this severe test: 

The bulk of the articles consists of well-documented 
and up-to-date Biographico-critical accounts of authors 
‘in all countries, with résumés of the literary history of 
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each country under its own name. The author through- 
out combines an unflagging spirit with a calm and, so 
far as we have seen, an unbiassed critical judgment, 
and he is very eften singularly happy in his mental 
picture of the writer whom he is treating. , It would be 
pointless on the part of a reviewer to complain that too 
little space is given where he would have liked, or 
expected, more; and too much where his own taste 
and judgment would’ have led him to give less. Such 
personal disappointments are inevitable in all diction- 
aries and anthologies. It is perhaps only leas pointless 
to say that, rarely here and there, we could have spared 
a little of the space devoted to the personal side of the 
particular author being treated, so as to have a fuller 
exposition of his work and message. This is, however, 
but by the way. i 

A valuable feature of the book is supplementary to 
these biographical and critical accounts of authors. In 
ordinary histories of English literature, or studies of 
single authors, names occur which are imperfectly 
understood. Thus, Renaissance, Reformation, Human- 
ism, Romance, and similar terms cross several centuries 
and all countries. They are English names for Euro- 
pean phenomena, and the English student is commonly 
very inadequately seized of their European meaning 
and value, and of the relation borne by the English 
part to the European whole. Within the circum- 
scribed limits set by a single volume, Mr. Laurie 
Magnus has given a vivid and considerable elucidation 
of these generic phenomena. The reader may well 
turn immediately, for example, to the article on 
“ Nature, Natural, Naturalism.” $ 

Another important set of topics is that of the classical 
writers. Tennyson is called Virgilian, and so on, and 
the metaphor is accepted easily, but the European 
vogue of Virgil, Cicero, Plato, and the rest cannot be 
grasped by students unless they consult special text- 
books, usually in a foreign tongue. The “ Dictionary 
of European Literature” endeavours to supply this 
information under the name of each classical writer. 
In such questions, too, as the influence of “ Climate,” 
the changing treatment of “ Woman,” the literary 
motive of “ Death,” there are similar articles bringing 
together mformation from various places and times, 
and fusing the constituent parts into a combined and 
intelligible whole. 

The admirable preface to the book should be readi 
to gather its purpose and aim. Its sub-title tells us 
the book is “ designed as a companion to English 
studies.” In our judgment it is, taking it all in all, æ 
pleasant yet learned, stimulating yet judicious, com- 
panion, of fine but tempered enthusiasms. Its best 
virtue, perhaps, is that, as guide, it gives us zest tc 
roam free and know more. 
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Pyrometric Methods. 

(1) Methods of Measuring Temperature. By Dr. Ezer 
Griffiths. (Griffin’s Scientific Text-Books.) Second 
edition, revised. Pp. xii+203. (fondon: Charles 
Griffin and Co., Ltd., 1925.) ros. 6d. net. 

(2) Pyrometers: Recent Developments ın Pyrometric 
Appliances and Methods for Calibrating Temperature- 

` Measuring Instruments; with Notes on Electric 
Furnaces. By Dr. Ezer Griffiths. Pp. xi+126. 
(London: Sir Isaac Pitman and Sons, Ltd., 1926.) 
qs. 6d, net. 


HERE are few physical investigations which do 
not call at some stage for a determination of 
temperature, although the conditions of the experiment 
and the accuracy demanded may vary within very 
wide limits. Hence the modern development of 
thermoelectric, resistance, optical, and radiation pyro- 
meters, supplementing the mercury thermometer and 
referred to the gas thermometer as a standard, the 
latter instrument being too troublesome for practical 
routine determinations. So many industrial processes 
also now require accurate measurements of temperature 
that manufacturing works will be found to possess in- 
stallations which would formerly have been seen only 
in a physical research laboratory. There is thus a need 
for scientific descriptions of the methods of measuring 
temperature, for the use of the industrialist as well 
as of the laboratory worker. The methods must be 
understood if they are to be employed to any purpose, 
and serious errors result from the use of instruments 
the principle of which is imperfectly realised. 

(x) The first edition of Dr. Ezer Griffiths’s book was 
welcomed as a valuable survey of modern methods of 
measurement of temperature. It has now been revised, 
mainly in the sections which deal with optical pyro- 
metry. It gives a full account of most of the devices 
which find application in practice, and is not en- 
cumbered with descriptions of obsolete or untrust- 
worthy methods. The diagrams showing the electrical 
circuits are very clear, and the directions for the use 
of the instruments are satisfactory. Since the practical 
metallurgist has to calibrate his instruments mainly 
by the determination of fixed points, a table of such 
points might well have been given, the particulars on 
this subject being rather scanty. Full details up to 
450° are given, but for the higher temperatures fuller 
use might have been made of the recent work of the 
U.S. Bureau of Standards. References to the litera- 
ture are given at the end of each chapter. 

Experience in industrial pyrometry proves that two 
sources of error are most commonly found. Thermo- 
couples undergo changes in course of use, so that the 
value of their indications does not remain constant. 
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As a pyrometer which reads wrongly is worse than 
none at all, it is important that calibration should be 
repeated at intervals, and that the metallurgigt should 
bé fully acquainted with the methods of checking the 
accuracy of his instrument. The procedure is simple, 
and this work gives full particulars. The other error 
is less obvious. In a reheating furnace, for example, 
the temperature is never uniform throughout, and it 
is of the utmost importance that the pyrometer should 
be so placed that the temperature indicated, should be 
that of the object being heated. This is often not the 
case, and one may sometimes see furnaces in which the 
temperature of the objects heated obviously differs by 
1oo° or more from that shown by the pyrometer, 7 
owing to the placing of the latter. In a book of this 
kind, a chapter on the subject of the placing of pyro- 
meters in the spaces being heated would have been 
useful. The accuracy of the eye of a trained man, 
such as a steel hardener, is remarkable, and it is to be 
hoped that the more general use of pyrometers will not 
lead to a complete abandonment of the practice of 
visual determination of temperature, this being often 
a valuable control of the indications of a pyrometer. 
(2) Dr. Griffiths’s second book contains a very brief 
outline of the most modern types of pyrometer, together 
with some special applications to difficult practical 
problems, such as the determination of the temperature 
of rapidly moving parts and of the windings of trans- 
formers. It will be found useful in industrial works, 
the descriptions being clear and to the point. A short 
chapter is devoted to furnaces for high temperatures. 
The account of the Ajax high-frequency induction 
furnace does not quite accurately describe the latest 
type, but it is well that this very useful method of 
attaining high temperatures should be mentioned. 
The only optical pyrometers described are those of the 
disappearing filament type, the author rightly regard- 
ing this as by far the most simple and trustworthy. 
C. H. D. 





The Earliest Herbal written in England. 


The Herbal of Apuleius Barbarus, from the early Twelfth- 
century Manuscript formerly in the Abbey of Bury St. 
Edmunds (MS. Bodley 130). Described by Dr. 
Robert T. Gunther. Dedicated and presented to the 
President and Members of the Roxburghe Club by 
Edward George Spencer-Churchill, 1925. 


OTANISTS and palseographers are greatly in- 
debted to the Roxburghe Club, and especially 

to Capt. E. G. Spencer-Churchill, for the magnificent 
facsimile copy of the “ Herbal of Apwleius Barbarus,” 
which has been reproduced photographically from the 
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original manuscript in the Bodician by the Clarendon | in English from Cockeynels translation of the Anglo- 


` Press. 

oi The-Galue of this publication is not only greatly 
enhanced, but is also rendered of extraordinary interet, 
since Dr. R. T. Gunther has compiled a very valuable 
introduction in which the history of the “ Herbal ” and 
its relation to other herbals is fully discussed. The 
appendices are of equal value, as in Appendix I. the 
herbs described in the Bodley MS. are set out in order, 
with notes on the text and identifications of the plants 
described and figuréd, so faras this has been ‘found 
to be possible. This difficult work of identification of 
figures, often copied from earlier works, has been done 
partly by the late Mr. James Britten, whose name is 
an assurance of the meticulous care with which the 
work has been done, and after his death by Dr. A. B. 
Rendle. 


The interest of the MS. Coded liea tthe eet Chace, 


includes the earliest herbal believed to have been 
written and illustrated in England, the date being 
about A.D. 1100; also that it once belonged to the 
Abbey of Bury St. Edmunds. The history of the 
Codex and its wanderings is given, in the early pages 
of the introduction, up to the time that it was pre- 
sented to the Bodleian some 220 years ago. But for 
Dr. Gunther having consulted the manuscript in an 
endeavour to trace the origin of a drawing of the 
“Saxitrage of the Antients,’ copied from an old 
manuscript by John Goodyer, the Codex might still 
have reposed, receiving scant attention, in Bodley’s 
library. 

The illustrations amply justify the reproduction of 
the manuscript in facsimile. Most are based on 
traditional ‘ Dioscoridean’ drawings of remote anti- 
quity. The most complete series of such early plant 
drawings are to be found in the manuscript illustrated 
about a.D. 512 by Greek artists as a wedding gift for 
Julia Anicia, daughter of Flavius Anicius Olybrius, 
Emperor of the West. Some of these with their 
descriptions were no doubt derived from Cratenas’ 
paintings of plants executed in the first century B.C., 
combined with the text of the “ Materia medica ” of 
Dioscorides. The paintings illustrating these early 
herbals appear to have been copied one from another 
without reference, except in rare cases, to the plants, 
with the result, as may be seen in Apuleius’s “ Herbal,” 
that many have become so conventionalised as to be 
scarcely recognisable. 

It is much to be regretted that certain chapters are 
missing ‘from this “ Herbal,” im particular those 
describing the mandrake and the Herba Basiliske, but 
this defect has been remedied by cluding in the 
introduction a reproduction in colour ofthe mandrake 
from MS. Ashmole 1431, and descriptions of both plants 
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Saxon “Apuleius.” Two very interesting plates of 
German figures from an Italian MS. in the Library of 
Trinity College, Cambridge, illustrating the mandrake, 
rosemary for sore eyes, devils being cast out bya 
herb, and Herba Delfion or (?) delphinium, with the 
flowers transformed into dolphins or fishes, conclude 
Dr. Gunther’s valuable introduction. 

The value of the appendix lies in the citation of the 
titles of the chapters and the modern botanical names, 
reprinted from Cockayne’s edition of an Anglo-Saxon 
version of the “ Herbal,” the Dioscoridean and Theo- 
phrastan synonyms, notes on the colours of the roots, 
leaves and flowers in the illustrations in the MS., and 
suggestions as to the correct identification of the 
figures. These, as might be expected when it is possible 
to suggest determinations, are often entirely different 
from the names given in the Anglo-Saxon version. The 
figures are all of interest, but some, such as Cotyledon 
umbilicus, Herba Narcissus and Herba Hipperis, show 
how much has been lost by repeated copying. 

In the second appendix a useful table is given showing 
the variation in the numerical order of the plants de- 
scribed in the Ashmole 1431, Anglo-Saxon MS. V., and 
the Bodley MS. 130, here reproduced, and the printed 
edition of the “ Herbarium of Apuleius” of 1526. A 
cotnplete index concludes this very interesting volume. 








Our Bookshelf. 


Chemical Synomyms and Trade Names: a Dictionary 
and Commercial Handbook. By William Gardner. 
Second edition, much enlarged. Pp. vit271+56. 
(A companion volume to the first edition, containing 
the additional Synonyms in the second edition, is also 
issued. Pp. 56. 7s. 6d. net.) (London: ‘Crosby 
Lockwood and Son, 1925.) 3os. net. 


THE number of entries in this dictionary is now between 
16,000 and 17,000, several thousands being new.to the 
second edition, The added material has, for an obvious 
reason, been placed at the end of the book with a 
separate pagination, but owners of the first edition may 
purchase it in the form of a companion volume. From 
the outset it was clear that this publication would meet 
a want, and we know of no book which covers the same 
ground so usefully and, withal, so accurately. Not only 
will it appeal to those who traffic in chemicals and 
their raw materials, but the general reader will also find 
in it much to interest him, e.g. the composition of many 
commodities that he uses in daily life: the ingredients 
of soaps, water-softeners, perfumes, dyes, ae dis- 
infectants, and so forth. 
The , kno the extreme difficulty of 

such a dictionary all-inclusive, will not to fin 
everything he seeks, and he may be disappomted not to 
find more information concerning the nature of pro- 
prietary articles ; but he will be interested to learn that 
the excellent disinfectant which has usurped the name 
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of one of England’s most famous poets, owes its efficacy 
to the presence in it of sodium hypochlorite. It is 
common knowledge that chemists can no more answer 
the question: What is a chemical? than the related 
one: What is a chemist? Nevertheless, we believe that 
most of them would be surprised to find in a dictionary 
of chemical synonyms such names as briquettes, hop- 
flour, molasses, gin, and Apollinaris | 

Contributions to the Ethnology of the Kwakiutl. By 

Franz Boas. (Columbia University Contributions to 

Anthropology, Vol. 3.) Pp. vi+357. (New York: 

Columbia University Press; London: Oxford Uni- 

versity Press, 1925.) 215. net. 

Tas volume consists of Kwakiutl texts with trans- 
lations for which the material was obtained from a 
half-blood Indian of Fort Rupert, British Columbia, 
who speaks Kwakiutl as his native language and has 
been trained in phonetic writing by Prof. Boas himself. 
It is a continuation of Vol. 35 of the annual report of 
the American Bureau of Ethnology. The greater part 
of the texts deal with the social organisation of the 
people, and they have this advantage for the student, 
that they deal with concrete examples, described in 
minute detail, of such social elements as inheritance 
and succession, naming, marriage, and the like. 

The section which is particularly welcome, however, 
is the transcript of sixty-five dreams These are of 
interest from the point of view of both the psychologist 
and the student of religion A number of the dreams 
are of an ordinary type merely reproducing everyday 
activities. Of the others, some describe relations with 
the dead. In one a son was told by hus father of his 
discomforts in the spirit world, and on waking he burned 
two pairs of blankets and food for the soul of his father. 
Two dreams deal with the Shaman’s crystal : in one the 
dreamer finds a crystal in the stomach of a seal ; in the 
second a crystal 1s forced into the dreamer’s body by a 
gull which had spat it out. A man well known as a 

true’ dreamer anticipated the news of the death in 
England of a former missionary. It is stated that this 
dream was told to the writer the morning after its 
occurrence, and the letter containing the news of the 
death not received until some time after. The familiar 
nightmare of falling from a height is recorded. A 
number of the dreams are interpreted as foretelling 
epidemics and death. 


The Anglo-Saxon Cemetery at Girton College, Cambridge - 
a Report based on the MS. Notes of the Excavations 
made by the late F. J. H. Jenkinson, M.A. ByE. J. 
Hollingworth and M. M. O’Reilly. Pp. vit 38+12 

, plates. (Cambridge: At the University Press, 1925.) 
4s net. 

Tue Anglo-Saxon Cemetery at Girton College, which lies 

a few yards north of the Roman road from Cambridge 

to Godmanchester, was discovered in 1881 in the course 

of building operations. About 150 cremation inter- 
ments and 75 to 80 skeletons were then brought to light. 

Further discoveries were made in 1886 ; but while the 

authors of the book have been able to avail themselves 

of the careful notes of the late Mr. Jenkinson from the 
earlier excavations, the conditions under which the 

later examination was made precluded anything like a 

detailed record. The authors have performed a pious 

duty to their College and a real service to archeology 


NO. 2948, VOL. 117] 


in working up the material provided by these notes and 
by the actual objects, some on loan from Girton College, 
which are now in the University Museum of Archeology 
and Ethnology at Cambridge The cemetery was 
evidently of considerable size, and presents several 
points of considerable interest. Cremation and inhuma- 
tion were practised contemporaneously throughout the 
whole period of pagan Saxon occupation. A fragment 
of pottery suggests that the site may have been occupied 
so early as the Middle Bronze age, and two Roman 
cremated burials were also found. 


Die Schalltechntk. Von Dr. Richard Berger? (Samm- 
lung Vieweg, Heft 83.) Pp. iv+1r5. (Braun- 
schweig: Friedr. Vieweg und Sohn A.-G., 1926.) 
8 gold marks. 

Ir is strange that in text-books dealing with the 

practical applications of our knowledge of sound, each 

author considers it necessary to employ a special 
vocabulary to describe sound phenomena, and each 
author employs a different one. This monograph 
provides an illustration, for the first part of it ıs devoted 
to well-known theories of the propagation and pro- 
duction of the various types of waves, which are 
described in a new nomenclature. Theory is then 
somewhat abruptly set aside and a description of 
practical technique is commenced. This part of the 
book is much more helpful, for it describes work 
carried out m Germany which had for its object the 
prevention of noise with moving machinery, and the 
insulation of other portions of a building from such 
noise. The work of Sabine and Watson on the acoustics 
of buildings 1s touched upon, but the list of absorption 
coefficients given is not up-to-date. Sound-signalling, 
including the effect of wind, sound-ranging and direction 
finding are also described, the work of the Danish and 

German artillery sections providing most of the material. 

The final section deals with the work of Miller in the 

United States on the analysis of sounds produced by 

musical instruments and by the human voice. 


Volumetric Analysis: with a Chapter on Simple Gravi- 
metric Determinations By A.J. Berry. (Cambridge 
Physical Series) Third edition. Pp. vu + 151. 
(Cambridge: At the University Press, 1925.) 9s. 
net. 

Tms work was first published in 1915, and the fact that 
it has reached a third edition, ın spite of the appearance 
of a large number of books covering the same ground, 
is good testimony to its popularity and value. The 
treatment is clear and scientific, an excellent feature 
being the judicious interweaving of explanatory 
theoretical matter with the practical instructions. In 
the recent edition is included a new chapter on simple 
gravimetric determinations which contains much useful 
advice to the young student concerning general 
principles. The author is under no illusion that 
analytical chemistry can be taught exclusively from 
books: it is a craft as much as a science, and in the 
learning of it, practice in doing must take precedence 
over theoretical explanations, important as these are 
at the proper stage. It is a pleasure to note the 
author’s strong recommendation of Masson’s method 
for standardising hydrochloric acid with Iceland spar, 
which is not only very simple but ało, as he states, 
yields results of extreme accuracy. 
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Letters to the Editor. 


[The Bditor does not hold himself responsible for 
pad E sisi by kis’ correspondents. Ne 
to return, nor to correspond with 
ihe serie of, rejected manuscripts intended for 
this or any other part ofi NATURE. No notice is 
taken of anonymous communications.) 


The Transmutation of Elements. 


In a letter to NATURE of January 30, 1926, Dr. 
Davies and Prof. Frank Horton give some considera- 
tions about the transmutation of m and lead 
hae sare. aa completely with, those me ina 

vered in Amsterdam on a 29, 1926. 

I considered the two possibilities of transmutation 
by absorption of electrons or by disruption of the 
atomic nucleus. Since I thought the latter more 
probable in the cases mentioned above, I laid most 
stress upon this possibility and gave the following 
considerations : 

Aston found the atomic weights of the isotopes of 
mercury to be 202, 209, 199, 198, 201, 204. Assum- 
ıng that, for example, the isotope 201 ‘suffers a trans- 
mutation into go Id by by auger of the nucleus, this 
process can be adice by the following equations : 


Hg -a- Oa Au 
atomic ht 201-4 =197 
Aae iiber 80-2+1=79 . © (1) 
or 
Hg - 4H -39 = Au 
20I -4 "= 197 
80-4 +3 = 79- . + &) 


In the case of the transmutation of lead into mercury, 
the inactive isotopes having the atomic weights 206, 
208 and 210, we may assume, for example, that the 
isotopé 206 suffers a transmutation giving an isotope 


of mercury : ae g 
~a= g 
206 - 4 = 202 

82-2= Bo $ ; - (3) 


But we may also assume that the other isotopes 208 
and 210 undergo a transmutation. In that case we 


obtain : 

Pb - 24 - 290 = Hg 

208 -8 =200 

82-4 + 2= BO. . - (4) 
and 

Pb - 24 - 290 = Hg 

210-8 " = 202 

82-4 + 2= 8o » (5) 


In the case of the transmutation of lead into thallium 
we can assume, for example, the following process : 
Pb-a-0=Tl 
208-4 =204 
82-2+1= 8I . : i (6) 
We seo that of the different transmutation possi- 
bilities, (3) is most simple Moreover, I suspected 
this process could be expected first, as lead is the 
end-product of the spontaneous radioactive transfor- 
mations. 
en connexion with these considerations I pointed 
out that the best method of learning the nature of 
the transmutation is to examine pically 
whether the process is accompanied by the formation 
of helium or hydrogen, and to determine the atomic 
ight of the heavier products. 
ith a new apparatus which promised to enable 
us to study the blem su ly, my co-worker 
Dr. Karssen and I carned ont a series of new experi- 
ie While ¿using the old quartz-lead lamp, 
negative results were obtained only if the current 
strength was lower than 15 amperes, but now, with our 
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new lamps of somewhat different dimensions, spectro- 
scopically negative results were found even using 
+60 amperes. The lamp showed en Ts different 
properties in burning and roves 
that the phenopena g P -lead 
P depend on influences unknown until now, so 
that the transmutation in the quar lad lamp 18 
not g0 easy to reproduce as we 
In connexion with this subject we are studying 
now the quartz-lead lamp more closely, and in the 
meantime we are applying our sone pee 
method, which we intend to extend to higher 
voltage ‘and higher current-densities. 
Though we have already secured quantitative data, 
we prefer to publish the results later. A. SMITS. 
Laboratory of General and Inorganic Chemustry, 
University of Amsterdam, 
April 3. 


cago 





Potassium and the Heat of the Earth. 


Ir has been widely recognised that the disintegration 
of the uranium and thorium in rocks has exerted a 
Pe o controlling influence on ‘the 

history. Hitherto, however, it has 
not been realsed that potassium as an emitter of 
radiothermal energy is in the aggregate of the same 
order of importance as uranium or thorium. This 
surprising result has emerged m the course of a joint 
inquiry into the geologi Ge ae of the radio- 
activity of potassium and rubidium. The latter 
element is n ible geolo on account of its 
extreme rarity, te the that its total activity 
is greater than that of an equal amount of potasmum. 
Nevertheless, we have included rubidium im our dis- 
cussion, since measurements of the activity of potas- 
sium have been compared with those obtained 
with rubidium, and our estimate of the 
amount of heat generated by the potassium in rocks 
d ds on that aero g 
E-ra by rubidium are fairly homo- 
geneous ; ir velocity has been estimated from 
ents on their deflexion in a magnetic field 
tz), and by comparison of their absorption 
cient with those of radioactive rays of known 
velocity abn). These expernmments point to a 
velocity of o 60 c, the corresponding kinetic energy of 
a Bray from rubidium beimg 2-04 x 107" . Inthe 
case of potassium, Hahn has conclud that the 
average veloci oly of the f-rays cannot differ much 
from 0 90 c. e probably make adequate allowance 
for the heterogeneous nature of the potassium rays by 
assuming for them the value 2=20 cm.-! aluminium. 
Using this result in conjunction with Lenard’s curves 
of a tion of f-rays of different velocities, we 
obtain for the average velocity of the potassium rays 
the value ons c, a result in substantial agreement 
with that of Hahn, The average kinetic energy of a 
fray from potassium is thus 7-30 x 107” ergs. 

e next require the half-perlods or the dimntegra- 
tion constants of rubidium and potassium. Hahn and 
Rothenbach compared the activity of the -rays from 
rubidium with that of the f-ra m UX,, and thus 
found for rubidium a half-value period of o 7x ro” 
years, this result being uncorrected for the different 
values of the number of ions per cm. and the 
Loschmidt numbers gm) for the substances 
compared. Applying the necessary corrections, we 
find TRb=1 4 x 10" years. Hoffmann also has com- 

the vity of rubidium and of potassium with 

t of uranium, using two different methods, and he 
concludes that his results are in agreement with that 
of Hahn and Rothenbach, though slightly lower. 
Correcting Hoffmann's results to take account of the 
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absorption of the rays in his a tus and in the 
active film employed, we find TRb=I Ix 10" years 
from the ts of the first method, and Trp= 


ca. o'8x 10" years from those of the second. The 
half-value period of rubidium cannat therefore differ 
much from ro yan , and we have adopted this value 
as the most ble apprommation ` 

The data for potassium are not yet established with 
the same degree of accuracy Estimates of the total 
activity of rubidium relative to that of an equal 
weight of potassium vary between 70 and 1-4, 
indicating that the half-penod of tassium lies 
between 50 and 11 times that of rubidium. Fortu- 
nately, Hoffmann’s delicate measurements (referred 


— 


Element. 


NATURE 





621 
Ld 


layer of Eurasia (Oldham, Wiechert, Angenheister, 
Gutenberg, and others). Within the last few months, 
however, Stoneley has shown that dispersion affects 
the validity of estimates such as that of Gutenberg, 
and Jeffreys has found that the necessary corrections 
reduce the estimates of thickness to 15 km. Recog- 
nition of the effects due to potassium thus bna about 
a satisfactory accordance which otherwise d never 
have been achieved 
Beneath the granitic layer, heat is supposed to 
accumulate until the latent heat of basaltic material 
18 supplied, and fusion takes place The average 
time required for the accumulation of 270 gal. per c.c. 
of tic material now becomes 22°5 peer Apo 
instead of 30 million years hese 
figures are, of course, jughly specu- 
lative, and are mtrodu erely to 











illustrate the geological significance 
of potassium. 





Loschmadt Number, N, 
atoms per gram 
Half-valus Penod, T, in 


investigation was partly 
simulated by the possibility that 








Dum tron Constant, à, 
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the radioactivity of potassium might 
have been of considerably greater 
effect in early geological time than 
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here ametan the earher 
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It 1s, however, 
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to above) reduce the range of these extremes very 
considerably. His two methods gave results indi- 
ca that the half-period of potassium 1s between 
ee 22 tumes that of rubidium, the lower value being 
of superior reliability. Talang all the available data 
into consideration, we conclude that a ratio of about 
I5 appears to be the most representative ın our 
present state of knowledge. This gives for the half- 
value period of potassium, Tg =about 15 x 10" years. 
We are now m a position to calculate the annual 
heat production from one gram of potassium and 
rubidium respectively, and consequently to calculate 
further the annual heat production due to the presence 
of these elements in one gram of any rock of known 
composition. The calculations are embodied ın the 
accompanying table, and, for companson, the results 
for average igneous rock are given, and the annual 
heat productions due to uranium and thorium 
{together with their disintegration products) per gram 
of rock are included 
The geological consequences of the radioactivity of 
Peat gene are clearly of great importance, for the 
enerated within the rocks 13 now found to be 
erably greater than the amounts hitherto 
caleviated koa uranium and thorium alone. For 
average granite the heat annually generated per cc. 
becomes 40 x 10~* calories instead of 30 x 107* calonies. 
For average plateau-basalt the co onding new esti- 
mate 1s 12 x 10`" cal. per year nite Bho ro~* cal 
A rough estimate of ‘hs mean thickness of the 
granitic oi of the continents can be arrived at by 
anatas amount of heat escaping at the mae 
with the heat generated within the granitic la 
Taking a column of unit cross-section, the heat 
per annum averages 6o calories, and evidently thas 
can be a pal by r5 km. of average granite. 
Seismic data have until recently been held to ımdıcate 
about 30 km for the average thickness of the granitic 
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ne (4 19 X 107) cal = (7900 x r0) | (3300x 1074) 1244x1074 238X107! ee ae at = eine such 
ents in grm per gram sible, unless the activity 1s fonnd 
k 
average Igneous roc 6x10" 15X10 26,000 X 10* mx o by fu investigations to be 
Heat generated m cal. per gm confined to a undiscovered 
4 74X10" 345xX 10% 





isotope which has been appreciably 
wearng out through geological hme 


ARTHUR HOLMES, Ropert W. Lawson, 
The University, Durham. The University, Sheffield 


April 5. 





Use of Thermit in Ice-Breaking. 


Tue remarkable results obtained by Dr. H T. 
Barnes and his co-workers at Oul City and Franklin 
in alleviating disaster owing to ice-jams in twenty-four 
mules of the Allegheny River have received widespread 
attention. 

The effectiveness of the undertaking 1s guaranteed 
by competent engineers on the spot who watched all 
the operations, and the success of the thermit treat- 
ment was even greater than Dr Barnes himself had 
anticipated 

The physical aspect of the action of thermit on ice 
18 an interesting one which deserves consideration 
altogether apart from the question of ice engineering. 
One pound of thermit when ignited gives 1500 British 


-thermal units, less than a pound of coal. Hence, if 


a container of roo lb is ignited, 150,000 BT U. 138 
released, and, as ıt takes eighty of these units to melt 
a pound of ice, we see at once by division that a little 
leas than one ton of ice (about 1900 1b.) will be melted ; 
or, a ton of thermit will melt under favourable con- 
ditions 95 short tons of ice. 
This in itself 1s an important result, INEN uf 
Sea ns of ice are melted at the right time ın the right 

a very considerable effect may be produced 
Ghee there is a current of water to push the ice down 
ativer. The above consideration is of course at once 

by ev ee rel and physicist. 

e remarkable which appear to be produced 
by the action of anys wen in solid ice 1s clearly 
not to be referred m to theeabove Thermit , 
(iron oxide and powdered ai] ignited in the 


’ 
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open attains rapidly a temperature of about 3000° C., 
and there is then nothing in the way of an explosion. 

When, however, thermit is ignited, close ee 
rounded by solid tcs, the pe Ohi obtained 
Barnes indicate a hig explosive action nlite 
different from that m the open. Hers we have to deal 
perhaps with the results due to an impulse rather than 
with either heat or with presgure over a considerable 
interval of tme. Those who have tested a new gut 
fishing-cast and have proved that ıt will stand a steady 
strain -of six pounds weight are familiar with the 
experience that ıt may snap when they strike quickly 
at a half-pound trout. A tap on a pin may fracture 
a block of ice which has withstood a blow from an axe. 
A small hot flame will fracture a large plate of glass. 
These are pe of ımpulsive effects, quick action 
being essential 

Now let us return to the container of 100 Ib. of 





Paa feo ep ee ane. of 90 Ib of them 
the 


thermit yielding 150,000 B.T.U., and let us further 
recollect that each B.T.U. can do work amounting 
to 778 foot-pounds. On ules these numbers 
together we arrive at 117,000,000 foot-pounds or about 
60,000 foot-tons, sufficient to raise a I0,000-ton ship 
vertically six feet against gravity. ine now a 
vessel weighing 10,000 tons 
river seriously blocked with ice. There would be 
smashing and cracking of the ice in all directions, and, 
with water pressure behind them, blocks of ice might 
well be released. It is further desirable to contem- 
plate not only the explosive action of the thermit, but 
alse the effect of the radiation, from a high tempera- 
ture source, which may pass for a considerable distance 
through the ice, causing ea which recall Tyn- 
dall’s famous experiment on ‘ flowers of ice.’ Much 
of the water in a river is above the freezing point, and 
EE tiie allowed to soap late hia enlaved Ponni 
parhally disintegrated ice, melting is accelerated. It 
appears to be conceded by engineers that thermit is 
better than black powder, and black powder than 
dynamite, for icowemoval. 

The interesting question is to what extent we have 
to attribute the effects of thermit to (a) heating, 
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(b) explosions, (c) high temperature radiation. It is 
on this account, and for the further reason that there 
is an actual possibility of disintegration of ice into 
atomic that the experiments on thermit are of 
such a Toiy imteresting character to the physicist 
no less than to the engineer. There ıs, of course, no 
suggestion that the laws of conservation of energy 


are not obeyed. Yet ıt is clear that the in tion 
of the action of thermit presents a problem of great 
importance which requwres money, e, and alalful 


research work in the laboratory as well as in the field. 
A S. EvE. 
McGill University, 
Montreal. 


e 





The Problem of X-ray Line Intensities. 


REFERRING to the experiments mentioned by the 
present writer in recent issues of NATURE (January 30, 
P. 153; March 27, 8), and other work not yet 
published, we have on several films and on one 

late lines of wave-lengths 1 040 and 1 0781 respect- 
ively. It seemed impossible to regard these lines as 
being due to mercury, since either the Hgla, or the 
HgLls, line has not been present. ‘The films and 
plate represented good photography, and the ex- 
pom were over a wide range, so that these lines 
ell about midway. 


The problem is to account for these lines, which 
will be referred to collectively as the ‘x 0o40 lne’ 
This line does not always occur, even faintly, on 
changing the substance on the copper anticathode, 
but it does appear when the substances are such that 
they might contain an element of atomic number 87 
(see first citation above) 

We have had lines 7-038 and o 970 on one plate, 
and 1 040 on films as stated above; these occ 
when the presence of bromine seemed out of the 
qero and the o-030 line has not yet appeared 

once and then with the 7075 lme. These 
tea lites were obtained under the following condi- 
tions: Commercial potassium Pbeepnave (nonora 
melted on the anticathode. Optical pope aa 
Mees the presence of calcium daly as an um 


e 12 hours. Voltage 60,000. T 
sai eare, Shearer tube with water-cooled 
parts, Muller graph. Plate distance 80-04 cm. 
tor mm. le of oscillation 5°-17°. Oil back- 
cue Paap ad GEET pani wae! All lines clear 
and well dafined. Plate clear with no fogging except 
along one side. The bromine absorption edge sharp 
and almost completely obscured along part of its 
eagle by side fogging (see below). 
me further incidental particulars are: The o 970 
line was weak compared with the 7:078 lme. Three 
copper-anticathode lines were present, counting the 
and a, lines as one, which were resolved, The 
characteristic copper lines were very strong and had 
so-called satellites gn the longer wave-length side,’ 
which were probably due to an.impeffection in the 
rocksalt . The only other lines were weak 
lines 7 476 and r242, probably due to the zinc and 
mercury, the former from the brass of the apparatus 
and the latter from the mercury used in exhaustion— 
as might be expected with a 12-hour run 
It 1s to be noted that the pee line has a wave- 
1 of o 928. ental error in the measure- 
ae cited. ites tote If other ents had 
given evidence of bromine present in the tube, 
or in the compounds used, the above line could be 
e BrKa, line i 18 1-0377. 


where the values aro grven m itebos, all of whioh are m i 
ton edge has served as a obeck m meesanng the 
repon between it and CaX 6, iina. 
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It has occurred to the wnter that whenever a very 
weak radiation, corresponding in wave-length closely 
with that of a Brk lne—perhaps an a, incident 
radiation—falls on a film or plate, the bromine in the 
emulsion, or the emulsion in conjunction with the 
bromine, 1s stimulated mto greater photographic 
sensitivity and a comparatively strong line appears, 
especially under the conditions of our experiments, 
eg. lo 
his hy pothesis would seem to give a satisfactory 
explanation of the appearance of the ‘ 1-040 line.’ 

As an incidental feature, on the plate we had a 

a nee fo g along one side or edge which partly 

the o 970 line, showing that slight darken- 
ae ales obscure a weak line, as was stated by the 
writer in connexion with the suspected 8718, line 
(see citations above). The stronger lines were not, 
pee reduced ın intensity by the slight side- 
o ; 

n conclusion, it will be seen that 1f the above view 
is in the main true, then the following radiations, in 
terms of lines, though very weak, would give rise to 
more or less strong lines. Hglp, 10375, AsKp, 
1.038, (87La, ra 239), (BrKa, 10377), TILB, I 0371 
RbKa, 0 9277, ( Pı 0931), Cd second order Kf, 
0928 The i, OK indicate complete exclusion from 
consideration or doubt in respect of stimulation 
Some of these radiations can be eliminated by control 
experiments, so that ıt may be possible to find out 
the element which 1s operative if the effect is not due 
to a oT of limes The optical spectrum would 
be helpful here as a guide, but in our case it has not 
revealed an element corresponding with ether of the 
two lines in question, as might be 

It seems important that the whole bromine X-ray 
o (K) should be determined if there ıs any- 

g in the idea here advanced 

Perhaps one of your readers would kindly offer a 
better explanation of the matter than here attempted, 
bearing in mind that there 1s a tendency for the 
limes in question to be shifted perceptibly towards 
the longer wave-length side, and on this account our 
lne I 032 (loc. cst ) may be the same as the 7 038 line. 

F. H. Lorine. 





Relative Intensities of the D, D, Linee of Sodtum in 
Comets and tn Low Pressure Laboratory Sources. 


Sopium D lines of emission were identified beyond 
any ble doubt in the heads of the following 
comets: Wells, (18824) , Great Comet, 1882 (1882b) ; 
1gtoa; Halley’s Comet (1g10c) ; and Brooks’ Comet, 
(1911c) The appearance of these lines has alwa 
been of temporary character at perihelion. e 
spectra of the first three comets were observed either 
visually or by means of a pnsmatic camera, so that 
the only reliable determinations of wave-lengths are 
furnished for the comets Halley and Brooks. The 
(Powell Observatory Bull, sa) with the alit spectrograph 

Seru 52) WI e spectro; 
G Lowell Observato and that of the atie by 
W. H. Wright (Lack ‘Obesriatory Bull 209) with the 
Lick refractor. 

Slipher gives for the sodium lines only one wave- 
len, 
It seems as if the other component, D,, was entirely 
absent, although there remains an element of doubt 
as to the ee of the dispersion employed. If 

5891°9 is m a blend of D, and D,, their relative 
DAE toad be about 3-5 tor. 

In the spectrum of Brooks’ comet, Wnght found 
both components, D, with wave-length 5889-4, and D 
with wave-length 5 He says. “ Both of the D 
lines are present, forming a close double, D, being much 
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the bnghter.’’ The relative intensities were estimated 
tol. 
us there would seem to be astronomical 
eyidence to the effect that sodium D lines are present 
in the spectra of certain comets and that they show 
very unequal intensity, D, being much weaker than 
D, If we take into account that D, may blend with 
the band 5897°5 of high F ahs carbon monoxide, as 
suggested by Fowler onthly Notices, R.A.S., 70, 
490, 1910), the contrast een D, and D, mill be still 
greater. Laboratory conditions for the excitation of 
these high-pressure bands, however, would scarcely 
lead us to expect to find this trum in gomets. 
R W Wood has shown (Phl. Mag (6) 27, 1018, 
Hn that it is le to excıte D, by fluorescent 
ods with an intensity excessively greater than D,. 
One of us has recently observed the excitation of 
the D lines with relative intensities stron ngly suggestive 
of their appearance in comets, and under conditions 
of excitation which also are somewhat similar. The’ 
tube used was provided with a hot cathode about 
five millimetres in length, Pay coated with omdes 
coitmnng very minute traces of sodium as impurity. 
The anode was a mickel cylindrical Faraday cago 
entirely enclosed (except for an observation slot) ın 
which the end opposite to and about one millimetre 
from the hot cathode consisted of iron gauze This 
grid-plate combination was maintamed about 200 volts 
positive with respect to the filament 
Using as high a filament temperature as could be 
safely maintained, and a residual gas pressure of 
carbon monoxide of about 10-5 cm or less, the radia- 
tion inside the cage exhibits chiefly the comet-taul 
bands with traces of the Angstrom bands of carbon 
monoxide. Close to the hot filament, however, the 
D hnes can be observed with an estimated intensity 
ratio D: D,=5 when the sodium spectrum is bnghter 
than the comet tailspectrum. As the partial pressure 
of the sodium decreases, however, this ratio mes 
much larger and of the order of 25 tor. Indeed, when 
the sodium s 18 fainter than the comet-tail 
spectrum, D, 18 the only line which can be observed 
visually. Conditions here obviously su t those of 
a comet near permhelion, and it is hoped that further 
experimental work may shed more light on this 
interesting phenomenon. 
Harvey B. LENON. 
N. T. BOBROVNIKOFF. 
Ryerson aa Laboratory, 
March 17. 


Applied Entomology. 


I writs to invite attention to the state of applied 
entomology, which seems to be capable of improvement 
in Great Britain and in other countries. We entomolo- 
gists, whose eee profeenion 1t 18 to control or destroy the 
insects which carry diseases of men and domestic 
animals, or destroy our crops, can indeed claim that 
we have met with a certain measure of success, but 
some of us feel that the success is much less than 
might be expected, in view of the great amount of 
work which 1s done, 

Entomology may be divided into two the 
study of form and the study of funchon. It is the 
former (anatomy, both of adults and of early stages, 
systematics, etc.) which leads.to correct identifica- 
tion, and enables us to preserve an orderly arrange- 
ment in our study of the half-mulhon ‘species of 
insects which are already known This 18 clearly of 
great importance, and on the whole one may say that 
itis welldone. But the study of function—physiology 
im a wide sense of the word—is of even greater ım- 
portance, because it is on a knowledge of all the vital 
activities of the insects that we base our control of 
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an 
them. I believe that the physiology of insects has 
been done in a superficial and disjomted manner, and 
that the, reason is that the majority of workers feel 
compelled to produce results of some pda cy 
importance. I believe that real progress will not 
made in appled entomology until this mistake is 
realised, and until we devote time and labour to the 
study of the fundamentals of insect physiology. 

For example, we know that dye sings of plague 
is to some extent influenced by the effect of tempera- 
ture and humidity on certain ies of fleas; but we 
do not understand why high peratures are fatal 
to some ipsects, or whether the effect of humidity 
on insects should be measured as relative humidity, 
or as saturation deficiency, or in what other way. 
Again, we know that the greater part of the nse 
Gian iakat ts 8 environment can be onal reod tito 
a number of tropi 
We scarcely stu 





ns, which are relatively simple. 

£ y these problems of psychology, 
though it is ble that if we knew the stimul 
which control the insects’ behaviour we could predict 
or even alter the behaviour. As an example of this, 
it has been recently shown that if certam stimul, 
such as darkness, are supplied, a species of mosquito 
will come freely to lay its eggs ın water containing 
arsenic, which is fatal to the larva as soon as it 
leaves the egg. Then, again, most of the poisons 
which we use are in favour because they are known 
to be toxic to vertebrates. We lave the fair face of 
Nature with copper sulphate, and then powder her 
with Paris but we cannot find enough time to 
make a thorough study of the toxicology of insects. 

I believe that progress in the control of noxious 
insects is at present ham by our ignorance of 
the physiology of msects in general. By physiology 
I mean not only the study of the functions of isolated 

of an organism, but also the extremely difficult 
task of understanding the relations between the living 
insect and the ee of its environment, morganic 
and organic. P. A. Buxton. 

London School of Hygiene and : 

Tropical Medicine, 
Endsleigh Gardens, W.C.1. 


The Anomalous Flocculation of Clay. 


Ix recent years it has become common to speak of 
the flocculation of clay by calcium salts as being 
‘anomalous,’ the icular anomaly being that 
whereas clay ons containing a little sodium 
chloride are stabilised by the addition of sodium 
hydroxide, ın the case of calcium the flocculation is 
said to be facilitated rather than repressed by the 
addition of the alkali. Careful experiments, however, 
made with a highly purified clay suspension, have 
convinced us that this anomaly does not exist, and 
that calcium and sodium compounds behave alike 





except in to the concentration required for 
flocculation. The following show the concen- 
tration in equivalents of cation required for floccula- 
tion to be completed in one hour, this being 


determined nephelometneally : - 

















These results are parallel and do not suggest any- 
thing more than that compounds of calcium are much 
more powerful flocculants than those of sodium 

In carrying out this work, however, a much more 
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interesting phenomenon has been noticed. If to a 
dilute clay suspension be added gradually increasing 
quacdee of certain mixtures of chloride and hy- 

xide, and the effect on the flocculation or other- 
wise of the clay,determined nephelometnally after 
one hour’s standing, it 1s found that the floccnlating 
effect first increases very rapidly with concentration, 
then wey falls off and then again increases without 
further ing off. The following table shows this 
for a few mixtures, and also exhibits the similarity in 











behaviour between sodium and calcium compounds. 
‘+’ means flocculated (one-half or more down in 
one hour), and ‘ ~ ’ means no flocculation observed 
in an hour. 

Gmo. x 1o, for Sodurin. 3 to 40 60 Bo roo r30 140 160 180 300 
NaC: NeOH, 0:1. |- + = = + + + + + + + 
NaCl: NaOH, 175:1. |- + + +- = =- = + + + 
CaCl, Ca(OH) 3:1. | - = - + + + = - - + 





In the case of sodium compounds, the phenomenon 
is exhibited with ratios for chloride to hydroxide 
varying between 25 and 175 to one: for calcium it 
1s only shown ın the nelghiseuthood of the ratio 2 to 
I. Other mixtures do not show a minimum in the 
flocculation curves. S x 

Interesting information is being obtained from the 
pH measurements of the mixtures at critical points, 
and it is hoped to publish a complete account of the 
observations shortly. A. F. JOSEPH. 

. H. B. OAKLEY. 

Wellcome Tropical Research Laboratories, 

Khartoum, March 16. 


X-ray Identification of the Higher Fatty Acids. 

Tue fatty acids of her carbon content than 
stearic acid are of gen interest because of their 
occurrence in oils and fata now employed for edible 
Se aea Ultimate chemical analyais of higher fatty 

ids ‘is inconclusive, because of the very t per- . 
centage differences in the elementary composition of 
theee closely related homologous substances, but 
X- ay examination give data which are more decisive 
{Miller, Chem. Soc. Trans., 1923, 123, 2043; Muller 
and Shearer, tbid. p. 3156). 

In pursuance of our researches on acids from 
v le fats, including arachis or peanut oil oren 

T 





and Bowen, J. Soc. Chem. Ind., 1924, 43, 34 
Mo and Holmes, foc. cit., 1925, 44, 108T, 219T, 
4911), we have recently isolated from this oil an acid 


melting at 77° which has been shown by X-ray exam- 
imation to a Cy, acid, almost certainly g 
an unbranched carbon chain. We are indebted to 
Dr. E. A. Owen of the National Physical Laboratory 
for the X-ray photograph. 

This physical evidence confirms an observation 
published recently by-Holde and Godbole (Ber., 1926," 
59, 36), who have shown that arachis oil contains a 
hexacoscic acid (m.p. 79°), this aad giving by alkali- 
metric titration a molec weight of 394 (calculated 
396). 
As the chemical constitutions of higher fatty acids 
from arachis oil have recently been a matter of 
controversy (Ehrenstein and Stuewer, J. prakt. Chem., 
1923, 105, 199, and Cohen, Proc. K. Akad., Wetensch., 
Amsterdam, 1925, 28, 630), we are now examınin 
the chemical and ph properties (including ceystal 
structure) of certain higher fatty acids having branched 
carbon chains of predetermined configuration. 

G. T. Morean. 
i E Horas. 

Chemical Research Laboratory, 

Teddington, Middlesex. 
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The Campaign against Prickly-Pear in Australia. 
Work or tHe COMMONWEALTH PRICKLY-PEAR BOARD. $ 
By Aran P. Dopp, Officer-in-Charge of the Investigations. i 


THE, Commonwealth Prickly-Pear Board was in- 

stituted ın 1920 to study the possibilities of the 
control of the prickly-pear pest in Australia by means 
of biological agencies. Previous investigations had 
established the fact that in its native home, America, 
prickly-pear is attacked by various insects and fungus 
diseases that appear to be confined to plants of the 
cactus family. 

The Board at once commenced operations ın North 
America, and has employed investigators in that 
country since; a more or less comprehensive survey 
has been carried out in the cactus regions of the United 
States, and brief excursions have been made into 
Mexico. South America, Argentine and Uruguay have 
been explored to a considerable extent. In the present 
year more extensive operations are planned in Mexico. 

During the earlier portion of the work, attention was 
paid to the and bacterial diseases of the cactus 
family, but owing to the need for special research in 
this subject and the inadequacy of the Board’s finances, 
the work was allowed to lapse temporarily. How- 
ever, in 1925, a research scholar in mycology was 
appointed and has commenced studies in the labora- 
tories of several universities in the United States. 


Toe Worx IN AMERICA. 


The cactus family is botanically a rather isolated 
group, and has evolved a considerable insect fauna that 
appears restricted to plants in the family. In the 
United States alone, the Board’s entomologists have 
made known more than sixty species of insects that are 
primarily cactus feeders ; in Mexico and South America 
other species occur; a number of these has proved new 
to science, 

The work in America consists of the study of the 
insects in the field, and the breeding and forwarding of 
numbers of reared material, free from parasitic enemies, 
of all species that promise to be of use in the control of 
prickly-pear in Australia. Before shipments are sent, 
tests are carried out with each insect in order to ascertain 
the possibility of its being able to develop on other 
plants. These tests have given interesting results, and 
more than one insect has eliminated because the 
tests showed that it was capable of sustaining its life 
cycle on certain economic plants. The tests are 
repeated in Australia against economic plants and 
native trees. 

To date, about forty different species of cactus insects 
have been forwarded to Australia, in most cases many 
thousands of each. 


Tae Work IN AUSTRALIA, 


In Australia the Board has established a central 
laboratory at Sherwood, near Brisbane, and field 
stations at Westwood, near Rockhampton, Chinchilla, 
two hundred miles west from Brisbane, and Gravesend, 
on the Moree-Inverell railway in New South Wales. 
Sherwood acts as the quarantine station where the 
ansects are received from America and bred through one 
generation to eliminate further the risk of the intro- 
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duction of ites that might exercise a serious check 
on the rapid multiplication of the desired insects ; the 
bred material is then distributed to the field stations. 
The equipment at the field stations consists of insectaries 
and a great many breeding cages of various types. The 
function of these stations is to rear the insects in 
sufficient numbers to permit of liberations in the open. 

Throughout the investigations one of the chief 
difficulties has been the acclimatisation of the intro- 
duced insects. It must be remembered that the seasons 
in North America are the reverse of those in Australia ; 
thus, when an insect should be hibernating in the North 
American winter it must be actively feeding in an 
Australian summer. With most of the insects, repeated 
shipments over a period of two or three years have been 
necessary to secure their establishment in the rearing 
cages ; indeed, certain species have quite failed to adapt 
themselves, either through the unsuitability of caged 
conditions, or to differences in climate. 

Another phase of the work has been the study of the 
adaptability of the insects to Australian prickly-pears 
The two main species involved in Australia are the 
common pest pear, Opuntia tnermis, and the spiny pest 
pear, O. stricta ; lesser pests are the velvety tree pear, O. 
tomeniosa, the smooth tree pear, O. monacantha, and the 
tiger pear, O. aurantiaca, while several other forms are 
found in scattered quantity. Very few cactus msects 
will attack all prickly-pears indiscriminately ; most of 
them show a decided preference for certain forms, and 
in some cases will readily attack one pear and refuse to 
live on another. 


Insects SUCCESSFULLY INTRODUCED INTO AUSTRALIA, 
Of the insects successfully introduced into Australia, 


the most widely known are the cochineals, of which the 


most important is the wild cochineal, D. tomentosus 
Three strains of this insect have been brought into the 
country from Texas, Arizona, and Chico, California, 
the two first by the Board, the last by independent 
action. All three will live readily on the two chief pest 
pears, but the virulence of the attack varies. The Chico 
cochineal is most destructive to the common pest pear, 
O. inermis, the Texas form favours the spiny pest pear, 
O. stricta, while the Arizona strain seems to be equally 
suited by either plant. These cochineals are being 
widely spread throughout Queensland and New South 
Wales. They are doing splendid service in many 
places, especially in dense pear in timbered areas, 
breaking up the plant masses and destroying old plants ; 
but probably the most useful feature of their work is the 
manner in which they attack the young seedlings. The 
Indian cochineal, D. indicus, was introduced a m 1913 
by the Queensland Prickly-Pear Travelling Commussion, 
and will exist on the smooth tree pear, 0. monacantha, 
only, completely destroying large clumps of this plant 
in the space of a few months. 

Of the plant-sucking bugs, several species of the genus 
Chelinidea have been acclimatised ; C. tabulata has been 
liberated in many places and has increased at a very 
rapid rate in the field; in fact, in some localities, 
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‘millions must now be present from small numbers set 
free in the past two or three years. C. vittiger has also 
been reJeased at various places. 

Of the internal-feeding caterpillars, one speqes, 
Melitara junctolineella, has been readily acclimatised 
about a million have been liberated and it is now firmly 
established in several localities. These caterpillars are 
te in habit, and tunnel within the joints or pads of 
pe y-pear. „Á related insect is Meitara prodemalis, 

the caterpillars are social in habit, a number feeding 
together within the pear pads ; recently this species 
has been set free in the Westwood district, and promises 
to be especially useful as a pear destroyer. 

One of the most recent of the Board’s importations 
has been strikingly successful in so far as rapid increase. 
is concerned. This insect" is Cacoblastis cactorum, a 


‘and- the Board is continuing 


social caterpillar allied to the Melitaras. Less than 
three thousand larves arrived from tine in May 
1925, but the increase has been so great that in February 
and March 1926, nine months later, sufficient stocks had 
been raised to warrant the release of two and a half 
millions throughout the pear areas. These caterpillars 
are voracious feeders, and should the increase in the 
field be sustained at one-half the rate experienced in 
the cages, great destruction of pear should be brought 
about. 

Many other insects are being bred and acclimatised, 
the introduction of new 
forms, believing that the control of prickly-pear by 
biological means can only be brought about by the 
combined attack of a variety of insects operating on 
the different parts-of the plant. 





Chemical and Physical Action at Surfaces. 
` By Dr. Exc K. RDEAL. 


T™ subject of colloid chemistry is intimately 
associated with the properties and ities 
of interfaces, of which those: formed by liquids and 
solids are the most important. 
with in an exact study of reactions taking place in col- 
loidal systems are greatly enhahced by their dispersity, 
and in addition the application of thermodynamic 
methods to the treatment of the two-dimensional inter- 
facial phases becomes a problem of great complexity 
when these phases are subdivided and not plane but 
curved. For these reasons the increasing attention 
which is being devoted to surface phenomena is a 
development to be welcomed. As the late Lord 
Rayleigh first indicated, the ‘properties of oil films 
on water studied by Miss Pockels give us valuable 
information on molecular magnitudes, a view which 
has been emphasised and amply confirmed by the able 
experiments of numerous eer, notably Devaux, 
Langmuir and Adam. 

An examination of the pices of spreading of oil 
films and their conditions of. equilibrium presents 
several features which can be compared with phenomena 
occurring in three-dimensional systems. If a crystal of 
myristic acid be placed upon the surface of water a 
process of surface solution occurs, molecules are torn 
off the edge of the crystal in contact with the water by 
hydration of their polar or hydrophilic groups and float 
on the surface as a two-dimensional vapour. This 
process of surface solution continues until the vapour 
attains, as measured by the fall in surface tension 
of the water, the critical ‘vapour pressure’ value 
. necessary for conversion into a two-dimensional liquid, 
the so-called expanded film of Adam. The liquid 


undergoes further two-dimensional compression by 
continued surface solution from the crystal, and if the 
temperature be sufficiently low, the expanded film is 


converted into a condensed film which may be liquid 
or solid. If the temperature be high, no formation of 
a condensed film occurs but the film remains in the 
expanded state. Compression’ does not proceed in- 
definitely, for the substance possesses but a finite 
surface solubility at a constant temperature and a 
saturation equilibrium is attained. 


pesed upon bens Metires-dolrnired atthe Royal Lite shen Gn Fobruriy, 
a 9 
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The difficulties met , 


Both the rate of spread, which in the case of a rapidly 


„spreading acid, such as oleic acid, rarely exceeds a 


linea sped of 25 cm. per second; as well as the progress 
of surface saturation and the transformation of the two- 
dimensional vapour into the expanded and condensed 
states, can readily be followed by observing the changes 
in surface tension at different points on the water when 
a, cylinder of the acid is plunged below the surface..: In 
the case of the spreading of solid acids, the rate of 
surface solution is so slow that no pressure gradient 
exists in the expanding film, but for acids which spread 
quickly rholecules go into solution so rapidly that those 
already on the are actually pushed out by those 
entering, causing a local lowering of the surface 
tension. 

For the long-chain fatty acids the molecular adhesion 
by the hydrocarbon tails is so great that these, two- 
dimensional films, even at high temperatures, are 
analogous to vapours rather than Substances 
which can exist in a state equivalent to two-dimensional 
gases on a water surface over the ordinary imental 
temperature range must possess chains less eleven 
carbon atoms long; these are appreciably soluble: in 
water and their surface concentratidns must be 
calculated by means of the Gibbs Thomson tion. 
It is found that if the force-area curves calculated in 
this manner for substances such as the short-cham 
fatty acids or alcohols on the surface of water, or at 
interfaces such as benzene-water or mercury-water, 
be plotted, they reproduce in all respects the pressure 
volume curves obtained by Amagat for gases at high 
pressures. . 

Not only can we examine the behaviour of matter in 
its various states inthis two-dimensional system, but a 
knowledge of the variation of the equilibrium pressures 
with the temperature, and the application of the 
Clapeyron equation, also yields values for the latent 
heats of ‘spreading’ of these substances. We may 
note in addition that the potential difference existing 
at the boundary between Arm e aqueous phase 
and its vapour is profoundly modified by the presence 
of such films. From a knowledge of the surface con- 
centration and the change in potential effected by the 
presence of the film, the change in electric moment 
caused by the introduction of one molecule of the fatty 
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acid into the surface phase may be determined. If 
these be calculated for a number of organic substances, 
many interesting results are obtained : thus the electric 
moment of the fatty acids appears to reside entirely in 
the carboxyl group and is of a value equivalent to that 
produced by separating a proton and an electron to a 
distance of o-o6 AU. The moment of the alcoholic 
hydroxyl group is some twenty per cent. smaller. Very 
considerable changes in electric moment are caused by 
the introduction of the halogens or amino groups in 
place of hydrogen. Careful analysis of these changes 
may throw some light on the vexed question of 
polarity, which appears to be of some importance in 
organic chemistry. 

The experimental examination of the behaviour of 
zases and vapours at solid surfaces is a much more 
liffcult problem, for whereas a liquid surface is a 
surface of equipotential, ıt 1s almost impossible to 
obtain solid surfaces uniform in surface energy. 
alculations from the compressibility of cubic hetero- 
zolar crystals, such as rock salt, of the surface energies 
of various planes, have been made by Born and more 
ecently by Jones; the data, although admittedly 
nly approximate ın character, indicate enormous 
variations from face to face. Microscopic examination 
of the process of crystal growth, solution and etching, 
«akewise support this conception of a variation ın the 
‘orces of adhesion to crystal facets and edges. The 
‘hange from a super-cooled liquid to a crystal may 
»e regarded as seating ina E in the potential 
nergy of the surface as well as of the material in the 
nterior. 

These speculations lead us to the idea that the 
surface of a metal prepared, say, by the reduction of 
he oxide at low temperatures, is not a regular and 
aniform, if somewhat undulatory, checker board of 
‘quipotential points, but consists of partions of minute 
‘rystal edges, planes and corners in addition to numerous 
keletal chains of atoms awaiting the opportunities 
xovided by thermal agitation for slipping into a more 
ompact crystal lattice. Both the interatomic distance, 
s well as the number and vanety of atoms around one 
«articular atom, affect the field of force which con- 
mbutes to the adhesional potential energy of the 
«urface. By a process of summation we may regard 
he surface as containing patches of varying activity 
n which substances are adsorbed but not with equal 
acility. Adsorption on a very active patch is asso- 
iated with a large heat evolution and presumably also 
vith a large decrease in the free energy of the system, 
nd the patch may become saturated with gas before 
the less active patches are more than sparsely covered. 
‘his conception of a variation in the ‘ availability’ of 

surface, as an explanation for the experimental data 
rdicating different saturation maxima for various gases 
nd vapours, cannot, however, be considered a general 
ne, for we find that many vapours, and possibly some 
ases, especially when near their critical points, may be 
<dsorbed ın layers more than one molecule thick. A 
ifference in the amounts of two vapours adsorbed at 
aturation may be interpreted as due to a difference in 
lm thickness. 

Whilst the first or unimolecular layer is held on 
xtremely firmly, the decrease in free energy resulting 
1 building up the subsequent layers is but small ; 
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their formation may be regarded as due to an increase 
in the molecular cohesion of a molecule resulting on 
adsorption rather than a direct attraction of the surface 
for a molecule some distance away. As a convenient 

ogy we may cite the example of a weak magnet 
holding a string of iron filings. A second filing may be 
attached to the free end of one already hanging from 
magnet, but if the first one be removed a filing will not be 
drawn towards the magnet from the position originally 
occupied by the second. 

In catalytic actions also which appear to be limited 
in action to the primary adsorbed film, we nd that 
those portions which are unstable and readily adsorb 
gases are also catalytically active. Since the measure 
of the catalytic efficiency of a metal is the rate of 
reaction, it is clear that a relatively large area of the 
active surface is required. A variation in the closeness 
of packing, as well as an introduction of foreign 
elements, frequently alters the rate of reaction. There 
appear to be at least three different types of such 
active surfaces on carefully prepared nickel: on one 
all hydrogenation reactions, including saturation of 
Ting compounds, may be performed; on a less active 
area, simple double bonds undergo hydrogenation but 
not ring compounds ; and a third area facilitates only 
the reduction of nitro groups. In the case of carbon 
containing both iron and nitrogen, there exists a large 
area, inactive catalytically, for the oxidation of oxalic 
acid ; but in addition there exist areas of active carbon, 
active carbon-nitrogen, active carbon-nitrogen-iron and 
active carbon-iron complexes; these all possess 
different specific surface activities and different 
temperature coefficients for the reaction velocities. 
Since the products of reaction must leave the surface 
before new reactants can approach, it is possible that 
there is an upper as well as a lower limit to the strength 
of field on the surface which is most desirable for an 
efficient catalyst. 

There has been a great deal of speculation, founded 
upon little experimental work, as to the nature of 
the union between substrate and adsorbate and the 
mechanism by which some of these complexes are 
rendered active. That complex organic molecules are 
attached by particular groups, usually the polar or 
lyophilc group, to metals and oxides can be demon- 
strated in a number of cases; the union, however, 1$ 
not so intimate as in a true chemical compound of the 
heteropolar type, for a ready distinction in ease of 
reduction is to be noted in the case of films of copper 
or nickel oxide and films of oxygen adsorbed on the 
metals. Again, a few interesting observations scattered 
in the literature would lead us to conclude that there 
exists an intimate connexion between the catalytic 
activity of a metal and those electrons in the metal 
capable of being ejected in thermionic emission. 
Hydrogen and oxygen, it is stated, commence tb 
combine rapidly on a platinum wire which has been 
heated to such a temperature that the rate of therm- 
ionic emission becomes sensible; also a wire 
poisoned with a suitable impurity neither effects 
catalysis nor emits thermions. Finally, the investiga- 
tions of Richardson on the possibility of different rates 
of thermionic emission from different parts of a metal 
surface are suggestive in connexion witł the concept of 
areas of different activities. 
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Whilst our present knowledge of the mode of adsorp- 
tion and type of binding is very incomplete, our 
information.on the mechanism of activation is still 
scantier. It is in many cases difficult to obtain a 
measure of the true energy of activation, not only on 
account of the possible variation in stability of these 
adsorption compounds with the nature of the surface, 
but because the velocity ‘of the reaction, from the 
variation of which with the temperature these energies 
are obtained, may be determined by some other factor 
than the excitation of the reactant. Apart from these 
additional complexities, the fundamental problem of 
the mechanism of molecular activation in simple uni-, 


Pror. W. J. Lewis, F.R.S. 
dki sudden and unexpected death of Prof. W. J. 
Lewis deprives mineralogy of a well-known per- 
sonality. He passed away peacefully in his-sleep in the 
afternoon of April 16 at the house of his sister, Mrs. G. T. 
Pilcher, at Godalming, Surrey. William James Lewis, 
the second son of the Rev. John Lewis, was born at 
Llanwyddelan in Montgomeryshire on January 16, 
1847, and was educated at Llanrwst Grammar School. 
Entering Jesus College, Oxford, as a scholar in 1865, 
he took classes in Mathematical Moderations in 
1867, in Mathematical Finals in 1868, and in Natural 
Science in 1869. He gained the Senior Mathematical 
Scholarship in 1871, and was elected a Fellow of Oriel 
College in 1872. Not being married, he held this 
_ fellowship until his death, and the funeral service was 
conducted in the chapel of Oriel College. 

For a time (1870-71) Lewis was an assistant master 
at Cheltenham College, and in 1875 he became an 
assistant in the Mineralogical Department of the 
British Museum, which at that time was under the 
keepership of Prof. Story-Maskelyne in the old building 
at Blooms On account of his health he retired 
from this position in 1877, and was succeeded by Sir 
Lazarus Fletcher. At that time Lewis was ordered 
abroad and given only a year to live; but in spite of 
that he reached his eightieth year. He took the 
opportunity of joining two solar eclipse expeditions, 

ing observations on the polarisation of the corona. 

Lewis had studied crystallography under Prof. W. 
H. Miller at Cambridge in 1874, and in 1879 during 
Miller’s illness he acted as his deputy. He took the 
Cambridge M.A. degree by incorporation in 1880, and 
since then had lived in rooms, in Trinity College. In 
1881 he was appointed professor of mineralogy in 
succession to er, who had held office since 1832. 
Between them they had thus held the chair for ninety- 
four years ; and it seems to have been Lewis’s ambition 
to beat the record created by Adam ick and 
McKenny Hughes, who had sat tightly in the Cambridge 
chair of geology for ninety-nine years. Fortunately, 
under the new regulations, this state of affairs cannot 
be repeated. The professorship of mineralogy, founded 
in 1808, had previously been held by E. D. Clarke, 
the botanist J. S. Henslow, and the celebrated William 
Whewell, Master of Trinity, and it has been closely 
connected with the development of the sciences of 
mineralogy and crystallography. The Millerian system 
of notation now in general use for the planes of crystals 
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and possibly also in the case of bimolecular gas re- 
actions, cannot be said to have received a successful 
solution. 

Almost a decade has passed since Langmuir published 
his most stimulating paper on surface action, which di¢ 
much to renew interest in this field. An enormous 
volume of experimental work has been accomplishec 
during this time and the complexities of the subject 
have undoubtedly increased. In spite of this it is as 
full of interest as it was in the time of Faraday, and 
whilst many of the problems unsolved then await solu- 
tion now, our knowledge of the processes occurring at 
surfaces continues to increase. 


` Obituary. 


was conceived by Whewell and elaborated by Miller 
and the crystallographic constants still accepted fox 
many mineral-species were first published by Mille: 
in his classical treatise on mineralogy. The Cambridge 
collection of minerals contains much material o 
historical value and interest, and it has been consider 
ably added to by Lewis, notably by the acquisitior 
of the Carne and the Wiltshire collections. ` 

Lewis encouraged many more students than in the 
old days, and mineralogy soon became a popula 
Tripos subject taken in conjunction with geology 
He was not a prolific author, the list of his origina 


papers being limited to twenty-one’ titles, many o 
them only short notes. The earliest, in 1875, on th 
crystallography of some organic compounds, ` wer 
published in the Journal of the Chemical Society, anc 


others on the crystallography of various mineral 
(giaucodote, miargyrite, stephanite, albite, etc.) aps 
in the Philosophical Magasine (and reprinte- 
as the Proceedings of the Crystallological Society), th: 
Proceedings of the Cambridge Philosophical Society, an: 
the Mineralogical Magasine ; some of them being als» 
translated into German in the Zeitschrift für Krystallo 
graphie und Mineralogie. Lewis delighted in th 
intricacies and difficulties presented by twinne 
crystals, and im devising geometrical methods foe 
dealmg with the rhombohedral system of crystals 
In later years the material described had been collecte- 
by himself during his many trips to the Binnenths 
and other mineral localities in Switzerland. In ror, 
at the age of seventy-two years, when alone in the 
Lengenbach quarry, he bad the misfortune to slip an: 
break his leg. There he lay in the snow all night, an: 
in the morning he found a piece of wood to bind as 
splint, thus enabling him to crawl out and fortunatel 
attract attention. | j f 

The most important work written by Lewis was hii 
“Treatise on Crystallography,” published in 1899 i 
the series of Cambridge Manuals. In the preparatio 
of this book he spared no pains, and it remains the bes 
text-book on geometrical crystallography. He als 
wrote in 1913 & history of the parish of North Wraxha 
in Wiltshire, which included a life of his friend Frand 
Harrison, the late rector. 

Lewis acted as secretary of the Crystallologice 
Society from its foundation in 1876 until its amalgame 
tion with the Mineralogical Society in 1883, and wa 
librarian of the Mineralogical Society since 1890 an 
president in 1909-12. He joined the Chemical Societ 
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so long ago as 1869, the Royal Astronomical Society 
in 1873, and was elected a fellow of the Royal Society 
in 1909. To many Cambridge men he was well known 
as the director of the Cambridge University Scholastic 
Agency, which he founded as a frivate venture in 
1884, long before the official Appointments Board ; 
and in connexion with this he worked out an insurance 
scheme. s L. J.S. 
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WE regret to announce the following deaths: 


Sir Henry Chnstopher Mance, past president of the 
Institution of Electrical Engineers, on April 21, aged 
eighty-six years. 

Admiral Sir John Franklin Parry, K.C.B., formerly 
Hydrographer of the Navy, and president in 1919 of 
the International H phic Conference held in 
London, on April 21, aged sixty-two years. 





News and Views. 


In our supplement this week Prof Eddington deals 
with a subject which has become of the greatest 
importance in cosmic physics, namely, the source 
from which the stars derive the enormous quantities 
of energy which they radiate continuously into space. 
The character of this source and the manner in which 
it is tapped are fundamental questions which he 
at the very heart of the problem of stellar evoluton, 
for so long as they remain undetermined the problem 
cannot be solved Indeed, the very idea that stars 
evolve at all ıs derived from the observation that 
they radiate more energy than they receive from 
extraneous sources. Internal energy, or its equiva- 
lent, must, therefore, be transformed into radiation, 
and the change in the star brought about by the 
transformation 18 ıts course of evolution. Hustoric- 
ally, it ıs true, the problem has been attacked most 
strenuously by observing the actual course of the 
change, regardless of its origin, on the assumption 
that the statistical distribution of stars with respect 
to physical characteristics represents the history of 
a single star. This method of attack, however, so 
long as the fundamental problem of the source of 
stellar energy 18 ignored, can, by its very nature, 
lead to nothing more than a description of a process 
of which the mainspring 1s unknown, and it now 
appears doubtful whether even that degree of success 
hag been attained, for our confidence in the identity 
of a star’s course of development and the statistical 
curve has been rudely shaken. It ıs therefore a 
matter for satisfaction that we are at last in a position 
to deal with the problem radically, and Prof. Edding- 
ton’s admirably impartial and penetrating discussion 
clears the ground for action. 


THe one definite conclusion that emerges from the 
researches of Prof. Eddington and others is that if 
the history of a star follows the statistical curve, or 
any curve approximating to it, there must be a 

‘transformation of matter into radiation by annihila- 
tion of electrons and protons, unless current theones 
are hopelessly on the wrong track. The existence 
of such a transformation, revolutionary as it would 
have appeared a few years ago, has perhaps been 
accepted somewhat too readily, and Prof. Eddington 
very opportunely directs attention to some of the 
difficulhes which it involves. It may, as he says, 
be possible to wriggle out of them, but it would be 
much more satisfactory if they released us of their 
own accord. It may be questoned, however, 
whether he has given sufficient weight to the 
physicist’s objection to a cntical stellar temperature 


NO. 2948, VOL. 117] 


e 

of transformation, at any rate, the physicist 1s 
entitled to invite him to pursue his reply to its 
logical conclusion Speaking of the less drastic 
change of hydrogen into helium as an example, he 
says: “ But hehum exists, and it 1s not much use 
for the cntic to urge that the stars are not hot 
enough for its formation unless he is prepared to 
show us a koker placs.”” The critic might retort that 
protons and electrons also emst, and presumably 
were created, and if a critical temperature suffices 
for their destruction, it might also permit their 
creation. Jf that process also takes place m the 
stars, the whole problem takes on a different aspect. 
But whether occurring ın the stars or elsewhere, the 
creation of matter can scarcely be ignored in a 
cosmology which gives a prime importance to its 
annihilation. 


On May 6 Prof. Sigmund Freud reaches his 
seventieth birthday, and the occasion is being cele- 
brated by the Internatıonal Psycho-Analytical As- 
sociation, branches of which are now established 
throughout Europe, in the United States, and in 
India A sum of money raised by the various con- 
stituent societies of the Association will be presented 
to Prof Freud to be used by him in aid of some 
work or individual worker in the field of psycho- 
analysis, and a large number of his co-workers and 
associates from various countries will be present in 
Vienna on May 6 to take part ın the commemoration. 
Further, there will be special articles in the two 
European journals devoted to the study of psycho- 
analysis—Dis Zettschrift and Imago (Vienna)—and 
also in The International Journal of Psycho-Analysis 
(London), written by intimates and co-workers of 
Freud. Almost synchronising with his birthday 1s 
a new development in London im the shape of the 
first Psycho-Analytic Clinic, to be established this 
month by the Insttute of Psycho-Analysis, which 
will become, it is hoped, a worthy memoral to 
Freud’s work and inspiration In his own town of 
Vienna (Freud’s actual birthplace was Freiburg, but 
since 1860 he has been associated with Vienna}, of 
which he was made a freeman about two years ago, 
the municipal authority wished to make some public 
recognition of its great citizen, but Freud declined 
the honour Indeed, ıt is characteristic of Freud that 
he has always refused to come personally into the 
limelight, no matter how far and wide the echoes of 
his work reverberate. 


To scientific workers it 15 unnecessary to stress the 
significance of Freud’s work: it will suffice to say 


6 30 
that whatever the future may reveal to modify his 
discoveries, through his work the whole outlook of 
psychology has been once ai d for all altered. Further, 
owing to this change, innumerable spheres of though’ 
have been influenced and future investigators will 
utilse, knowingly or unkmowingly, ‘those discoveries 
in the realm of mind which.are the outcome of 
Freud’s genius aided by his life’s unremitting labour. 
In accord with the continuous development of his 
thought, this year has seen the publication of a volume 
embodying, his latest research on the important 
subject of anmety: in “ Angst, Hemmung, und 
` Symptome,” -the problems of anxiety, inhibitions in 
relation to anxiety, and the creathon of anmety- 
neurosis are shown in fresh aspects Freud himself 
as written that he does not know whether the 
developments from his work will be much or little, 
but that he has made many beginnings and has 
stimulated much thought and ingwry. The verdict 
of posterity will surely subscribe to his estimate save 
on the score of its modesty. 


On May 4 occurs the bicentenary of the birth of 
Major-General Wiliam Ray, a distinguished military 
engineer and one of the onginators of the tngono- 
metrical survey of Great Britam. Born in Lanark- 
shire and educated at Lanark Grammar School, at 
twenty years of age Ray entered the army and was 
immediately employed on road-making and map- 
making in Scotland. This was long before Telford’s 
beneficent labours. Rising steadily in the service, 
Ray saw active service ın Germany during 1759-63, 
and in 1765 became surveyor-general of the coasts 





and engineer for making military surveys of Great’ 


Britain. By 1783 he had become colonel of the 
Royal Engineers, and in the following year he 
measured the famous base on Hounslow Heath, 
27,404 feet long This work attracted much attention 
at the time, and the Royal Society awarded Ray the 
Copley Medal. From this base line the triangulation 
was carried down to the south coast, a verification 
base line of 28,535 feet being measured on Romsey 
Marsh, and on-September 23, 1787, Ray met the 
French Commission which had carried the survey 
of France northward from Paris. With this work 
Cassini, Mechain and Legendre had been connected, 
the object being the determination of the relative 
posinons of Greenwich and Paris observatories. 
Shortly after this Ray went to Lisbon for his health. 
He returned in April 1790, but died suddenly at his 
house in Argyll Street, London, on July 1, 1790, 
while engaged in correcting proofs of a paper for 
the Royal Society. Many of his maps are in the 
Brittsh Museum. 

THE insttution of experiments in the care of 
animals, which will be followed with much interest, 
are recorded in the “ Reports of the Council and 
Auditors of the Zoological Society of London for 
1925,” presented at the annual meeting of the 
Society on Thursday, April 29. Observations on a 
limited scale havg indicated that animals, especially 
natives of tropical climes, thrive better ın the presence 
of radiant light and heat and in an atmosphere of 
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cold fresh air associated with warmed shelves. 
Accordingly, the cave-shelters in the new rock-work 
enclosure behind the Mappin Terraces, which accom- 
modate a troop of 80 Hamadryas baboons, have been 
fitted with wooddh shelves warmed from below by 
electric radiators and lighted from above by quartz 
incandescent lamps, which are permeable to ultra- 
violet rays, Some of the outmde' rocky ledges have 
also been warmed electrically and lighted by quartz 
lamps which can be turned on to diffuse ‘ artificial 
sun-light’ when the weather 1s dull. Similar fittings, 
which, for upwards of a year, have been tested with 
dehcate monkeys, such as a young orang-utan and 
marmosets, in the full-size model of part of a proposed 
new Ape and Monkey House, have given most 
promising results. In furtherance of the same policy, 
an attempt has been made to utilise the full value of 
natural light by replacing the ordinary glass of the 
whole roof of the lion house by “ vitaglass,’ which 1s 
permeable to the ultra-violet rays of the sun. Fhe 
success of these experiments would’ cause a revolution 
in the lighting and heating of the shelters and cages 
in zoological gardens, and a much-needed amelioration 
in the living conditions of many tropical animals, 
which in most gardens and under the best conditions 
are subject to a heavy disease and death rate. 


Dr. Ë. J. Ross delivered a lecture on “ Prehistoric 
Greece and Mother-nght’’ to the Folk-Lore Society 
on April 2r. The lecture was an elaboration and 
extension in the light of further research of an article 
contributed by Dr. Rose to Folk-Lore in 1911, and 
a confirmation of his earlier conclusion that no 
evidence of mother-right existed in early Greece. 
Such possible sources of evidence as the well-known 
inscription at Kos, the Code of Gortyn, the two plays 
the “ Supplants ” and the ‘‘ Eumenide ” of Æschy- 
lus, and the genealogies from the old historians and 
from Pausanias which have been interpreted by 
many authorities as indicating a matrilinear system, 
were discussed in detail. The entnes of the Kos 
inscription, which state specifically that the mght 
to participate in the sacred mtes was derived from 
the mother, are regarded by Dr. Rose as exceptional 
cases, probably due to the peculiar position occupied 
by heiresses under Greek law, and the stories of the 
Danaids and of Orestes and Clytemnestra as told by 
4Eschylus were rejected-as warranting an assumption 
of mother-right after a close consideration of the plays 
themselves. The genealogies were compared with | 
the earlier traditions on which they were based, and 
were shown to be frequently at vanance with them 
and not therefore wholly trustworthy as evidence. 
The paper is to be publshed in an early issue of 
Folk-Lore 


A Lost city of the Mayas in Yucatan is described 
in a further account of Dr. Gann’s journey of ex- 
ploration in Central America, which appeared in the 
Morning Post of April 19 and two succeeding days. 
A reference to a migration of the people of Chichen 
Itza eastward to “the settlement of the priest of 
Coba,” in a recently translated portion of the Book 
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of Chilam Balaam, appeared to confirm information 
given to Stevens in 1842 and suggested a search in the 
neighbourhood of Chemax, an Indian settlement m 
the Chichen Itza region. The result was the discovery 
of a city of considerable size and at present unique 
in presenting three distinct types of Masa civilisation. 
The oldest style of Maya architecture is here repre- 
sented by an enormous temple, stelae, and ranges of 
arched rooms. It is followed by the Tuluum type, 
represented by flat-roof, stucco-covered buildings 
Last comes the Labaantum type—a great stairway 
similar to that discovered by Dr. Gdnn and Mr. 
Mitchell-Hodges during their expedition last year. 
In no other town have these three styles previously 
been found together. The city probably was founded 
about A D. 926. Although it was occupied throughout 
the Toltec domination, it nowhere shows the influence 
of that people. A remarkable structure discovered 
on the road to Coba was a raised causeway, 32 ft. 
wide, and said by Dr Gann’s native guide to be fifty 
miles long It was built of bmestone rubble, and had 
been cemented on the surface Dr. Gann is of the 
opinion that it must have been a sacred way for 
ceremonial use from Chichen Itza to Coba Nothing 
like it is known elsewhere in Maya culture. 


At the meeting of the Circle of Scientific, Technical 
and Trade Journalists on April 19, Mr. J. G Pearce 
opened a discussion on “ A Cleamng House for In- 
formation: its Walue to Science and Industry, and 
its relation to the Press ” Mr Pearce gave an account 
of the work of the Association of Special Libraries and 
Information Bureaux, with which he is prominently 
associated. He remarked on two main character- 
istics of these times. the vast increase in the amount 
of “ fact-information"’ available, as a consequence of 
scientific and industrial research, and the greater 
appetite for such information on the part of the 
general public The press fulfils a most useful 
function in making such information known, but 
much of it 13 stored away and unknown to those 10 
need of it. On the Continent efforts have been made 
to initiate vast schemes of filing and tabulating all- 
available information. But such methods, though 
admirable as repositories for the future histonan, 
are too complicated for everyday use. He therefore 
advocated the establishment of information bureaux 
and the setting up of a ‘‘ clearing house ” which would 
prepare a directory of sources of information in 
Great Bntain. In the course of the discussion a 
letter from Mr. Bradford, the Durector of the 
Science Library, South Kensington, was read. He 
referred to the unique resources of this Library 
and the tabulation of foreign bibliographies which 
is being undertaken, and suggested that a sumple 
extension of its organisation would suffice to convert 
the Science Library into a general bureau of informa- 
tion There was an interesting discussion, and 
general agreement was expressed with the pmnciple 
of linking up existing libraries and rendenng their 
contents better known To the technical journalist, 
any steps hkely to make such information more 
readily accessible will be of special value. 
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ANY misgivings as to the nature and effect of the 
restoration work on the Sphinx carried out by Mr. 
Baraize under the Egyptian Department of Ahtiquities 
dunng the past winter should be allayed by the detailed 
account given by the Cairo correspondent of the Tunes 
in the issue of April 23. There 1s no doubt that the 
work was urgently necessary. It would appear that 
the head was in an exceedingly bad condition Huge 
cracks and cavities had appeared in the head-dress, 
part of which, together with the back of the neck, 
had been completely eroded. In fact, there, as danger 
that the head might topple forward. There was also 
a deep gash on the left side of the head. All these 
cracks have been filled in, masonry has been built 
on to the back of the neck to preserve the centre of 
gravity, and two pieces of the head-dress found on the 
ground have been replaced A hole in the head, * 
which might have been made anciently by treasure 
hunters, and is large enough to take a man standing 
erect, has now been fitted with an iron cover. The 
clearing away of the sand, which had sited up to the 
shoulders, has revealed the semous extent of the 
erosion caused by wind-blown sand, after the limestone 
casing repaired by Tothmes IV and the Ptolemies 
had been removed for building purposes. In contrast, 
the stonework now uncovered has all the appearance 
of being new. An interesting result which has 
emerged owing to the work of restoration, is the 
confirmation of the story that the monument was 
repaired by Tothmes IV. The striking lack of pro- 
portion between the head, the body and the paws 
has also been revealed. 


Pror R Warppincton in his Friday evening 
discourse at the Royal Institution on “ The Luminous 
Discharge through Rare Gases,” delivered on Apn 23, 
stated that ıt has been known for a long time that 
when a gas in a glass tube is reduced in pressure, a 
stage arrives when an electric current can be passed 
with comparative ease along the length of the tube. 
One of the most stnkung effects of the current 1s the 
luminosity it produces in the gas. The tube becomes 
a source of hght, just as the filament of an electric 
lamp does when the current passes through it. There 
18 this fundamental difference, however, between the 
two cases. In the electric lamp filament the current 
is regarded as being carried wholly by electrons which, 
in threading their way through the closely packed 
and practically immobile atoms of the metal filament, 
prodyce the heat which raise ıt to incandescence. In 
the case of the gas in the discharge tube, the atoms 
are free to move as well as the electrons, which involves 
(a) that the atoms, when bombarded by the current- 
carrying electrons, frequently lose electrons themselves, 
becoming ions, and therefore assist ın carrying the 
current by moving in a direction opposite to that of 
the electrons; (b) the gas in the tube emits hght 
of a definite set of colours characteristic of the gas. 
In the case of the rare gases (argon and neon have 
been examined so far) new effects have been observed 
and interpreted. Ifa tube containing neon 18 viewed 
ın a rotating mirror, it will be observed to be crossed 
by two sets of dark bands. The very broad sets are 
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due to the alternating nature of the electric supply, 


but the very narrow bands are due to the mechanism 
of conduttion of the current by ions and electrons. 


As part of his course of lectures on “‘ Organs éf 
Multiple Function ” delivered at the Royal Institution, 
Prof. J. Barcroft on April 21‘dealt with the spleen. 
Of all the bulky organs of the body the function of 
this alone has not been fully elucidated. The ancients 
are alleged to have mmproved the athletic potentiality 
of their runners by cutting this organ completely out, 
ther atgument being that theispleen was the seat of 
that unpleasant sensation, the stitch ; but this does 
not appear to be justified by the records. Later it 
became associated with testinees of character. It is 
nowadays sometimes excised without fatal or even 

e very distressing effects. Thomas Gray expressed his 
view af the spleen as being for the purpose of regulating 
the quantity and quality of the blood. Within this 
phrase can be grouped a multitude of functions. We 
may address ourselves to two: one affecting the 


quality and the other the quantity. The spleen is a- 


muscular bag which when ıt distends becomes 
engorged with blood ; yet this blood is not ordinary 
blood. For the spleen is also_a sieve, at least 
functionally, and it appears to sift ont and fill itself 
with red corpuscles of a certain kind. The variety 
` selected 1s that which is reputed to be the oldest, and 
ig most easily broken down by exposure to reagents, 
such as dilute salt solution. These corpuscles appear 
in many cases to die in the spleen, so that the spleen 
has become the reputed cemetery of red corpuscles. 
As regards quantity, in many animals the extent to 
_which the spleen can absorb plood is such that a 
considerable proportion of all the blood in the body 
can be held by the spleen. When the body needs 
blood the spleen empties itself into the general 
circulation. This is the case when exercise is taken, 
wher the animal 1s slowly poisoned with coal-gas or 


1f the animal loses blood by hemorrhage. On the 


other hand, if unnecessary quantities of blood are in 
circulation, the spleen dilates and blood 1s withdrawn. 
Such would appear to happen when undue strain 18 
put on the heart 


EDUCATION and research in forty continue to 
make good progress at Oxford. The Imperial 
Forestry Instıtute started work in October 1924 ; 
and its first annual report has just been issued by 
the Director, Prof. R. S. Troup. Advanced courses 
of instruction in the ordinary forestry subjects were 
given by the Director and eleven lecturers, of whom 
two, a silviculturist and an entomologist, are attached 
to the Institute by the Forestry Commission. The 
stuðents, 22 in all, included 11 post-graduate proba- 
tioners for the British and Colonial Forest Services, 
8 forest officers on leave from the Colonies and 
India, and 3 students doing special work on the 
structure and properties of wood A special feature 
m the training was the practical instruction given on 
the Continent for the purpose of studying the latest 
developments in silvicultural systems, forest manage- 
ment and exploitation. Some of the Colonial students 
studied systematic botany at Kew. The staff of the 
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Institute was fully occupied during the year in giving 
courses of instruction, in procuring equipment and 
material for study and in other preluminary duties, 
and had no opportunity for research work; but this 
will be prosecuted when the Institute 1s in full working 
order. At the School of Forestry, Oxford, 32 students 
attended during the academic year 1924-25 the usual 
courses of instruction for the Degree and minions 
in Forestry. 

In his inaugural address on April 20, Prof, Lelean, 
the newly appointed professor of public health in the 
University of Edinburgh, said that it 1s a hard 
doctrine for individuals that the grown-ups of every 
generation have already had their day. But it is a 
worse doctrine for the race that 95 per cent. of the 
available funds should be spent in tinkering with the 
present C3-ridden generation while only 5 per cent. 
1s expended upon the evolution of a new generation 
so fit that it can defy disease. Expectant mothers 
and growing children should be placed under condi- 
tions so physiologically- favourable that the next 
generation will be overwhelmingly Ar. He urged 


the elimination of non-essentials in’ education, and 


stated that some at least of the younger children are 
being pressed beyond their mental powers, and that 
a large proportion of the older children, especially in 
the better-class day schools, are being seriously over- 
worked—the result of too high examination standards 
and overloaded curmcula. He advocated a lowering 
of the present examınstion standards and education 
curricula, a reduction in the amount of home work, 
and a seat for some physiological expert—preferably 
the school medical officer—on every education 
committee in Great Britain. 


THe first conversazione this year of the Royal 
Society will be held on Wednesday, May 12, at 8.30 
o’clock. 


Sır Napier Suaw, honorary member of the Inter- 
national Meteorological Committee, has been elected 
an honorary member of the Norwegian Academy of 
Sciences, Oslo, in the Class for Mathematics. and 
Natural Science. 


Tue tenth lecture of the series, ‘‘ Physica ın In- 
dustry,” being given under the auspices of the Institute 
of Physics, will be delivered by Mr. H. E. Wimperis, 
Director of Scientific: Research, Air Ministry, who 
will take as his subject; ‘‘ The Relationship of Physica 
to Aeronkutical Research.” The lecture, which will 
be open to the public, will be given in the Physica 
Theatre, Royal College of Science, Imperial Institute 
Road, South Kensington, S.W.7, on Tuesday, May 11, 
at 5.30 P.M. 


In our issue of December 26, 1925, p. 935, Prof. 
R. A. Sampson, President of the International Time 
Commission, announced that a new series of wireleas 
time signals issued by the International Time Burean 
at Pans would be ın operation from the stations 
Eiffel Tower (FL) and Lafayette, Bordeaux (LY), 
from January r untu April 30. It has now been 
decided to continue them as at present for a further 
period. Notice will be given when a change is made. 
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THe Society for Experimental Biology held its 
Spring meeting at the Manne Biological Laboratory, 
Plymouth, on April 17 and 18. The programme 
mcluded a symposium on the regulation of the 
environment and its effect on plants and animals, by 
Messrs. J. T. Saunders, W. H. Pearsall, and B W. 
Keen, dealing respectively with marne and fresh- 
water plankton and soil organisms and conditons. 
Dr. F. S. Russell contnbuted a paper on the factors 
affecting the vertical distribution of plankton, and 
Dr. E. M. Delf and Mr. A. D. Cotton discyssed certain 
aspects of the ecology of manne alge. There were 
numerous exhibits, as well as further papers on ciliary 
control, muscle contractility, and the cestrns cycle. 
About eighty attended the meeting, which included 
excursions to Cawsand and concluded with a dinner. 


By an Order of the Committee of Privy Council, 
Lieut.-General Sir Wiliam B. Leishman, director- 
general, Army Medical Services, has been appomted 
a member of the Medical Research Council. The 
vacancy thus filled was consequent upon the recent 
approval of amendments to the Royal Charter of the 
Medical Research Council, which provide inter ala 
for an increase in the number of members from ten 
to eleven. Under the amended charter, two of the 
eight scientific members will retire in each year, and 
one of the three other members in each second year, 
the scientific members being not eligible for re- 
appointment before the end of one year after 
retirement . 


THe Minister of Health will open the new labora- 
tories of the Pharmaceutical Society of Great Bntain 
on Wednesday, May 5. These laboratones were 
established by the Society for the testing of those 
therapeutic substances which will be scheduled under 
the Therapeutic Substances Act 1925. They com- 


prise among other substances such umportant medi- 
cinal agents as digitalis, strophanthus, ergot and 
pituitary extract, the purty and potency of which 
cannot adequately be determined by chemical means 
The laboratories are beimg carried on under the 
direction of the council of the Society with the 
assistance of an advisory committee, including among 
others Sir Humphry Rolleston, Sır Nestor Turard, 
Dr. H. H. Dale, and Prof. W. E. Dixon of Cambridge. 
Dr. J. H Burn has been appointed director of the 
new laboratories, and it 1s intended that pharmaco- 
logical research should be carned on in addition to 
the routine testing of therapeutic substances. 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned.—-An 
assistant lecturer ın mechanical engineering at the 
Bnghton Technical College—The Secretary, Educa- 
ton Offices, Old Steine, Brighton (May 26). A pro- 
fessor of physiology at the Royal College of Surgeons 
in Ireland—The Registrar of the College, Dubbn 
(May 28). Part-time lecturers in public health, and 
forensic medicine and toxicology, in the University of 
Bristol—The Registrar (May 30). A principal of the 
County Technical School, Stafford (candidates to be 
engineers) — The Director of Education, County 
Education Offices, Stafford (May 31). A head of the 
engmeerng department of the County Technical 
College, Wednesbury, and county lecturer in engin- 
eering for South Staffordshire—The Director of Edu- 
cation, County Education Offices, Stafford (May 31). 
A chemist at the Aeronautical Inspection Department 
Test House, Kidbrooke, SE.—The Secretary, Air 
Ministry, Adastral House, Kingsway, WC2 A 
temporary metallurgist under the Directorate of 
Metallurgical Research, Research Department, Wool- 
wich—The Chief Superintendent, Research Depart- 
ment, Woolwich, S E.18. 


Our Astronomical Column. 


FIREBALL ON APRIL 9.—Mr. W. F Denning writes 
that a bniliant fireball was observed passing over the 
east of England on Apml 9 at 11.30 P.M.GM.T It 
was seen from varous places in the eastern countes 
aad 80 oo Ae Durham, but the late 

our at w. e object appeared must have tl 

limited the number of its obser: The melee ae 
of remarkable brillianey, for ıt vividly 1luminated the 
country-side, and its sudden apparition on a moonless 
night was of somewhat startling character. It moved 
slowly and the nucleus threw off a number of red 
sparks, but the duration of flight did not exceed five 
seconds according to the careful estimate of a spectator 
ear Harwich 

The radiant point appears to have been in Virgo, 
at 208°-11°, and the height of the object declined 
trom 71 to 42 miles dumng a path of about 71 miles 
with a velocity of 15 miles per second. The meteor 
pen from over the south part of Essex to north of 

vorfolk, its motion being directed from S by E. 
The radiant in Virgo is that of a well-known April 
shower which has been ee aaah chy lea in past 
years, and particularly on about April 8. 


RELATIVITY SHIFT OF SOLAR SPECTRUM LINES.-—— 
ín the ee ae National Academy of Sciences, 
vol. 12, No 2, Dr, C. E St. John, of the Mount Wilson 
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Observatory, makes a further contribution to the 
poe of the relativity shift of the solar spectrum 
ines. In a study of 331 iron lines, he finds a general 
displacement to the red, as required by the theory 
of relativity, but the amount of the gi Sarena 
agrees with the theoretical value only for the lines of 
moderate intensity. Strong lines are displaced about 
50 per cent. too much, and weak lines about 30 per 
cent. too ttle The explanation offered 1s based on 
the assumption that the deviations from theory are 
connected, not directly with intensites but with 
the levels in the sun’s atmosphere at which the lines 
originate, these levels being indicated by the inten- 
sities. The observations can then be accounted for 
ın terms of three disturb influences: (1) The 
telativity displacement, affecting all lines ın all parts 
of the sun; (2) radial movements of the atmospheric 
poa, downwards at very high and upwards at very 
ow levels, these produce a maximum effect at the 
centre of the disc and no effect at all at the 
limb; (3) differential scattering, tending to widen 
the lines at the red , and producing a much 

ter effect at the limb than at the centre of the 

because of the greater depth eof atmosphere 
traversed. The last-named influence is held to ac- 
count for the so-called ‘ limb-effect,’ which has long 
been known 
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Research Items. 


e + 

A arafa DISCOVERIES aT PRESTATYN.—Some 
in evidence bearing upon the ibility of 
the survival of a palwolithic people in Wales poe the 
Neolithic and Bronze and even into the Iron Ages 
has been obtamed from excavations carried out 
during the last two and a half ‘years in the neighbour- 
hood of Prestatyn. According to a recent lecture by 
Mr. F. Gilbert Smith, delivered under the auspices of 
ne h end District Field Club, the ' 

i o began to settle ın that area 
TAAR hass-at the Ice Age. The original gite of 
occupation 1s directly on the boulder clay, now from 
one and a half to five feet below the present surface 
level. The implement-bearing zone begins at a depth 
of about one foot. Of three mounds’ or islands in a 
basin of boulder clay, one, the smallest, which had been 
used as a workshop, had been sealed, after its abandon- 
ment, by a deposit of two feet of tufa, and had thus 
remained untouched by the influence of later cultures. 
The implements found here included a large number 
of typical Tardenoisian form with battered backs 
and cores. They are of chert of exceptional quality, 
and are worked with great sill. Conclusive evidence 
for the contact between this culture of epıpalæo- 
lithic type and that of a later is furnished by 


the discovery of a funt spear-head and a 
stone celt in a ‘ fire-place’ on one of the er islands 
in association with artefacts, in the main of the type 
found in the workshop. > 
Macic In Mapzrra.—Mr. James Hornell has re- 
cently made a study of superstitions connected with 
the evil eye in Madeira, and has published in the 
ournal of the Royal Anthropological Insite, Vol. 55, 
. 2, an account of those in which the horns of 
various animals or substitutes therefor are used to 
avert evil. There is little overt evidence of this use, 
and indeed ıt was denied except in the case of 
protecting pigs against ‘‘ bad air.” Further inquiry 
showed, however, that the horus were used in several 
different ways. In fishing-boats they are employed 
as amulets against envy or the evil eye, but great 
secrecy about them is ed, and they are kept 
in lockers under the d . They are only mounted 
on the prow as a general observance when returning 
home on the ‘po festival of May 1—a , not 
a religious festival Horns are also used, rarely, 
to protect crops. Though horns are not placed out- 
side a house or over the door, the owner’s ions 
are poe by keeping a pee inside e horns of 
a black goat or sheep are held to be the most eff- 
cacious. The familiar sign of the horns made with 
the hand is used and tHe amulet itself and its name 
are employed ad a deadly insult to a married man, 
imputing infidelity on part of his wife. It is 
robable that the use of an amulet in the form of 
ors is to be traced to a devil cult, the special 
efficacy of the goats’ horns being significant in view 
of the belief that the devil when eo over the 
witches’ assemblies normally took. the form of a 
hédrned goat. Further, it is to be noted that the 
amulet should be black. ; 


Foarar OssiricaTion.—The economic conditions 
which existed in Switzerland during the later years 
of the War gave Messrs. Kupfer and Schinz oppor- 
tunities of coll in slaughterhouses a es of 
specimens which illuatrate every stage in the develop- 


l 


ment and of foetal calves (“ Beitrage rur 
Kenntnis der. Skelettbildung bei domestizierten 
Saugetieren auf Grund rontgenologischer Unter- 
suchungen.” Von M. Kupfer und H. R. Schinz. 


Den der Schweizerischen Naturforschenden 
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Gesellschaft. Band 69.) Every © has been 
X-rayed, and complete records made of the sequence 
in which the centres of ossification make their appt 
ance in the bones of the limbs. The results of this 
investigation are graphically snmmed-up in 68 text 
figures, while 26 photographic plates set out very 
clearly some of the data on which conclusions are 
based. Theee conclusions are that in spite of the 
dissimilar purposes served by the limbs of the ox and 
of man, yet the number of centres of ossification 
which appear in the limbs of each is the same, and the 
order in which these centres appear 1s also the same. 
In the limbs of the calf all centres have appeared by 
the time of birth, whereas in man their appearance is 
extended until the age of puberty is reached. The 
authors also discuss the laws of ossification as revealed 
by their studies; their conclusions are in 
ment with those which have been formula by 
anatomists for the centres of the human body. 
Besides observing centres of ossification, the authors 
of this monograph have reinv ted the cartia- 
inous skeleton w. is laid down in the limbs of the 
cetal calf. The shaft of the fibula, after being laid 
down in cartilage, pen all save its extremities, 
which become ossifi and pemist The digits 
corresponding to man’s great toe and thumb have no 
embryologi representation at any e, but those 
which correspond to man’s second and digits are 
formed in cartilage and afterwards undergo pence 
Thus it will be seen that this monograph contai 
much new and exact information and should be 
acceasible to all who are investigating skeletal prob- 
lems. Fortunately for the progress of knowledge, 
the authors were able to pubhsh their results through 
subventions placed at their disposal by societies m 
Zurich. 

EXPECTATION oF [irs.—It ia well known that the 
expectation of life at birth, s.s. the average duraton 
of life, has considerably increased during the last 
thirty years; for males in London from 41-2 years 
to 53:8 years. This has been brought about chiefly 
by a falling death-rate in infancy and the early years 
of hfe. It is not so well appreciated that the ex- 
pectation of life of the elderly has not correspondingly 
increased during this . This fact is discussed 
by Prof. Raymond Pearl (Natwral History, vol. 26, 
1926, p. 26), who finds that the evidence available 
does not indicate that any increase is occurring now, 
or has occurred, ın the recorded expectation of life 
of ns who live to the age of 75 years or more. 
Stil leas is there any evidence that the’ biological 
upper limit of the human hfe span has been raised. 


MARINE BIOLOGICAL RESEARCH —The recent issue 
of the Jowrnal of the Marine Brological Associaton 
illustrates the general interest at the present day in the 
basal conditions of the environment in relation to the 
living organism, conditions which are at the root of 
economic research The marine laboratories are 
naturally concerned with water-living organisms, and 
there are records of work by Atkins on the silica 
content of water, by Orr and Harvey on the nitrite 
and nitrate contents respectively, and by Poole anc 
Atkins on the penetration of light into = water Fo 
the latter a new apparatus, consisting of photometen 
and phdicalevers cells, is described. The othe 
authors also bring forward improvements in technique 
but much further research on this side is necessary 

jally for the quick estimation of combine 
cece The greater concentration of the latter i! 
deeper water is what is to be expected, as the phyto 
plankton necessarily uses up the combined nitrogem 
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the organic proteins thus formed béing afterwards 
broken down to simple compounds giving determinate 
cycles analogous to phosphates, etc. Of other matter, 
Russell’s pelagic young of fishes 1s the second half of a 
research dealing with the vertical d#strmbution of the 
macroplankton off Plymouth ; it has a tentative list 
of distribution types, but we prefer to regard this 
work as preliminary to a deeper and more continued 
investigation. Miss Lebour completes the life histones 
of the Euphausida of the English Channel, the elucida- 
tion of which was of im ce, as they are fed on 
largely by herring, , and other fishes. Dr. 
Amemiya records salinity experiments on the develop- 
ment stages of oysters. Lastly, the work of Fox on 
lunar iodicity ın reproduction is confirmed by 
Orton ysters, the normal forms in 1925 showing 
‘ three 

after the July, August an 





maximal-percentages in spawn in the weeks 
September full moons.”’ 


FREQUENCY CURVES IN HERRING INVESTIGATIONS.— 


In his report of “ Norwegian Fi and Marine 
Investigations,” Vol. 111, No. 4, Dr. Ei Lea has 
iven an important reply to Miss Catherine W. M. 


ermifi’s report on her mathematical analyms of 
random samples of ving (“ Fisheries, Scotland,” 
Sci Invest., 1922). Miss Sherriff was able to show 
that some of the empirical curves of frequency for 
the length of fish and brte number of rings counted 
on the scales, could be very well ted by one 
or other of the theoretical curves of variation, while 
others which were bimodal could be represented b 
the addition of two such curves. Prof. d'Arcy Ww. 
aie oie wrote an introductory note to Muss 
Sherriff’s report, and it is the import of this note, 
Tather than the results obtained ae Miss Sherriff, 
which has attracted Emar Lea’s attention. Lea 
infers that Prof d’Arcy Thompson considers the 
conformity between the empirical curves of frequency 
and the theoretical curves of variation to be a 
criterion in deciding whether a sample of herrmgs 
contains a angle year group or several. Mathe- 
«maticians will follow with interest the argument by 
which Lea comes to the concluson that empirical 
curves of frequen of which the mmularity to 
stheoretical curves of probability or variation cannot 
Ibe doubted, may arise from and represent processes 
«which have nothing to do with variation and varia- 
bility ın the sense given to these terms by Prof. 
T’Arcy Thom A e curve of frequency for the 
length of the herrings in a random sample may eaaily 
show sufficient degree of similarity to a theoretical 
zurve of variation even though the individuals in the 
sample belong to several age groupe, and the curve 
of uency for the number of mngs on the scales 
aay have a form which is so lke a theoretical 
vorve of variation that it might be mistaken for one, 
without this fact arguing against the assumption that 
che rings are annual mngs; and that consequently 
he curve of uency represents the distribution of 
«ge in the shoal from which the sample comes. 


INFLUENCE OF TEMPERATURE ON THE LocusT.— 
In the Bullstin- of Entomological Research for March 
‘926, Prof. V. P. Pospelov describes some experiments 
showing that temperature during ing exercises 
great influence on the development of the locust 
Locusta migratoria L.) There æ a certain limit of 
avourable temperature below which development of 
he genital products in the imagines ceases and the 
<asects easly succumb to bacterial diseases. Yo 
msects kept at a temperature of 35°-38° C. and wi 
vamidity near the saturation point developed rapidly, 
vecame adults, and commenced oviposition. In a 
“cond experiment, insects during their first two 
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instars weré kept under these same conditions. When 
in the third instar, they were transferred to a tempera- 
ture of 30° C. by day and 20° C. by night with humidity 
at about 76 per cent.; they became sluggish, ate very 
little, aad those which ultimately became adult faled 
to mature sexually and died without laying eggs. 
Observations were also carried out with reference to 
the occurrence of CoccobaciHus acridiorum in the 
blood, and the results obtained confirmed the opinion 
of Mereshkovaky that this organism is a no sym- 
biont of locusts, but becomes a parasite under un- 
favourable conditions of temperature and humidity. 


PLANT COLONISATION OF THE SEA-SHORE.—Prof. 
F. W. Oliver has an haiti a of the spread 
of Sparhna Townsend: in the Seine estuary, between 
Havre and Tancarville, in the Gardener's Chronicle 
for March 20. Unlike the of colonisation in 
Poole Harbour, where Spartina follows upon Zostera, 
on the Seine Spartina is settling upon virgm ground. 
As Spartina appears to have been unknown in the 
Havre district ten years ago, the advance made by the 
plant since is a very striking example of 1ts powers of 
rapid colonisation. A further strang point 1s that in 
various local patches Prof Oliver seems to find clear 
evidence that Spartina, the coloniser, has in its turn 
been ousted and replaced by Glyceria maritima. The 
species is unusually luxuriant in its growth and 1s 
ppparently prinia oe by some of the local 
habitat conditions. Modern Sctence for April 
1926 Prof. Mangham of Southampton discusses 
another sea-shore coloniser, Sueda fruttcosa, an almost 
evergreen, tough, woody shrub, which he suggests 
might be tried out as a practical method of delaying 
or arresting the mwartl movement of mobile shingle 
banks in various seacoast areas. 


NATURAL Wound HEALING IN Tress.—Mr. T. 
Swarbrick has a on this subject in the Journal 
of Pomology and H orhcliral Sasncs (vol. 5, No. 
2, March 1926). The outstanding result 13 that ın all 
the species of trees examined (in a Yorkshire area), 
study of the natural processes involved in healing 
showed that, if the wounds were made during the 
months May to August inclusive, they were soon 
blocked against the entry of disease organisms; on 
the other hand, wounds made m September and 
October may block partially, and wounds made durin 
November to April, scarcely at all, as the result o 
natural changes at the cut surface. Anatomical and 
micro-chemical details are supple’ as to the nature 
of this process of blocking, which 1s mainly due to a 
gradual plugging of v and tracheids by * wound 
gum ” secreted from the starch containing cells in the 
neighbourhood of the cut. Such blocking is much 
more rapid than any su uent healing by the in- 
ward gtowth of callus tissue from the periphery of the 
cut stump These data would seem to be of interest 
in connexion with the practical operations of pruning, 
etc., by which-cut surface of woody branches are 

to the entry of disease organisms at various 
seasons. 


Mycormiza.—Dr. M. C. Rayner has commenced in 
the New Phytologist (vol. 25, No. 1, 1926) a mono- 
graphic account of this subject which will of very 
great value to botanical workers. The literature of 
the subject, whilst very extensive, is so very scattered, 
the problem of association of fungus and flowerin 
plant being capable of attack from so many points o 
view,’ that as a result the subject certainly lacks 
adequate presentation in modern text-books, and 
there is no doubt that an impetus to the study of a 
widespread phenomenon should be the result of this 
publication. Dr. Rayner’s first instalment of this 
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study, with its account of Kamiensk’s pioneer work 
upon. ide al its full the classic 
researches of Frank, with its quotation from the 
origmal Pop .and reproductions of some of tke 
figures published by these earlier authors, certainly 
provides most botanists with a sounder bams u 
which to commence its examination than could be 
readily provided otherwise save by long searching 
through the literature. It was also a hg idea to 
quote again de Bary’s original' definition of symbiosis, 
in view of the long controversy as to the relative 
value to flowermg plant and fungus of their close rela- 
tionship. * De Bary, as Dr. Rayner points out, clearly 
intended symbiosis to include all cases of mutual 
relationship in life of two: organisms, including 
parasitism, 





Recorps or Prants.—The Kew Bulletin No. 2 
for 1926 contains some very good photographs of 
the remarkable tree Chi ca arborescens Trelease, 
which grows in ‘ forests’ in the Mohave desert, Los 
Angeles, California; it is ted from the genus 
-Yucca mainly on account of the very thick th 
segments and the absence of astyle C. E. Hubbard 

ives the full taxonomy of a useful fodder grass, 

aspalum Larranagat Arech., “ Vasey grass,” a 
me ep South America , ıt has now been introduced 
into North America and South Africa. L. A. M. 
Riley supplies notes on the ‘flora of Rapa Island, 
visited by the St. George during the Pacific Expedition, 
1924-5. Rapa is 250 miles to the S.E. of the Australs, 
and of the seventeen species collected there, four are 
TARRI new to science. Under the heading 
“ Spola Mentawiensia,” Mr. C. Boden Kloss states 
that it is proposed to give an'‘account of the results, 
mainly zoological and to be published in various 
journals, which were obtained by a collecting expedi- 
tion in 1924 in the Mentawi group of islands to the 
west of Sumatra. A ae aoe is made yo account 
of the flora by Mr. H. W. Ridley. Mr. W. B. Turrill 
has some notes on the flora of the nearer East in the 
same number of the journal. 


MAGNETIC OBSERVATIONS.—The March issue of the 
Journal of the Washington Academy of Sciences, 16, 
. 109, 1926, contains an interesting lecture on ‘‘ The 
Magnetic and Electric Survey of the its Physical 
and Cosmical Bearings and Development,” by J. A. 
Fleming, of the Department of Terrestrial etism, 
Washington. The lecture sketches very briefly the 
historical development of terrestrial magnetic and 
electric observation up to its present extensive and 
detailed though still incomplete stage. There are now 
about fifty active magnetic observatories, of which 
less than 20 cent, carry on electric work; 40 pa 
cent are in Europe, and less than 20 per cent. in the 
southern hemisphere. The polar regions are naturally 
scantily supplied, a most regrettable fact ın view 
of the interest and importance of the auroral and 
magnetic phenomena which there attain special 
intensity. As regards the general magnetic field, even 
in well-surveyed regions magnetic observations must 
be contnually repeated at regular intervals im order 
to keep the etic charts up-to-date, on account 
of the rapid and incalculable secular variations in the 
earth's field : these changes are complicated even over 
the deep sea. 


CoLORIMETRY.—A considerable portion of part 2 
of volume 27 of the Transactions of the Ophcal Socsty 
is devoted to the methods of itying and qe 
colours, and M J. Guid, of the Natonal Physi 
Laboratory, adds considerably to our knowledge of 
the theory and technique of subject by his three 
papers. e standard method of specifying a colour 
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is by the amount of each of three chosen ‘ primary 
colours’ which, when mixed together, match the given 
colour, Mr. Guild pots out at so long as the three 
primary. colours produce white when properly mixed, 
no special signeficance attaches to the particular 
colours chosen, but for convenience he uses a red of 
wave-length 63x 10-* cm. obtained by a Wratten 
No. 71 filter, for the a wave-length about 54 x 107’ 
cm. aan ined by a ratten No. 62, and for the blue a 
wave- ey 45x Io-® cm. a Wratten No. B 
fitter, For colours of high pe saturation ghich 
are not conveniently dealt with by the trichromatic 
instruments, Mr. Guild has devised a monochromatic 
plus white colorimeter which retains the advantage 
of using spectral colours, 


COLOUR KinEMATOGRAPH Foms.—The method of 
producing colour kmematograph films by the ‘ Techni- 
color’ process was deacribed by Mr. Leslie Eveleigh 
at the Royal Photographic Society on March 30 (Britssh 
Journal of Photography, April 9, p. 215). It is a two- 
colour process, using standard and the pictures 
are projected by the usual standard apparatus. The 
colour records are taken alternately by means of a 
camera that has a prism light-divider behind the lens 
with an orange-red filter for one and blu filter 
for the other, the two images being foot to foot; that 
is, the images of one colour being erect, while those of 
the other colour are apaid down. A specially exact 
perforating machine to be used to ensure a 
sufficiently perfect registration of the subsequently 
superimposed pictures. In printing, the negative is 
shifted two spaces and the positive one, s0 t only 
the red sensation pictures are printed, and then, on 
another film, the blue-sensation pictures are similarly 

inted, The two positives, before development, are 

ght back to back, the cementing liquid is sprayed 
on to them, and by pressure they are firmly cemented 
together. The compound film is then developed, 
washed, dried to a tacky condition, and passed over 
the surfaces of the n dye solutions, first one 
surface dyed red then the other surface 
dyed blue. Excess of the dye solutions is removed b 
suction, and when dry, both sides are sprayed wi 
varnish, and the protection so afforded is so complete 
that the final film may be soaked in water for even two 
hours without damage. The cost is abont 3d. a foot, 
while the ordinary monochrome film costs 1}d. a foot. 


‘Creep’ IN Merars.—Two communications to the 
recent meeting of the Institute of Metals deal with the 
subject Of ‘creep.’ R, W. Bailey, from an examina 
tion of data obtained by several different investigators, 
comes to the conclusion that for most, if not all, 
metals the relation between the time ż taken to produce 
@ specified softening of the cold-worked metal and the 
tem ture § at which ıt occurs has the form t= 
ie-*4, b being of the order of 0-05 for a variety o 
metals. It ıs independent of the condition of thx 
metal, but 4, varies with the condition. The result 
suggest that creep should not occur under stresse 

ow the elastic lmit. H. J. Tapsell and J. Bradley 
experimenting with a 70: 30 pean alloy con: 
taming 2:35 per cent. of m: ese, find that thi 
alloy, whilst inferior to an alloy of nickel and chromium 

ives very sa results of mechanical tests a 

igh temperatures. e limiting stress which wit 
produce creep is in these experiments much above thr 
elastic limit, except at high temperatures, but it 1s o 
course very difficult to decide whether creep is actuall» 
occurring when its amount 1s small, and experiment. 
may measure rather the accuracy of the aproat 
used than the true limiting stress. The alloy give 
good impact tests even at 700° C, i 


May 1, 1926] 


NATURE 


537 











Proceedings of the Optical Convention, 1926. 


HE exhibition of instruments associated with the 
Optical Convention having been described in 
our issue of April 24, while the Very parang 
optical illusions ed by Sir Richard Paget an 
Dr. R. S. Clay were y noticed in the lay press, 
the present article will be devoted to a briet review 
of some of the papers read during the dauy sessions, 
which occupied two lecture-theatres at the Imperial 
College of Scuence and Technology, South Kensington, 
throughout the week of the Convention. As there 
were nearly a hundred papers ın all, it 19 impossible 
to refer here to more n a few of them, but it 13 
understood that the Proceedings of the Convention, 
containing the complete text, will be publshed in 
tme to be available at the Oxford meeting of the 
British Association. 

The contribution of outstanding 
doubtedly Mr J. Guild’s “ Survey of Modern De- 
velopments in lonmetry,” and the discussion of 
this and other topics was enhanced in interest by 
the presence of Mr H. E Ives, of the United States, 
to whose labours the science of optics 1s so much 
indebted. There are few subjects upon which text- 
book information lags so far behind the available 
knowledge as the in igation of colour, and it 
would be difficult to exaggerate the value of this 
report, which is not less remarkable for its lucidity 
than for the directness with which ıt selects for 
discussion topics which are of greatest practical 
interest. It was news to many who might be expected 
to know about such things that the photometry of 
colours has been put upon such a basis that “ the 
luminosities of erent coloured lights can be 
equated to one another, or added together, in exactly 
the same way as a gallon of oil can be equated, on 
a volumetric scale, to a gallon of water, and as the 
total volume of a gallon of oil added to a gallon of 
water will measure two gallons ”’ 

Various critena for equality of bnghtness have 
been examined, and it has m found that the 
difficulty which 1s experienced ın judging the equality 
in brightness of two dissimilarly coloured lights 18 
due to adventitious psychological factors which can 
be eliminated by statistical methods Simple photo- 
metry therefore provides the basis of the modern 
theory, but flicker photometry can also be used as a 
derivative method of comparison. The paper deals 
v thoroughly both wıth the underlying theory 
and wıth the practıcal methods of colour measurement 
and specification, and shows that the whole subject 
is now upon the level of an exact science: oa 
mixtures can be specified numerically with precision. 
The terminology 13 still somewhat confused, however, 
and the Optical Society, following the example of 
the corresponding Amemcan body, is seeking in- 
formation by means of a questionnaire with the view 
of standardising the nomenclature. The author con- 
siders that the most pressing need of the science 13 a 
statistical standardisation of the chromatic properties 
of the normal eye. the laws of colour mixture are 
subject to fluctuations, being slightly different for 
different individuals, and systematic experiment 1s 
necessary to ascertain the norm. The importance of 
experimenting under standard conditions as to the 
size of the visual field, the method of illumination, 
etc , 18 also insisted upon. 

Another ae Paper on this subject was that 
by Dr. W. Peddie, dealing with the effects of fatigue 
on the sensations produced b 
industrial 
Mr 


ment was un- 


colour mixtures e 
aspect was brought out in a paper by 
Gamble, who put forward suggestions tor the 
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standardisation of coloured inks for three-colour 
Penang. and one by Dr. S G Barker and Mr H. R, 

ust on the work of the British Research Association 
for the Woollen and Worsted Industnes with regard 
to the f of colours. 

The use of the photo-electric cell in photometry is 
an interesting modem development. Dr. N R. 
Campbell, the originator of the idea, and Mr. M. K. 
Freeth described an investigation, carried out by this 
method, of the variations ın the popan of tungsten 
filaments ın vacuum lamps. The luminous efficiency 
of successive samples cut from a single filament 13 
found to vary by several parts in a thousand, and 
the sensitivity of the method ıs well wWlustrated by 
the present study of this phenomenon. The colour 
temperatures of the samples are compared by means, 
of a rubidium cell, covered by a filter so as to have 
nearly the same, colour-sensitivity characteristic as 
the eye, and the electrical magnitudes concerned are 
carefully measured; an estimated accuracy of 0-05 
per cent is achieved, and it ıs found t more 
consistent results are obtained if lamps are rated by 
current instead of by voltage. Mr. I. H. Harrison 
has extended the method to the measurement of 
directional candle power, as distinct from the total 
flux from a lamp The difficulties are considerable 
owing to the dissimilanty in the characteristics of 
individual cells and to fatigue effects, but ıt 1s claimed 
that by means of suitable precautions an accuracy 
better than o-r per cent. can be obtained 

Among the pa on ophthalmic subjects may be 
mentioned two, by Mr. O. Aves and Mr, W. Swaine 
respectively, dealing statistically with the distribution 
among the population of various defects in eyesight. 
These papers contem much information on such 
matters as the age and sex distmbuation of optical 
defects, the results obtained by correction, the occupa- 
tions of the patients, etc. ere is a tendency for 
women to seek the optician’s aid at an earlier age 
than men, possibly on account of their being com- 
pelled to do needle-work > ın each case the P 
age curve shows two maxima, one in the early 
twenties and the other in the later forties. As 
the effect of occupation, sewing and kindred tasks 
claim by far the largest proportion of victims: half 
as many of the latter are clerks, and one quarter 
as many are teachers, students, etc. The subject 
appears to be a somewhat new one, and the authors 
express dissatisfaction with the material avaiable. 
A standardised system of analysis also appears to be 
desirable. 

The subject of optical glass 1s of great interest for 
those who are concerned as to the fate of the Bniish 
optical industry. The matter is of wide importance ; 

e optical industry is intimately related to the 
security and well-being of the nation, for on this 
branch of the industry all the others are dependent. 
It ıs satisfactory to know that whereas before the 
War only one British firm was e in the manu- 
facture, tnoumber has now been trebled. Mr WH. 
Chance and Mr W. M Hampton gave an interesting 
account of the work of their firm, showing that the 
number of types of ps which ıt makes has ıncreased 
from the pre-War of 26 to 112 at the present 
day. Glass colour filters are made in place of the 
former gelatine filters: a third colour, distinguishable 
under all conditions from green and red, 
found for railway signals, enabling hom 
be discriminated from distant aes 
glass has been introduced for excluding ultra-violet 
radiation, and ‘ vitaglass’ for admitting it The 


been 
to 
kes’ 
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latter has been fitted in the monkey-house at the | two particularly interesting 


Gardens of the Zoological Society at ts Park, 

and ıs seid to have a beneficial effect on the 

welfare of the immates; but ıt seems doubtful 

whether the indiscriminate pse by the public df 

lamps emutting strong ultra-violet radiation is in 
degree safe. , 

n connexon with the subject of optical glass, 
considerable ınterest attaches to a paper by Mr. 
W.'D. Haigh describing a method for de i 
the absorption coefficient of glass for light passing 
through it His results for British glass are con- 
firmed byethe experience of the National Physical 
Laboratory, and ın view of this confirmation of the 
accuracy of the method, the author’s comparison 
of the transparencies of British and foreign glasses 
is of some importance. The British glasses are on 
the whole considerably more transparent to light of 

«the shorter wave-lengths, and are therefore more 
suitable for the construction of fast camera lenses. 
A paper by Lord Rayleigh was devoted tọ the differ- 
ence in apse gg aon between silica glasses made 
from sand and from rock crystal respectively, the 
comparative opacity of the former being attributable 
to the presence of bubbles. i 

A number of papers dealt with ınstrument design 
and manufacture, but as this aspect of the Convention 
has already been described in our columns, no further 
space Teed. be devoted to it here, except as regards 


r apers on surveying 
instruments for the Colonies, te Mr. J. L. Rannie 
and Col. H St. G Winterbottom respectively. The 
first of these authors reviewed the requirements of 
theodolites for use ın Canada, reduction in sire and 
weight and incréased speed of manipulation. being 
the chief of these. The paper contains some valu- 
able hints to. British manufacturers, and suggests 
the use of aluminium alloys for the metal parts, 
elimination of counterpoises by surtable design, 
sacrifice of excessive accuracy, reduction of the 
number of micrometers, enlargement of the field of 
view to facilitate rough alignment, and other innova- 
tions. Mr. Rannie believes that definite eB 
along the lines -which he su 
Great Britain is to hold the n market, Col. 
Winterbottom, on the other hand, gave an account 
of the experence of the Indian Survey which was 
somewhat more flattering to Bntish manufacture: 
continental instruments fail to stand -the rough 
conditions of transport to India, and the supenor 
workmanship of Bntish-made instruments is much 
m their favour. Indeed, it would appear from both 
these pa that Bnitish instruments suffer from 


the van (from a manufacturer's point of 


are necessary if _ 


view) that they do not wear out, It is Col. Winter- | 


bottom’s opimion that British-made instruments are 
the most economical in the long run, in spite of their 


The Sense Organs of Insects. 


ITTLE is definitely known from the physiological 
point of view many of the sense organs of 
msects Except in the case of the eyes and the tactile 
hairs, it is largely a matter of conjecture to 
them according to function. It 1s desirable, there- 
fore, to group the various of these organs 
into different categories upon their essential 
structure ` ; 
Most of the sense organs of insects can be classified 
according to the form of ther external cuticular 
components, as was carried out by Schenk in 1903. 
Dr. E. Snodgrass, in a recent valuable contribution 
entitled ‘ The iad A of Insect Sense Organs 
and the Senso ervous S 1 
Misc. Coll. 77, No. 8, 1926), follows ın the main this 
same gene classification. His paper commends 
itself to all interested in the subject, since he has 
brought together the chief results of the t mass 
of recent German work ın a convenient form Dr. 
Sua dra PoR out that, since no sensory cytons 
o 


have und in the central ganglia of insects, we 
have to conclude that they are re ted by the 
the body-wall 


sensory cells found in relation wi 7 
and SaaS canal. This fundamental conclusion 
contrasts with what is known concerning the sensory 
cytons of the vertebrate nervous system, where they 
are located in the spinal ganglia Furthermore, the 
origin and growth of the sensdry nerves have not 
so far been traced in any msects. All we do know 
is that the sensory nerves of those animals terminate 
in the central ia in finely branching nerve 
fibrils which constitute the sensory neuropiles. _ 
The simplest type of insect sense o or sensillam 
is little more than a slender hair. istologically it 
consists of a large hatr-forming cell, a membrane cell, 
which secretes the membrane uniting the hair to rts 
socket, and a sepse cell The latter lies beneath the 
hypodermis and sends out a nerve process tọ the base 
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of the hair. It seems reasonable to conclude that 
such tactile hairs were the first c sense organs 
to be uired by insects, and that from them were 
developed organs for perceiving, chemical stimuli, 
sound stimul, or whatever other stimuli are perceptible 
to insects. In the case of the eyes, the fundamental 
elements in all varieties of these organs amon 
insects are photoreceptive cells. of hypoderm 
origin. These cells correspond with the sense cells 
of other sense organs and may be termed the sense 
cells of the ocular sensum. Associated with them 
are cells of Pipe origin which differ greatly 
from the enveloping cells of the other sense organs 
This fact leads Snodgrass to conclude that any 
theory which would derivé an ocular sensillum from 
that of an orginal sensory hair, as was suggested 
by Patten in 1890, is too far-fetched to be con- 
vincing. 

The cuticular part of a sense organ is adapted for 
the reception of a specific stimulus. In the case of a 
chemoreceptor the organ 1s somehow penetrable by 
odour or taste substances. The idea that such organs 
were perforated to allow of the substances to be 
perceived to come in contact with nerve-endings is 
not upheld. The cuticular walls of these sense organs 
are, in Many cases, not more than half a micron in 
thickness, and it is reasonable to suppose that they 
allow of the © of odour or taste substances. In 
support of view Dr. Sn quotes the ob- 
servation of Vogel, who noted t the membranous 
cupola of a basiconic sensillum of the wasp is coloured 
by haematoxylin, and hence is permeable by it. 
There is no doubt that a better acquamtance with 
the physiology, the senses, and the tropisms of insects 
will provide an insight into how these creatures so 
successfully maintain their dominant place in Nature, 
notwithstanding man’s most energetic efforts to 
repress them. A. D.I. 
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Geophysical Observations in France. 


HE third volume of the “ Annales” of the 
Institut de Physique du Globe de l'Université 
de Paris and of the Bureau Central de Magnétisme 
Terrestre, the two institutions difected by Prof. 
Maurain, has been issued recently (Paris: Les Presses 
Universitaires de France, 1925). The volume is 
devoted mainly to observations made during the year 
1923 The principal geophysical observato mn 
France 13 at Val-Joyeux, 24 kilametres west of i 
For this observatory hourly values of the magnetic 
elements are published. g, matic magnetic ob- 
servations have been re-established recently at Nantes 
on the lower Loire, and the results of the first com- 
plete year’s work are now given It appears that, in 
spite of the disturbance due to electne trams, which 
come within 450 metres of the Observatory at 
Nantes, there is satisfactory agreement between the 
two stations, which are in nearly the same latitude. 
For the year 1923 the range’ of the mean diurnal varia- 
tion of declination was 6-46’ at Val-Joyeux and 6-33’ 
at Nantes, the correspording figures for horizontal 
force were 16y and 167 
Another new departure ıs the organisation of 
regular observations of atmospheric electricity at 
Val-Joyeux. Potential gradient ın the open 18 
recorded directly by the method adopted by Nomnder 
in Sweden A radium collector 18 suspended about 
2 metres above ground in the middle of a wire 
16 metres long, and the potental 1s shown by a 
Benndorf ee The difficulty in such opera- 
tions, a difficulty which has made many old records 
of-atmoepheric potential useless, 1s to ensure good 
insulation In the present instance there 1s no pro- 
vision for warming the hut, so that the deposit of 
moisture on cold nights would seem to be inevitable. 
It ıs therefore to be regretted that there is nothing 
in M Salles’s account of the work at Val-Joyeux 
to show what control observations are made. The 


1 In each case the figure quoted ts the difference between the highest and 
lowest of the mean bourly values for the year. 


conclusions as to the average potential gradignt must 
be accepted with some reserve; as the figures stand, 
tHey suggest that the atmosphere at Val-Joyeux is 
much purer than that at Kew. For Val-Joyeux the 
average gradients in June and December 1923 are given 
as 65 volts and 123 volts per metrerespectively. Accord- 
ing to Chree, the averages for Kew (covering 1898-1912) 
are 207 volts in June and 409 volts in December. 

A résumé of the observations made with the 
Angstrom pyrhehometer at Parc St Maur from 1907 
to 1923 18 given by M. Brazier. The brightest sun- 
shine observed was on March 26, 1915, 1-44 caloneg 
per square centimetre per minute* The ‘solar con- 
stant’ being 1:94, nearly 75 per cent of the solar 
energy was getting through the atmosphere on that 
occasion. The highest transmission coefficient (esti- 
mated for a vertical sun) was recorded ın December, 
87 per cent., whereas in the summer months no 
co-eficient was estimated as more than 76 per cent. 
This contrast ıs attributed to the stopping power of 
the excess.of water vapour in the summer aur. 

Several sections of the volume are devoted to 
accounts of parts of the magnetic survey of France. 
The previous survey was ın 1896. The interval 1s 
large enough for a diminution of declination by 3°. 
There is some indication of local peculianties, but 
the discussion of these 18 reserved until the completion 
of the survey. 

Mention must also be made of a series of articles 
co-ordinating all available information as to magnetic 
surveys of French dependencies. In the present 
volume maps of Indo-China and Madagascar are 
reproduced The latter map 13 remarkable for the 
complexity of the lines in the centre of the island. 
The geological significance of the contortions has been 
worked out by the director of the Tananarive Ob- 
servatory. These articles by Mile. Homery will be 
very useful for reference. 


3 The reading has been adjusted to the Smithsonian scale; the date f» 
misquoted in the table on p 137 





Ethnic Relations in India and the Near East. 


N a paper read before the Royal Anthropological 
Institute (Indian Section) on Aprl 30 on this 
subject, Mr L. H Dudley Buxton stated that the 
three great regions of the eastern Mediterranean, 
Mesopotamia, and India have been the mothers of 
civilisations on which to a greater or lesser degree our 
own civilisations are based. In them also have arisen 
the three t regions of the world, Christianity, 
iohammedarista, and Buddhism Superficially their 
inhabitants seem to be very unhke, but a closer 
examination reveals many traits in common, both 
with each other and with the people of western 
Europe 
Excluding the Mongoloid peoples, who are really 
antruders into this region, though their arrival was 
probably far back in the past, we have two great 
ups, roundheads and longheads Both types are 
found even ın the earliest graves excavated up to the 
resent Any race which 1s composed of both long- 
eads and roundheads shows considerable variety, 
as might be expected, both types appearing in the 
mixed race in each generation. 

Such a mixture was found in the earliest graves so 
far excavated at Kish in Mesopotamia, and stil 
continues In India the rounder the heads of each 

up of pepe exaroined the more variable they are, 
but in the Near and Middle East the least vanable 
are the extreme longheads and the extreme round- 
heads This suggests that in India we have basic 
stocks who are longheads and roundheaded intruders ; 
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whereas westwards we have both types represented 
10 a pure as well as a mixed state 

Further analysis shows that in the Near East there 
is a type akin to Stone Ago man, such as ‘ Combe 
Capelle’ This type is probably also represented in 
India. There are even suggestions that a more 
primitive type lingered on ın prehistoric times well 
after the Stone Age The second type of longheads 
1s alan to the well-known Mediterranean man. This 
or a kindred type is also found ın India But here we 
have also a more primitive type, probably specialised 
for hfe in the tropics, and akan to the very primitive 
Australian aborginal Whether this ever 
occurred in the Near East is uncertain. The round- 
heads which are intruders in India are dominant in 
much of the Near East, but never succeeded in 
pare more than an element in the population 
of the Middle East, although they can be found,in 
units almost everywhere there 

All this elaborate racial mixing probably took place 
at a remote period, long before ihe dawn of history, 
and it seems difficult to identify any physical type 
with any known historical people Civilisations have 
come and gone, especially in the land of the two rivers, 
but always the physical of the people seems much 
the same It is to be hoped, therefore, that some 
lucky chance will give us graves at the very beginning 
of the Bronze Age or before, so that*the actual date 
of the invasions of the roundheads and of the later 
comers among the longheads may be traced. 
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University and Educational Intelligence. 

BrrwpNcHamM.—Sir Oliver Lodge will deliver the 
Huxley Lecture on Tuesday, May 4, at 5.30 Paw., ius 
subject being “ Difficulties abont the Ether.” è 


CaMBRIDGE.—Certain regulations which are to take 
effect as ordinances on the commencement of the new 
statutes have been Poe Am these are 
the regulations for the committee which is to super- 
intend the Natural Sciences Tn There are always 
present among the senior mem of the University 
a certain Boule who are dissatisfied with the Tripos ; 
these will now be able to bring their theories to the 

-notice of an official body constituted for the purpose. 

It is not improbable that this committee, which now 
seems a simple mnovation, will occasionally prove to 
be a storm-centre of wordy warfare. 

Sir John Russell and some of the staff of the 
Rothamsted Experimental Station are in giving a 
course of public lectures on the chemistry, physics, 
and biology of the soil. Last year the course attracted 
conaiderable attention and was an undoubted success. 
The lectures are being given on ‘Tuesdays, Wednesdays, 
and Thursdays, at 2.15 P.M. | 

The Bo of Research Studies has presented its 
annual report ; the total number of registered research 
students shows a shght increase, for which mathe- 
matics and geology are mainly ible. It is 
satisfactory to note that graduates of the University 
are now registering as students for the doctorate 
of phil y more frequently than formerly. At 

resent, of a total of 276 research students, 90 are 

Cambridge, 89 from other universities of the 

British Isles, 44 from the colomes, and 37 from the 
United States. 

An appointment will be made towards the 

of July next to a Busk Studentship in Aeronautics. 
The studentship is of the value of about 150., 
tenable for one year from October 1, and 1s open Tay 
man or woman being a British subject and of Bri 
descent who has not attained the age of twenty-five 
years on that date. The holder of the studentship 
will be expected to engage in research in aeronautics, 
and y in subjects such as stability problems, 
meteorological questions are on flight, or ic in- 
v tion of , treated ether experimentally or 
a arene the late Edward Busk was 
specially ımterested. Forms of application can be 
Toa from Prof. B. Melvul Jones, Engineering 
Laboratory, Cambridge, and must be returned not 
later than May 12. 


Giascow.—Dr. R. H. Thouless, fellow of Corpus 
Christi College, Cambridge, Arnold Gerstenberg and 
Burney student and pfizeman, senior lecturer in 

chology at the Victoria University of Manchester, 
te been appointed lecturer and head of the depart- 
ment and laboratory of psychology in the University, 
ın succession to the late Dr. Watt. ; 

A memorial lectureship and medal have been 
founded ın the University in commemoration of the 
Jate Prof. Sir William Macewen, F.R.S. The lecture- 
alyp will be biennial, and the memorial lecture will 
dat with advances in surgery. The first memorial 
` Jecture will be given in 1927 by a distinguished 

unconnected with G w. The memorial 
medal will be awarded annu to the most dis- 
tinguished candidate ın the final or quahfying 
examinations in surgery of the year. 

Lonpon.—The following courses of free public 
lectures are announced: At the Imperial College of 
Science and T ology—Royal School of Mines—at 

.15 on May 3, IO, and 17, ‘‘ Past Ice oo of the 
World, and their Control of Animal and Plant Life, 
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with special reference to the Australian Evidence,” 
by Sir T. W. Edgeworth David; at King’s College, 
a on May 25, June x, 8, and 15, ‘The Constituents 
and Coagulation of Blood Plasma,” by Dr. J. W. 
Pickering; and at University College at 5.30 on May 
27, 28, and 31, * The New Aspect on Strong Electro- 
lytes,”” by Prof. Niels Bjerrum (of the University of 
). No tickets will be required for -etther 
courses. i 





THERE will be an election to junior Beit Memorial 
Fellowships for medical research in July, and applica- 
tions for the fellowshipa are invited. The annual 
value of each is 3504. and the tenure usually three years. 
The latest date for the return of application forms 

which should be sent to Sir James K. Fowler, 35 
es Street, W.1) is June r. 


Tue Council of the London (Royal Free Hospital) 
School of Medicine for Women invites applications for 
uate scholar- 

three years. 

to all medical women, pre- 
ferably coming from India, or going to work in India, 
for assistance in -graduate study. Applicatons 
must be sent to reach the Warden and Secretary of 
the school, 8 Hunter Street, W.C.1, by May 31. 


Tuer Oxford and Cambridge Appointments Boards 
have published reports for the year 1925 showing that 
the a tments obtained during the year by their 
candidates numbered 210 and 399 respectively. The 
former are classified as Government 42, educational 59, 
business and industrial 32, journalistic, secretarial, 
etc , Io, and temporary 67; the latter as Governmént 
departments (mainly scientific) 16, administrative 
posts in commerce and industry 81, manufacturin 
and technical 89, Colonial administration 37, ae 
culture and forestry 11, Indian and Colonial railways 
16, railway traffic 4, journalism and publicity 2, 
publishing 2, articled clerkships 6, museums 2, 


architecture 1, medical 2, spe cag? ae 6, educa- 
tional 119, miscellaneous 5. The bHdge report 
says that engineering students were readily placed. 
Many pe exist for engineers with a know- 
ledge of chemistry, or chemists with a knowledge of 
eering, but candidates propery equi on 
ore physical chemists 


ship of rooj/. a year for not more t 
The scholarahip is o 


both these sides are very fow. 
could have Peen P ate number of candidates 
who aioe hag or the time during 1925 was 582 
at Cambridge and 473 at Oxford. s 

Huims Harr, ' Manchester, announces that an 
examination will be held in the second week of May 
for Entrance Scholarships. An interesting feature of 
the entrance conditions prescribed alike for scholar- 
ship candidates and other candidates for admission 
except advanced students 18 a test of their “ alertness, 
aS e epa and intellectual outlook, their personal 
qualities of mind and mental equipment, and their 
mastery of the modern standard English dialect.’ 
The test 1s conducted by means of a paper of general 
questions—historical, scientific, economic, social, 
political, geographical, literary, artistic, and ethical— 
and a viva voce examination, including the reading 
aloud of passages of English prose. The total amount 
of an undergraduate’s annual expenditure while a 
member of the Hall, exclusive only of university fees 
{15}. to 40}. according to faculty), clothing, vacaton 
and travelling expenses, 18 shown recent inquiries 
among the students to average 1071. Tho Hall aims 
at reproducing the best features of college life at 
Oxford or Cambridge, an excellent summary of which» 
is given in a leaflet circulated with its poe atin 
entitled “‘ University Life: Residence in or 
Not?” 
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Contemporary Birthdays. 
May 1, 1852. Prof Ramón y Cajal, For Mem. R.S 


May 1, 1866, Sir A. Trevor Dawson, Bart., 
M Inst.C E. 

May 1, 1858. David Hooper, LL D. 

May 2, 1868. Prof Robert W. Wood, For Mem.R.S 

May 5, 1882. Sir Douglas Mawson, F.R.S. 

May 5, 1860. Dr Charles Chree, F.R.S. 

May 6, 1866. Sir Murdoch Macdonald, M.Inst C E. 

May 6, 1848. Dr. H. R. Procter, F.R.S. 

May 7, 1863. Sır John Rose Bradford, F R S. 





Prof. Ramón vy Cajsar, the eminent phyeobent, 
was born at Petilla, Spain He was Nobel la te 
(with Golgi) in 1906. f 

Sir Trevor Dawson received his technical training 
at the Royal Naval instrtutions at Gosport and Green- 
wich. He is the inventor and constructor of many 
ımprovements relating to artillery. Sometime experi- 
mental officer to the Home Office Committee for the 
investigation of gas cylinders, he is a past president 
of the Junior Institution of Engineers. 


Dr Hooper, an authority in pharmacology and 
economic botany, was born at Redhill. Quinologist 
to the Government of Madras from 1884 to 1897, he 
was afterwards, before returning to England, curator 
of the Industral Section of the Indian Museum, 
Calcutta. 

Prof Woop was born at Concord, Mass. Educated 
at Harvard, Johns Hoplins, and Berlin, from a post 
at the University of Wisconsin, he became (1901) 
e of experimental physics in Johns Hopkins 


niversity, Baltimore e is specially identified 
with researches in optical saefice, ın which he has 
shown expenmental skill of a high order. 


Su DouGLas Mawson 18 a graduate of the Univer- 
sity of Sydney. He was born at Bradford, York- 
shire. Huis pioneering work in Antarctic exploration 
is well known. He was with Sir Ernest Shackleton 
in his southern expedition of 1907, and he was leader 
of the Australian Antarctic Expedition, 1911-14. 
The Royal Geographical Society awarded him its 
Antarctic medal in 1909, and its distinchon of the 
Founder’s medal in 1915. The president of the 
Geological Society (Mr plugh) in handing Sir 
Douglas the Bigsby medal in 1919, referred to his 
arduous geological researches in the New Hebrides, 
in the Broken-Hill district, and in other regions in 
Australia, as well as the gystematic study of Aus- 
tralasian minerals, in themselves a full measure of 
achievement. 


Dr Curse, who, after attending the Grammar 
School, Old Aberdeen,” proceeded thence to the 
University of Aberdeen and afterwards to Cambridge, 
becoming, at the latter university, sıxth wrangler. 
Untl 1925 he was, for more than thirty years, 
superintendent of - Kew Observatory, Richmond 
The relationship between solar manifestations and 
terrestrial magnetism has specially engaged his 
attention. In 1919 Dr Chree was Hughes medallist 
of the Royal Society. 


Sır Murpocae Macponarp, following extensive 
constructional railway work in Scotland, engaged for 
many years in ed sire schemes under the Public 
Works Mimstry ot Egypt 

Sir Jo#n Rose Braprorp, who is a Londoner, 
was educated at Universi Coll School. A 
former secretary of the Royal Society, he was recently 
elected president of the Royal College of Physicians. 
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Societies and Academies. 
LONDON. 


é 
Society of Public Analysts, April 7.—ĦH Droop 
Richmond and J. A. Eggleston: The analysıs of 
Acetic anhydnde By adding 2 c.c. of acetic anhy- 
dride to 200 cc of a mrxture of 94 parts of toluene 
and 6 parts of aniline, and measuring the mse of 
temperature produced in the reaction, a determina- 
tion of the strength of the acetic anhydride can be 
made with an accuracy comparable to that of the 
method of Henschutkin and Wasileff* In very 
accurate work a correction 1s necessary for the heat 
evolved ın the formation of aniline acetate —-H_ Droop 
Richmond and Enc H England: The analysis of 
glacial acetic acid. Acetic acid is almost unique 1n 
that specific gravity falls with increasing percentage, 
whilst the freezing point mses Impurities, of which 
propionic acid is the most important, lower both 
specie gravity and‘freezing pomt. By calculating 
o specific gravity equivalent to the freezing point 
and subtracting from it the specific gravity found, a 
close approximation to the percentage of propionic 
acid can be obtained by dividing by 0-00135 Other 
impurities are aldehydes and ketones, probably chiefly 
ponen tee and homolgues —J. F. Tocher (I) 
rrors of judgment in chemical analysis. In expen- 
ments on the titration of sodium hydroxide solution 
with N-sulphunc acid, the mean results of successive 
determinations during a forenoon were of a periodic 
character. On an average the first two determina- 
tions were less trustworthy than the others. The varia- 
tions in the personal equations of observers were 
independent of the apparatus and the material.—(2) 
Vanations im the composition of milk. The per- 
centage of butter fat tends to decrease slightly with 
increasing yield per milling for a icular animal, 
but the total amount of butter fat (and also of solids 
not fat) increases proportionally with increased yield. 
—E. R. Bolton and K, A. Williams: A test for Tung 
oul. Previous attempts to obtain a definite and con- 
stant petroleum spirit extract of unpolymerised matter 
from the residue of Worstall’s test have failed owing 
to complete and uncontrolled polymensation A 
definite yield of extract varying between narrow 
limits can be obtained under pepe conditions, and 
adulterants are readily discl by the yield of 
extract in excess of the standard amount Most of 
the oils hkely to be used as adulterants are completely 
recovered in the extract; linseed oil being an excep- 
tion, in which case approximately 50 per cent. 18 
retained in the polymerised mass 


Royal Meteorological Society, April 21.—J Glass- 
poole: The driest and wettest years at individual 
stations in the British Isles, 1868-1924. The data 
have been obtained for some 250 long-penod stations 
distributed over the British Isles as regards the 
drest and wettest Thus for Camden Square 
(London): average annual rainfall, 24-47 m ; est 
year 1921, with 14:60 in. or 60 per cent of the average, 
wettest year 1903, with 38:zo in. or 156 per cent of 
the average The years 1887 and 1921 were the dnest 
years in the series 1868-1924 over 40 and 31 per 
cent. of the British Isles, and the years 1872 and 1903 
were the wettest years over 49 and 19 per cent. of 
the whole Bntsh Isles respectively. Almost every 
year was the driest or the wettest for one place 
or another in these islands.—C. E. P Brooks: 
(x) The meteorological conditions during the glacia- 
tion of the present tropics, being some remarks 
on the climatological basis of Wegener’s theory of 
continental drift. The reconstruction of Permo- 
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Carboniferous geography given by Wegener shows a 
large continent formed by, the union of South 
Amernicag Africa, India, Australia, and Antarctica, 
surrounding the south pole and beanng extensive 
ice-sheets, while the equator passed through Europe 
and the Umted States. Recent researches have 
shown, however, that in the latter country also there 
were a number of powerful glaciers extending to sea- 
level. Thus there are the same climatic objections 
to Wegener’s reconstruction as to that based on the 
present pes of the continents. The reconstruc- 
tion of the Upper Carboniferous given by Th. Arldt 
(“ Handbuch der poe eae ener is accordingly 
taken as a basis, and the probable distribution of 
warm and of cold ocean currents and of winds is 


. discussed. A warm current would traverse the 


region of the coal-measures, and the American 
glaciation 19 also readily licable owing to the 
neighbourhood of an arm of the Arctic Ocean, while 


“even the glaciation of the tropics may not be a vital 


objection. — (2) 
month to month in the re 


The variaton of pressure from 
on of the Bntish Isles 


` A chart of the deviation of means of pressure from 


normal in any month usually shows ‘centres’ of 
maximum excess or maximum defiat. Centres of 
excess of pressure tend to move along fairly well- 
defined tracks and generally from west to east. The 
main track runs from Alaska ‘south-edstward to the 
centre of the United States, [then eastward to the 
Azores, north-eastward to the British Isles or Scandi- 
navia, and eastward to northern Russia or the 
Kara Sea. would také about six months, 
though no single centre was found which persisted 
long enough to make the whole journey. Centres of 
defiat are more variable in their movements, but 
also tend to move from west to east. 


DUBLIN.: A 

Royal Dublin Society, March 23.—W. E. Adeney: 
On the rate and mechanism of the aeration of water 
under open-air conditions. The bubble method em- 
ployed by Adeney and Becker for the investigation 
of the process and rates of solution of atmospheric 
nitrogen and oxygen by fresh and salt waters, affords 
a means of determining the rates of solution of these 
gases, when every Ler of the water is successively 
exposed to them in films, and becomes gradually 
and completely aerated independently of evaporation 
or of downward ‘s ing’. The aeration of quies- 


~” cent bodies of fresh water by downward ‘ streaming’ 


‘extent of 50 per cent. A m 


may take place 113, 56, 245, and 185 times slower 
than the initial rate of solution of the surface film 
0-05 cm. thick, according to the humidity of the air 
passing over their undisturbed surfaces: en, how- 
ever, the surface of the water is kept in a continuous 
state of turbulent agitation, as in a bio-aeration tank 
for the purification of sewage’ liquors, the effective 
area, of water to the air becomes so much 
increased that the downward ‘streaming’ is greatly 
augmented, and the rate of aeration of the water 
may become equal to, or even exceed, that calculated 
from the rates of solution found by the bubble ex- 
pefiments for films 0-05 cm. thick, for the given depth 
of the water, assuming the exposed surface to remain 
in an undisturbed condition——J Bell: The constitu- 
tion of dicyanodiamide. In Bamberger’s experiments 
on the action of nascent hydrogen on dicyanodiamide, 
hydrolysis to dicyanodiamidine takes place to the 
3 erivative of 
dıcyanodiamıde is also described.—J. Doyle and Miss 
-P. ‘Clinch: The pentosan theory of cold-resistance 
applied to conifers. The pentosans of conifers can 
be classed in three groups: (a) water-soluble to- 
-sans, (b) pentosans subsequently extractable with 1 per 
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cent. hydrochlonc acid, and {c) pentosans still re- 
ee and only extractable with 12 per cent. 
wa onc acid. All three classes consider- 
ably throughout the year, ene) not independently, 
the variation in,classes (a) and (b) being reciprocal. 
Cupressus is remarkable in having a very high winter 
content of water-soluble pentosan, this class being 
usually present in mmimum quantity during .the 
winter months. The H-1on conoentration of conifer 
leaves shows little seasonal variation.’ The leaves are 
distinctly een T 3 to 4. Cupressus is dis- 
tinctly less acid than the other forms examined. No 
relations, seasonal or otherwise, can be established . 
between hardinéss in conifers and pentosan content. 


Paris. 

Academy of Sciences, March 29.—Paul Appell: 
Some formule relating to Euler’s constant, C.—F. E, 
Fournier: General expressions of the resistance, R, of 
water to By, translation of hulls, sat all possible 
velocities Brillouin: Is the moon ‘radioactive ? 
The hypothesis: that the.moon 13 radioactive 18 
regarded as probable, and this radioactivity may exert 
a sensible action upon the earth’s outer atmosphere.—. 
— d’Arsonval and F. Bordas : The determination of 
the ea ig in the atmosphere. Some results 
obtained with a modified Owens gauge in the centre 
of Pans—Paul Sabatier and J. E Durand : An 
attempt at the catalytc hydrogenation of ethylene 
oxide. Ethylene oxde mixed with hydrogen and 

over reduced nickel heated to 125° to 150° C. 
is not reduced, but ıs converted into acetaldehyde and 
condensation products of the latter.—R Maire: The 
vegetation of south-west Morocco.—Fmile Forgue was 
elected a corresponding member for the Section of 
Medicine and S ry in succession to the late M. 
Depage.—Walter Saxer: The exceptional values of 
the successive derivatives of meromorph functions— 
I. Karamate : Certain limits conn with Stieltjes 
in .—Paul Lévy. Remarks on the’ methods of 
summation of divergent series — — Hadamard: Re- 
marks on the two preceding communications —-Leonida 
Tonelli: The im tion of suites of functions capable’ 
of summation —Lous Roy: The dynamic adiabatic 
law relating to elastic lines — — Amans : The aoro- 
dynamics of windmills.—Jean ues Trillat: Re-, 
sa es on the phenomena of lu cation by means 
of X-ray spectro hy. The X-ray spectra prove 
int Ga hp tet ot iction between two surfaces the 
fatty layer is stratified —-Michel O. Samaoen: The 
crystallisation’ of glycerol. In the course of some 

ents on change in the coefficient of 
expansion of lycea! m Uian eighonur bond of —62°C.,, 
it was noti ton warming up, the glycerol always 
crystallised spontaneously, centres of illisation 
commencing es appear about -23° C. Unless the 
pro ongs preliminary cooling has been carried below 
C., tion does not take place —Johbn H. 
Shaxby : Formula relating to the densrty of a fluid 
and the molecular diameter —Ħenri George: The 
manufacture of transparent quartz glass. The dif- 
culty of freeing fused silica from bubbles is well 
known. The author has found ta t 
fused silica , tree from bubbles, can be ob ed 
by simple on in a crucible of certain natural 
quartztesa. These quartzites are of high purty 
(99°9 per cent. silica) and there are no gaseous in- 
clusions.—J. Hugouneng and J. Loijselour: The use 
of gen in the preparation of colloidal metals. 
Colloidal solution of many metals may be prepared 
by means of glycogen, which behaves both as stabiliser 
and reducer. are given of the preparation of 
colloidal silver, mer and bismuth.—Charles 
Prévost : The catalytic dehydration of the vinylalkyl- 


May 1, 1926] 


NATURE 


643 














carbinols. Ethylvinylcarbinol, dehydrated by the 
catalytic action of alumina at 350°-365°C., gives a 
60 percent to 70 per cent yield of 1'3 pentadiene — 
Ch Courtot and J. Bonnet. Contribution to the 
study of the r of sulphonation-e-E Delcambre, 
P. Idrac and F. Geoffre A new tem ture and 
pressure recorder for the study of the her atmo- 
sphere.—P. L. Mercanton The magnetisation of the 

reenland basalts —G Mangenot: e existence of a 
remarkable functional arrangement in the orifices of 
the liber sieves —V. G Korneff. Measurement of the 
force of suction of the soil for water —C Rouppert and 
H Jedrzejowski . The action of the radiation of radio- 
active bodies on plant pearls—-H Hérissey: The 
detection of asperulomde in plants The extraction 
of this glucoside from Gahum Aparins —Theodor 
Lipmaa: The physical and chemical properties of 
thodoxanthine —R Fosse: A new natural prncple 
in plants: allantoic acid.—E Roubaud and J] Colas- 
Belcour: The obligatory winter sleep and its various 
manifestations in mosquitoes indigenous to France — 
Gruvel: The development of trout culture in Morocco. 
—J Sabrazés . The simple and rapid coloration of the 
treponeme of syphilis. The comparative affinity for 
stains of the Spirochastes 


Rowe 


Royal Academy of the Lincei, February 21.— 
V. Volterra: Variations and fluctuations in the 
number of individuals in animal species living to- 
gether —O M. Corbino: Magneto-optic phenomena 
in fields which are varying rapidly. eory predicts 
that the Zeeman phenomenon shouid respond’ in- 
stantaneously to the o of a field varying with 
the time according to any law and with any rapidity 
In carbon disulphide the magnetic rotatory dispersion 
follows quantitatively the oscillatons of a high- 
frequency field as far as the shortest persistent waves 
(300 metres) with which it was found possible to 

riment —Ferruccio Zambonini and S` Reataino : 
Double sulphates of rare earth and alkaline earth 
metals (v ). Cerous ammonium sulphate. The crys- 
tallographic and other characters of the two com- 
pounds, Ces(SO,),, (NH,),SO,, 8H,O, and Ce,(SO,),, 
5(NH,),SO,, are descri -Umberto Cisotti: Reselu- 
tion o harmonic problems ın a plane area of indefinite 
extent with n circular gaps of small diameter — 
Azegho Bemporad A new method of studyin 
experimental results. The method recently daent 
by Cantone has been apphed to the results of astro- 
aomical measurements, and 18 closely analogous to the 
hodograph so frequently used in mechanics and other 
branches of mathematics —G Vranceanu. The inte- 
gration of the problem of two bodies ın the case in 
which the mass is a linear function of the time.— 
Emilo Adinolfi: The absorption spectrum of potas- 
num and calctum permanganates.— Washington Del 
Regno: The behaviour of selenium subjected to the 
action of mesothorium radiations. rposure of 
elenium to mesothorium radiation produces a marked 
variation in the electrical resistance of this element, 
che effect being due mostly to the #-rays —G. Carobbi ` 
Ube chemical composition of the orthite of Ambato- 
otsikely ).—Pia Gravino: The anti- 
nonite of Wolfsberg (Harz) —G R Levi and R 
Haardt : The catalytic action of metals of the platinum 
moup and their degree of subdivision p) The 
esults already pubhshed, together with those now 
»btained with palladium, rhodium, iridium, ruthen- 
um, and osmium show that, in the form of ‘ black,’ 
hese metals are so highly subdivided that the granules 
«re comparable with those of colloidal metals 
Teasurements of the X-ray diagrams show that, 
thin moderately wide hmits, the dimensions of the 
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granules depend on the method of preparation as 
well as on the nature of the metal. The fact that 
the granules of the spongy metals are large*in com- 
panson with those of the ‘blacks’ explains the 
ractical advantage of subdividing the catalyst on a 
Auent material, such as asbestos or porcelain.— 
A Ferran: Rontgenographic investigation of the 
crystalline lattices of manganous fluoride and man- 
ganese dioxide Manganous fluoride crystallises ın the 
tetragonal system, the axial ratio being c a=0-675 
Its structure is of the rutile type, the dimensions of 
the elementary cell which contains two molecules 
being a=4-865 and c=3:284 AU ; the calculated 
and observed values of the density are respectively 
3°97 and 3:98 The dioxide exhibits the same lattice 
ag the fluoride, the dimensions being a=4:380 and 
c=2:856 A.U., the calculated specific eae r 48 
5°27, whereas the expenmental! value 1s 5-08, and the 
axial ratio, c a=0:625, 1s decidedly lower than that 
found crystallographically, namely, 0-664. The di- 
oxide exists in only one crys e form.—Ennmco 
Carozzi. A chromuferous s8 te from St Bar- 
thélemy (Valle d’Aosta).—Arnaldo Masotti. Uniform 
rotation of a solid cylinder in an indefinite perfect 
hquid. Extension of Kutta and Joukowsk’s theorem. 


Official Publications Received. 


Clasnfied List of Bmithsonian Publications arailable for Distmbation, 
March 15, 1986 Compiled by Helen Manrose (Publication 288) Pp. 
V+80. (Washington, D.O.. Smithsenian Josthtution) [Corrected 
ont 

So uesciag Abstracts from the Current Periodical Litsratuie of 
Mngineormng and Applied Basnoe, published oulaido the United Kingdom 
Published by the Institution of Cisil Engineers with the Cooperation of 
other Bnginroring Sometiea ın Great Britain and the Dommiuva. New 
Bories, Nos 26 aud 27, January and April 1943 Pp 360 (London. 
Institution of Civil Buginecrs ) 

oultural Research Inwlitnte, Pusa Bulletin No, 1H Standard 
Methods of Analysis of Fertilizers, d Dr J. Sen. Pp m+l4 (Cal- 
outta. Gorernment of India Cential Publication Bıanch ) dannes, td 

Memoirs of the Indian Metsoiologier! Department Yol. H, Part 11; 
Ranfl in India in the Coid Weather Period, December i to 
March 15. By Su Gilbert T. Walker and Dr. J O Kamesvara Rar. 
Vp 817-854. (Csleutta. Government of India Central Publiczuon 
Branch) 4annas, Sd. 

Department of Gommerce> U S, Coast and Geodetic Sun ey. Beral 
No. 812° Terrestrial Magnetasm; Results of Nagnetio Obser ations 
mede by the United States Ooast and Geodetic burnay in 1924 By 
Daniel lL. Hazard (pocel Publication No 116) Pp 50 (Washington, 
DO : Goveiument Printing Office) 10 cents. 

Journal of the Indmu Institute of Sereno Vol. 8A, Part 16 The 
Occumence of Sylvestrene. By B. Bajna Rao and John Lionel 
Bimonsen, Pp 287-204 8 annas Vol OA, Part 1  Contiibatons to 
the Saentifc btudy of the Lac Indastry Pait x. Early Reeognitson 
of Bax among Las [noie By B Mahdihasan. Pp, #4+10 plates, 
iru (Bangalore. 

Department of Commerce: Bureau of Standards. Oucular of the 


Bureau of Btandards, No, £70: Relations between the Tem tures, 
Preevares and Denmties of Gases Pp, 85 25 eents Cio of the 
Bureau of Standards, No. 800; Architestaial Acoustics Pp ® boenus 


ashington, DO : Govmnment Printing Office.) 

Bulletin of the Amerioan Museum of Natural History Vol. 66, Art. 1 
The Hemucyonine and an American Tertiary Bear. By Ohilds Fook. 
Pp. 119. (New York ) 

Papers and Proceedings of the Royal Society of Tarnania for the Year 
1935. Pp, y+253+4 av+19-96-+42¢ plates (Tlobart) 10s. 

Department of mermal Intelugenos and Statutics, Indie Ami- 
enltural Statuses of India, 1923-24 Yol 1. A Classification of 
Area, Area under I taon, Aroe under Oropa: ye-Stock, Land 
Rerents Assoament Harvest Prices in Britas du. Pp 1+81+7 


piatos (Oaloutta. Government ot India Central Publication Braneh ) 


rapes, ls Od, 
Year-Book of the Department of Agiuculture, Ceylon, 1926. Pp. 
n-A- plates (Peradeniya 


ciety of Edinburgh Vol 54, Paré 2 
North Unt an 
467-4£0+-4 plates. 

and Noigate, 


Transactions of the Royal 
No 10° Geology of the Onter Hebndes, Part ni. 
Benbecula By Prof, T J Jehuand R M. Omg P 
Edinbaigh . bert Grant end Son; London. Wi 

td) ds 6d 





Diary of Societies. 


SATURDAY, May i. 


lagnrunos or AlowiorraL axp Courty Hroaprerees (South-Eastern 
Tnetriet) (at Grend Hotel, Margate) at 1—R A Borg aml others 
Discussion on Notes on Munici ork at N te 

RoraL bestrrvtion or Gacar Berras, at 8.— P. O Buck. The 
Song Form in England as represented by Stanford. 

Hora. Leerrr6siom or Guest Barrraix, a$ 6 —Annual Meeting 
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MONDAY, Mar 8. 


Oinean ParLosornican Soar vendish 
a BiT, Larmor : Insular eran ce 


the 
Tranemismon.—R. Vaidyanathaswany: The 
Roya Iwerrrorion or Gamat BRITAIN, Tia 


DESTITOTION or Miacraica, Hucoramrs (Western Centre ced oat of 
usro Soca Gi D 6.—Prof. 8 a Jaan An ni oan 
Hino Se University of London Olub), at real a. 3. 


RoraL BocierY or Arte, ab 8—O. R. Peers: Ornament ın Brtmn 


(Oantor Lectures) 

Boourry or Oxumcosn usrar (London Section) (Annual and Ordimary 
Meetings), ab 8.—8. Dickson and R EH H. oe Discusmon on 
Modern Cement ae 


eb 0.80 Sir Hom 


Roya Socnsrr or Mapicom os 
Rolleston : Some Worthies of the Cambridge Medical School (Address 


TUESDAY, Mar 4. | 
Roya SoomerTr or Axts (Dommions and Colonies Section), at 4.90.— 
0. Ponsonby : N. 
Rora Lasrrroriom oy GRET Berrarw, at 6&15.—Prof. J. Barcroft: 


Organs of Nultiple Functuon (4): Lon 

Royal Soar, or Mapica (Ortiopeties Bectaon), aš 5.30.—Annoval 
General Meeting. 

Lewrtturs or Marins Hoooremrs, at 6.30,—J. A. Aiton: Steam Pipes for 
Super-High Pressure. 

ROwrams Socrery (at British Institute of Radiology), as 8 15. 

ROTAL ANTHROPOLOGICAL Iwetirors, at 830 -—Rey P. Sahebesta: The 

Bemang (Negrito Aborigines) of the Malay Pennsule, 


WEDNESDAY, Mayr 5. 


GrotogicaL Soaumy or Loxpom, at &30—R M. Jebu: The Geol 
of the Dustnet mound hd etre and Aborayno wen Qlenoneth).—K. 
Davies: The Geology of the between Drygarn and Abergwesyn 
) 


ireless Section), at 6 —Dr. 

R. L Smith-Rose and R, H. Barfleld : the Cense and tion 
of Night Hrrora in Radio Directaon Fin ' 

Soorcry or PUBLIO ANALYSTS AXD OTHER AwsLymical OmMNTS (at 


the Crystalline Bromides of Linseed and 
Ee Tenens The Polarmmstric Dete:mmation of Sucrose in Condensed 


Bouth and J. H Oooke: 
Total Alkaloids, Sugar and Oily Sabstences in 
RoraL Soorery or Ants, ab 8.—O. F. Elwell. 
and Future, 
Rova Soonrr or Mrpioma 
Mosting.—Dr. W.H. Gye: 
Roral Micmoscor1d41 Bocurrr 


THURSDAY, ilar 6, 


Iron amp Steet Lesrtroms riin Moeting) (at Institution of dinl 
Engineers) at 10 a. w.—Presenta of Bessemer Gold Medal to &r 
ugh 


Section), at 8.30.—Annual General 
he Diga of Tumours. 


and Bteol below 400° O. 


Interstellar Space aran Lecture) 
RoyaL Soolmry or at 480 —for Frank Baines: Preservation of 
Ancient Cottages. 


Loman J. @ DoUman : Hhibmuaon of 
a sopposed new ‘ifutation’ ee oa bit —Dr. A. W Hull: The Genus 
—R. D'O Good: The Genus Hmpetrum.—J. T. Ounnmgham : 
On the Nuptaal Pads of Frogs and Toads 
(estrrore oF ParHotogy amp Resmaron (Sr. Mary's Hosrrrar, W.T) 
t §.—Prof. J Baroroft: Heoent Work'on the B (Lecture; 
‘Yau Iwerrrorion or Gaeuat Baruan, at 6.15,—8o Wilhem Bregg : 


The Imperfect Orystallisation of Common Things 
IWSTITUTION OF HLEOTRI Hranuzs, at ¢.—Annual 
om oF AUTOMOBILE Horoncamms (Derby Graduates’ Meeting) (at 
Oavendish Café, Der ab 180.—J. Topham: m 
Building of an Automobile Chasas 


Brr 
Moctang —At ' 8. — Ne J. Potes: 
Fiperenoe, with 
OrmmioaL Bocusry, et &.— 
The Nature of the Alterna 


VL, and VIL—Dr. Q. K. awe s laka, Pazia 1 
(Mechanism of Teukomer Ee Beci of Broar ca 
Mobiliby and ea Bes? oe Poses 
“Cooper, Dr Q. K. Tagot, am i:n I d: ma 

Additare In ~ Part FV. he 
_Struobural Condi Hons been Momhbty end Bqufhbrium. 
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Roya Soorery oF Mxvicnm (Obstetrics and Gynmool Bosto: 
&—Annnual General seca eed ana 


FRIDAY, Mar Y. 


Uta te be ee ent (at Instatution of yl 

cora), at 19 Ay- Annonnooméni of Award of tho Andrew 

Oai nagis eecarch Scholarships for 1036-7.—D. Brownlie * Ocal Blend- 

ing- W. Hollings: Notes on the ‘Oombustability’ of oke, and 

Direct Reduction in the Blast Furnace —Dr. W. Rosenhain, G. 

Ba and N, P. Tucker: Mffect of Mas in the Heat Treatment of 
Nickel —4G. R- Woodvins and A. L. Roberts? Influanes of 


PG uate oud H. Turner’ The Hardness of of Carbon Btsels eb High 
Temperaturen. nA- R- Pags : one Hamenmg eee 


in Mines.—Dr H. Jeffreys: The Befleuon and Refraction of Elastic 


Wares. The Amplitudes of Bodil ae Waves.—H. Stoneley : The 
Effect of the Ocean on Raylmgh 

Rorat Soomtyr oF Mapica Section), at 5 — Annual 
General Mootang. 

Brr lnrrrrora or Parvosoraraat. Srvore (at Royal Anthro ogeal 
Institute), et &80.—Prof. H. F. Carntt: Contemporary for 
Æsthotos (Lecture 


) 3 
IxsrrroTiox oF Mrouiwicat Eycoemes, at 6.—Fourth Report of the 
Erenli 


srt, W.O), ab $ a0 -Annual 


SoaumtTy oF Ouma L Ixpusray (Manchester Sectaon) (at Bb. Mary's 
parsonagi; ab Y. — Prof. Q Drommond: Chemical 
Aspects of Organic Hrolution. 


Borat Soomryr oF Nepionm (Anesthswos Section), ab 7.—Annual 
General Meeting. 

ic Slee emg Boamry (ab 4 Fetter Lane), eb 7.—Annual Genera? 

and Members’ Hrening. 

Packets, om or eamas, -at 7.00— A. V. Ballhatehot: Dis 
tortion in Wireless Reception. 

GTOLOQISTE ASSOCIATION Tat Umversity Cole): at 7.90.—Dr. D. B 
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National Eugenics. 


HE first parts of the new journal of the Francis 
ce Galton Laboratory for National Eugenics? 
should remove many misconceptions concerning both 
the methods and utility of later developments’ of the 
science which Galton founded. The editors contribute 
a short foreword reviewing the reasons which have 
prompted them in launching another large vessel of 
scientific journalism. Their tone may be tonsidered 
in some quarters unduly combative ; but it would be 
difficult to point to any accusation of prejudice or ignor- 
ance, explicit or implied, not strictly justifiable. When 
they state that “ our journal will differ from existing 
journals in that . . . the papers published will be the 
work of trained scientists rather than of propagandists 
and dilettanti,” the scarcity of journals devoted wholly 
to the scientific treatment of racial problems must be 
borne in mind. There appears to be no need to scent 
a slander upon all methods but those mathematical. 
Heredity may be-viewed from other not less ‘ scientific’ 
points of view than those of statistics. 

Naturally, “a journal issued by the Galton "Labora- 
tory will be sympathetic to the methods of its founder, 
summed up in the title of his Herbert Spencer Lecture, 
‘ Probability the Foundation of Eugenics. ” But the 
harvest of other disciplines is not excluded. Every new 
science ig an “unclean novelty,” and as a field for 
prejudices “ the study of agencies under social control 
that may improve or impair the racial qualities of 
future generations, physically or mentally ’—the 
subject of the Galton Laboratory—has been and is 
singularly fruitful. If impatience with prejudice is 
intelligible, so is impatience with the vague and dubious 
expressions of much descriptive biology. Yet no one 
knows better than the workers of the Galton Laboratory 
the importance of qualitative characters and the diffi- 
culties imposed by the absence of definitions where 
exact Measurement is impossible. 

Ultimately it is to descriptive biology that the 
biological statistician must go for scientific data. In 
practice the biometrician, if he has at times found fault 
with what he has received, has never disdained to seek 
light, in sociology or in medicine, upon his problems. 
The biologist, secure in a formulated if not a stereo- 
typed discipline, has found no need for statistical aid, 
and thus has received leas pressure to inform himself 
of even the most elementary details of his colleague’s 
procedure. ‘“‘ Obsolete lumber ” or not, the biological 
statistician is a fairly energetic raider of the storehouses 
of qualitative description. What is the truth under- 
lying the editors’ assertion that “ eugenics requires 
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now, and will require still more as it advances in the 
future, the most highly trained scientific minds,” if it 
is not a plain admission that their science is a discipline 
as well as a technique, and that the only facts they can 
afford to condemn or epmiene to despise are those that 
are false ? 

The present issue contains a pedigree of Epicanthns 
and Ptosis by C. H. Usher, a-note on the correlation 
between birth- and death-rates, with reference to 
Malthus’s° interpretation of their movements, by 
Anthony B. Hill, and the first parts of two larger 
studies—one on the “Problem of Alien Immigration into 
Great Britain,” by Karl Pearson and. Margaret Moul, 
and the other on the “ Relative Value of the Factors 


` which Influence Infant Welfare,” by Ethel M. Elderton, 


based on data provided by the Medical Officers of 
Health for Rochdale, Bradford, Blackburn, Preston, and 
Salford. Than this last it would be difficult to imagine 
a better illustration of the scope, methods, and diffi- 
culties of the technique adopted. The subject is 
essentially statistical but is complicated by all manner of 
circumstances from which an inquiry like that of the 
senior editor and his collaborator is free. For example, 
among the factors influencing viability, are considered 
the health of the parents, the habits of the parents, the 
condition of the home, the occupation of the father, the 
place in family of the child, the age`of the mother at 
birth of the child, and the employment of the mother. 

Surely it is of importance that questions of such social 
value should be studied and judged by methods more 
refmed than those of casual acquaintance. It is im- 
possible to read Miss Elderton’s judicial reviews of her 
own results—which need not be summarised here as they 
are incomplete—without attaching to them a higher 
value than the partial results'of other methods can 
claim. The same applies to the paper on alien immigra- 
tion, the authors of which conclude that restriction is 
both nationally eugenic and practicable. With regard 
to both, some sentences in the latter paper may be 
quoted : 


“For the practical purposes of prognosis there does 
not exist in the present material any correlation of the 
htest consequence between the intelligence of the 

d and its physique, its health, its parents’ care or 
the economic and sanitary conditions of its home. No 
doubt the indiscriminative critic will assert that we 
advocate poor physique, carelessness in the parent, 
uncleanliness in the child with overcrowding and poverty 
in the home. The workers in the Galton Laboratory 
are fairly inured to that type of criticism. They hold, 
however, that the decencies of life are worth fighting 
for and obtaining for their own sake, and without an 
adventitious stimulus from vague assertions that their 
absence is the chief source of stupidity, if not indeed qf 
mental defect, in the child. Philanthropists, seeking to 
reform deleterious conditions, never gain in the long 
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run, when they proclaim, without due research, that 
these conditions are the unquestionable cause of all 
concomitant evi : 


There was never such staan need as to-day for the 
work of such a laboratory as the Galton Laboratory + 
only by the skilled and methodical sifting of facts can be 
reached a state of knowledge that will lead to a raising 
of the standard of national fitness. 





The Study of History. 


Geschichis der Mathematik und Naturwissenschafien ım 
Altertum. Von Prof. J. L. Heiberg. (Handbuch der 
Altertumswissenschaft. Fünfter Band, Erste Ab- 
teilung, Zweite Hälfte.) Pp. v+1az. (München : 
C. H. Beck’sche Kea g 1925.) 7'50 
gold marks. : 


HE fact is so well known that it is neither dattery 
nor even compliment to say that Prof. Heiberg 
is one of the most learned of living men. Theodore 
Gaza, I feel sure, knew no more Greek than he, nor can 
Casaubon or Selden or Bentley have been more in- 
dustrious and more erudite. The booklet now before 
us is one of the least of Heiberg’s works, but it is an 
astonishing performance ; for he has managed to fita 
real history of ancient science into its 120 pages. A 
reasonable share, some fifty pages, goes to the great 
subject of mathematics ; ‘a delightful sketch of ancient 
medicine occupies the last thirty pages of the book ; 
and between the two are readable and most instructive 
chapters on astronomy, SEUR, optics, music, and 
natural science. 

When Zeuthen, another very learned Dane, wrote 
his short “ History of Mathematics,’ he was more 
concerned with the development of mathematical 
concepts than’ with the precise part in that historicad 
evolution which A or B happened ‘to play; his little 
book was not over-full, but it was the perfection of 
lucidity. Prof. Heiberg’s book i3 of a different kind, 
for it is an encyclopedic article which he has undertakem 
to write. It is packed to overflowing with information, 
but it is still exquisitely clear; it seems to touch op 
everything, and to omit nothing. Short as it is, every 
student of the history of science will-want to keep it by 
his side. 

To epitomise the long chapter on mathematics i: 
beyond our powers ; let us glance at the shorter chapte» 
on ancient astronomy. Anaximander comes first, 
disturbing the old Homeric cosmogony; the Pytha 
goreans, Philolaus, Anaximenes, and the rest, down tc 
Oinopides and Anaxagoras, are next passed in review 
Plato is shown to have given a firm foothold to astro 
nomy in Athens, and we are told how the fantastic o 
at least poetic cosmology of.the “ Timaeus” and the 
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“ Phaedo ” led on to the more prosaic but more scientific 
work of Eudoxus and Callippus. There follows the great 
figure of Aristarchus (for whom we are, of course, 
referred to Sir Thomas Heath), and sith Aristarchus 
we seem to have well-nigh reached’ to the Copernican 
system; Heiberg does not forget to tell us, from 
Plutarch, how Cleanthes abandoned Anstarchus’s 
views as impious, and how Seleucus alone clave to him 
—that Seleucus who, together with Heracleides, would 
seem to have been the first to conceive of our universe 
as dwetpos, or infinite. 

The rival theories of epicycles and of circular but 
eccentric orbits are next discussed, and the particular 
relation of the former to the cases of Mercury and Venus 
is shown to foreshadow the views of Tycho Brahe. 
Meton and Euctemon, the great Athenian calendar- 
makers, come next in order; and then we pass quickly 
to the story of the constellations, and to the popular 
poem of Aratus, with its many translators and com- 
mentators—that very poem which St. Paul quoted in 
hig sermon on Mars’ Hill. Hipparchus, Theon, and 
Ptolemy are all discussed quietly and even leisurely. 
Next come Proclus and the other Neo-Platonists ; then 
the few Roman scholars, such as Varro, Seneca, Mar- 
tianus Capella, Manutius and Manilius, the last of whom 
plays his part, with Manetho, Firmicus, and Hephaes- 
tion, in the long history of astrology. Even the 
Byzantines, such as that great scholar of the eleventh 
century, Michael Psellus, or Leon the Philosopher, or 
Manuel Comnenus the Emperor, are not forgotten ; 
and who knows the Byzantines better than Prof. 
Heiberg? The footnotes and references to books and 
scattered pamphlets are very copious; and out of his 
vast knowledge of MSS. Heiberg points out every here 
and there how this or that remains to be studied: how 
a commentary of Michael Psellus on Ptolemy lies un- 
collated in Paris, how a MS. of Theodore Metochiton 
awaits an editor if the Marcidn, or how there is still 
much more of Vettius Valens than Cumont or Boll have 
told us of. 

Prof. Heiberg handles the immense literature of 
ancient mathematics, medicine, and the natural sciences 
with the selfsame ease. His story runs so smoothly 
it never reads like a compilation: we feel all the while 
that the writer is giving us only what he has made his 
own, that he has endless material in reserve, and that 
ae can afford us little allusions and sidelights in plenty, 
which are far beyond the mere compiler’s reach and 
ken. It is not everybody who happens to ‘know that 
Jo. Philoponus and Simplicius, the Aristotelian com- 
nentators, were at daggers drawn; or that Barlaam 
of Calabria (who paraphrased the 2nd Book of Euclid) 
was one schoolmaster both of Petrarch and of Boccaccio. 

D. W. T. 
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Photosynthesis. 

Photosynthesis : the Assimilation of Carbon by Green 
*Planis. By Prof. Walter Stiles. Pp. vii+268. 
(London : Longmans, Green and Co., 1925.) 76s. net. 

WRITER of some considerable eminence says, 

in prefacing his account of one of our English 
shires, “ In the account which follows my aim has been 
to gather a . . . bouquet rather than to present the 
facts which the more practical traveller * requires.” 

Prof. Stiles is less definite in his preface to the highways 

and byways of photosynthesis. In his preface we find 
‘an attempt is made to present a view of our present 

knowledge . . . it is intended to be more general in 
its scope ” than an earlier account by Prof. Stiles and 


Mr. Jorgensen, which “ was essentially a critical account 


of what were then recent developments of the subject.” 
Further on we find that the present account “is not 
simply a critical review of recent developments.” We 
are left in doubt as to whether our fate is facts, pouguels 
or both. 

We find that our guide has not stimted us of:facts on 
the structure of assimilatory organs, the composition 
of the protoplasm of non-assimilatory organisms, the 
chemical composition of the green and yellow pigments 
of the leaf and how to separate them, the methods of 
measuring assimilation, the variation of the rate of the 
process with change of external and internal factors, 
andsoon. In fact, we might almost say that the author’s 
hope “ that no important work has been overlooked ” 
has been realised. 

Bouquets are, however, subtler and personal things 
in more ways than one. Selection and perhaps 
arrangement are required. If we have all the facts it is 
perhaps hopeless to expect selection, but one does look 
for some indication of the reaction of the collector to 
the facts he brings together for us. Prof. Stiles usually 
refrains from revealing himself, and when he does make 
comments he is sometimes misleading. In his account 
of methods of measuring photosynthesis he commits 
himself to saying that the continuous current method 
is the most reliable of all methods that have been 
evolved for measuring photosynthesis. Apart from 
the facts that ‘continuous current’ describes the 
supply and removal of substances rather than their 
measurement, and that the reliability of the meastre- 
ment is not affected by the method of supply, the 
subject has many aspects. What is the explanation 
of the low values obtained by Brown and 'Escombe 
when using this method? That these values are 
low is shown by the rate at which the plant:increases 
in dry weight under natural conditions. Prof. Stiles 
puts forward as an objection to the eudiometric method 
the fact that the transpiration of a leaf into a closed 


648 
space disturbs the water relations of the leaf. We 


‘imagine that disturbed water relations is the explana- 


tion of the discrepancy between the results of Brown 
and Escombe and those obtained by other methods 
The real point is that with! different’ technique we 


have different sets of conditions both external to and’ 


inside the assimilating organ, and it is not reliability 
of method but the type of problem tackled which 
usually decides the technique. The quotation of the 
expression’ 


zo| ve. 773 + opao, 76, +e 


(52 Yo, bo) 
used by Warburg in calatlating assimilation, makes 
one wonder for what class of reader the book is intended. 
The author is not much happier in expressing himself 
when he is commenting upon the experimental results 
recorded. In the section on the relation between rate 
of assimilation and the concentration of carbon dioxide, 
we find “Warburg selected the unicellular alga 
Chlorella because in such a minute object the con- 
centration of carbon dioxide.at the surface of the 


chloroplast must be in approximate equilibrium with- 


that in the water outside so that complications intro- 
duced by the diffusion stage are practically elimina 

What the complications are is not stated, but presuming 
that ‘equilibrium means equality, we think that the 
author might have explained how size of object came 
in, and referred to the importance of the medium, 
water or air, and the relative amounts of carbon 
dioxide and bicarbonate. Later we find that in the 
experiments of Blackman and Smith it “ does not 


- appear likely that the rate of photosynthesis might 


have been determined by the' diffusion.” Whatever 
the author may mean, this statement is misleading, 
for no matter what the nature of the organism the 
rate of photosynthesis rs the rdte of supply of carbon 


. dioxide to the seat of the reaction. 


It is remarks such as the above that make one feel 
that our author, to return to our earlier analogy, is 
but a hurried visitor to our shire. and that but few of 
our intricate scenes have bewitched him so much that 
he has lingered awhile, and perhaps none has returned 
to him in his sleep. With so much ground to cover, 


it would perhaps be unreasonable to expect much of 


a visitor 

We have discovered but one error. The experiments 
of Willstatter and Stoll with elm leaves were carried 
out with a light intensity which these workers call 
24,000 lux, and not 48,000, as stated on p. 181 We 


_ should also like to protest against the continued con- 


fusion of Blackman’s Law of Limiting Factors and the 
laws of Liebig and Malthus. The first refers to rates 
of a process, whilst the last two refer to size of a com- 
munity of organisms. 
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It would indeed be surprising if the first book of its 
type were perfectly satisfactory. Plant physiologists 
and others are indebted, however, to Prof. Stiles for 
courageously pushing on where others have hesitated. 
The presence of more than eight hundred and seventy 
references in the bibliography may give some’ idea of 
the labour involved. -G. E. B. 








The Integration of Physiology. 
Principles of Human Physiology. By Prof. Emest H. 
Starling. The Chapter on the Sense Organs edited 
by Dr. H. Hartridge. Fourth edition. Pp. xiii + 
1074. (London : J and A. re 1936.) 
25s. net. 


T is not too much to say that the “ Principles of 
Human Physiology” forms a definite landmark 

in English text-books on this subject. It is not many 
decades since a comprehensive text-book on physiology 
could have been written by almost any professor of the 
subject. To-day, owing to the rapid growth and 
differentiation of the subject, for which the large 
amount of research work and the still larger volume of 
published matter are responsible, there are few of our 
‘experts who would care to attempt the task, and of 
these a still smaller number would have any chance of 


“success, so difficult is it to keep in touch with the 


advance of a subject which avails itself of the contem- 
porary advances in so many other branches of 
science. ` 

There have been attempts, especially on the continent, 
to overcome this difficulty by the collaboration of 
several authors in the preparation of a text-book, and 
while it must be admitted that such a book may gain 
in precision, as it does in detail, yet these advantages 
must be in great measure offfet by the lack of homo- 
geneity from which such an effort must inevitably 
suffer. One even finds, in such productions, that the 
authors of different sections often express opinions 
diametrically opposed to one another. Out of a 
hundred readers of such a book, ninety-nine find them- 
selves unable to form any definite opinions, while to 
the hundredth, himself an expert, the book is super- 
fluous. 

It is therefore a matter of the most urgent necessity 
to a subject like physiology that it be kept from falling 
to fragments, by being written up in an integrated 
fashion by a master hand. A book such as this serves, 
therefore, not only for the instruction of students, but 
also for the orienting of physiologists themselves in 
branches of their subject which they have not, by their 
research work, made peculiarly their own. 

Aware of the magnitude of the task which the author 
has undertaken, we must therefore be prepared to over- 
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look small errors of omission or commission or partiality, 
which are inseparable from such works, and in doing so 
we gain much more than we lose, for we do not think 
that a better balanced text-book of physiology has 
ever been or could possibly bé written. Although much 
new matter has been added, the bulk of the volume has 
been reduced by the deletion of a good deal of the 
organic chemistry which occupied space in former 
editions. Some of the chapters might with advantage 
bave been extended a little in order to preserve the same 
treatment of detail throughout ; thus, the chapters on 
the endocrine organs might well occupy twice their 
present space ; as it stands at present, the physiology 
of the pituitary body, for example, occupies less space 
than, say, the general biology of nitrifying bacteria. 
But these are small cavillings, and we must feel grateful 
to the author for the splendid viewpoint of physiology 
which he has given us. 

“The chapter on the sense organs has been edited by 

Or. H. Hartridge, and is excellently done ; it is certainly 
an advantage to have this specialised chapter revised by 
me who has devoted particular attention to the subject, 
ind the inclusion of this chapter in no way mars the 
continuity of the book. Many of Prof. Starling’s 
olleagues have assisted him in the preparation of 
chapters dealing with subjects which they have made 
heir own, and when we see how much of the matter 
acorporated in the book has emanated from the 
aboratories of University College, London, we feel how 
ruly great has been the influence which Prof. Starling 
nd his colleagues have exercised on the recent 
evelopment of the science of physiology in Great 
Sritain. ` 

“ Principles of Human Physiology ” appeals most to 

bose students who wish to get acquainted with the 
cientific side of physiology as it is to-day. The 
1edical student who wishes to build a proper foundation 
or hig clinical studies will be wise to choose it, and the 
silence student working for a degree in physiology 
nows it to be indispensable ; for physiologists them- 
ves it is too well known to need further commendation. 








$ An Australian Encyclopxdia, 


‘he Ilustraisd Australian Encyclopedia. Edited by 
Arthur Wilberforce Jose and Herbert James Carter. 
Vol. x: Ato Lys. Pp.x+768+26 plates. (Sydney, 
N.S.W.: Angus and Robertson, Ltd.; London: 
The Australian Book Co., 1925.) n.p. 

HE first volume of an illustrated Australian 
encyclopædia, by Captain A. W. Jose, a well- 
iown Australian journalist and historian, and Mr. 

. G. Carter, president of the Linnean Society of New 
uth Wales, forms an important addition to the refer- 
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ence books on Australia. The work was begun as an 
historical and biographical dictionary in 1912, hut after 
the War it was resumed and enlarged by the inclusion 
of Australian science. Fhe volume is illustrated by 
numerous text figures and a series of beautifiil plates, 
of which ten are coloured, and show -characteristic 
algw, insects, birds, eggs, and reptiles. l 

Amongst the scientific articles in this first volume 
are those on the aborigines, in which Mr. S. H. Ray 
deals with the languages, Sir Baldwin Spence? with the 
customs and tribal organisation, and Dr. Ramsay 
Smith with the origin and physical character, Dr. 
Smith repudiates as baseless the view that the 
aborigines are mentally so primitive that they are 
unable to count up to more than four, as some un- 
civilised tribes have numerical names for children up 
to ten ; they are very quick in mental arithmetic ; and 
he says that the “ordinary black fellow is as good at 
figures as his white brother,” that the aboriginal children 
at schools can be educated like white children and to 
the same extent, and that the “ parents object to any 
distinction in the curriculum or the standard.” Dr. 
Ramsay Smith says that it is now established that the 
Australians are a homogeneous race of Caucasian stock. 
Mr. Ray, though rejecting some of the claims for the 
affinities of the Australian and South Indian languages, 
remarks that the Dravidian and southern Australian 
are of the same morphological type. 

The article on artesian water refers to the widespread 
decline in yield of the Australian wells, and the view 
that their discharge is due to gas pressure caused by the 
inflow of superheated plutonic water is noticed in terms 
which show that the theory is regarded more seriously 
in Australia than when it was put forward twenty 
years ago. 
` The article on flight traces the fouhdation of the 
modern aeroplane to the work of Hargraves, and quotes 
the prediction by Sir Richard Threlfall, in rebuke of its 
local neglect, that the time would come when Sydney 
would be less famous for its harbour than as “ the home 
of Lawrence Hargraves, the inventor of human ‘flight.” 
Two of the more important articles aré those on 
economic geography by Prof. Griffith Taylor, and on 
geology by Sir Edgeworth David and Prof. Cotton. In 
the latter article the glacial beds of Adelaide are said 
to be probably Proterozoic, but possibly Cambrian, 
and the term Permo-Carboniferous is retained mainly 
as a matter of custom, with full recognition that the 
beds in question are Permian. The article on irrigation 
describes many adventurous enterprises; that’ on the 
ballot recalls its first adoption in Australia and its 
original name of the Australian Ballot; and that on 
the Labour Movement is sympathetic? but does not 
bring the story later than 1915. 

TI 
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Birds of Eastern China. 
A Handbook of the Birds of Eastern China (Chshls, 
+ Shantung, Kiangsu, Anker, Kiangsi, Chekiatg, 
, Fohkten and Kwantung Provinces). By J. D. D. 
La Touche, Part r (containing Families Corvide. 
Paride, Panuride, Sittide,.Certhiide, Troglodytide, 
Paradoxornithide, Timaliidæ and Pycronotide. Part 
2 (containing Families Canclidee, Turdidæ, Muscicapidæ 
and Lathiide). Pp. 97- 192 + plates 4-7. (London: 

Taylor and Francis, 1925.) 7s. 6d. net. 


WO parts of Mr. La Touche’s work on the birds of 

` Eastern China have now appeared, and if the 

e standard set in these two parts is maintained, a long-felt 
want in ornithological circles will be admirably filled. 
Since the appearance of Oustalet’s “Oiseaux de la Chine” 
in 1877, no book of any importance has been written on 
any of the larger areas of China, although a considerable 
amount of work has been done, and many authors, 
Ricketts, Styan, La Touche himself, Jones and Vaughan 
and other naturalists, have from time to time published 
articles in the Ibis and other ornithological journals. 
The author of the present work has adopted Stuart 


Baker’s classification as given in the “ Avifauna of 


British India”; a classification which will make it 
easy for readers of oriental omithology. 

In a work of this kind there are naturally certain 
minor points upon which all ornithologists may not be 
able to agree with the author, but it is obvious that he 
has bestowed so much thought upon his work and has 
drawn his conclusions with such care and deliberation 
that his decisions will always have to be examined 
with attention-before being discarded. We notice that 
Mr. La Touche divides Parus mayor and, Parus cinereus 
into two species, although he himself admits that the 
two grade into one another. On the other hand, in the 
second portion of his work, he treats Turdus ruficollis 
and Turdus atrogularis as races of one species,and quotes 
Stresemann to the effect that these two so-called sub- 
species hybridise. 


‘The majority of Mr. La Touche’s new Jomi have. 


already been described in the Bulletin of the British 
Ornithologists’ Union. In Part 1 we have Pyctorhts 
simensis major and Pycnotus, sinensis stresemannt, 
whilst in Part 2 we have Cynclus pallasti wilderi and 
Premchelidon stbirica incerta, but we would note that 
the types of these sub-species has not been recorded. 
When we come to the field notes, we find these to be 
very full and most interesting, due no doubt to Mr. 
La Touche’s long and intimate knowledge of the 
countries harbouring the birds he discusses. So far, 
no map has been given of the localities treated, but we 
understand that one is to be given in Part 3 of this 
work, and such a map will add greatly to its value. 
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We may congratulate Mr. La Touche on having pro- 
duced a work which is not only sound from a scientific 
point of view but is also one of great interest. No 
student of oriental ornithology but will welcome its 
appearance, and the chance of obtaining, at so moderate 
a price, so excellent a work. 





Our Bookshelf. 


and Testing faked Materials. By Prof. 
. Barton, Jr., and Prof. Louis H. Doane. 

Pp ix+355. (New York: McGraw-Hill Book Co., 

Inc. ; London: McGraw-Hill Publishing Co., Ltd., 

1925:) 17s. 6d. net. 

Tue scope of this‘book is more extensive than its title 
would indicate, seeing that it includes a general treat- 
ment of cements, bricks, and aggregates, together with 
a variety of miscellaneous mat The joint work 
of two American engineering professors, the treatment 
follows the usual lines of American laboratory manuals, 

the organisation of the -room describedi 
with minutest detail and the various experiments out- 
lined in routine form. The consequent ‘ cookery book ’ 
diction is necessarily pronounced; but, after all, the 
method pursued is possibly the best for those who 
are to perform the tests ; while others, with laboratory 
experience in directing ’ students, will appreciate the 
emphasis laid upon care and caution in conducting 
quasi-scientific tests in accordance with udo 

empirical rules. In cement testing alone, this book 
will prove invaluable in the laboratories of the variou: 

colleges and departments, since it prescribes a numbex 
of tests additional to those usually 

Of its nine chapters, the first three are ` devote 
respectively to laboratory practice, sampling, anc 
Portland cement and concrete. Even the specialis: 

ht benefit by perusal of these. Com tively 
Tie has yet been attempted in Great "Britain È 
regard to the standardisation of tests for hardness 
abrasion resistance, toughness, etc., of stones. Chap 

v. appears to lack scope and system in dealing witi 
miscellaneous materi but these deficiencies ar. 
compensated for to a great extent by the treatment o 
bituminous materials in the succeeding chapter. 

The thirty-six pages of Chap. viL are go ‘te 
specifications, mainly in accordance with the require 
ments of the American Society for Testing Materials 
The collection of diagrams and tables in Chap. vii 
affords a useful appendix to the book. Nine diagrams 
showing the effects of various factors on the strength o 
concrete, are included, while, additional to a number’b 
the text, twenty-five useful tables are given of a typ 
rarely found’ in text-books. A onda uding chapte: 
“ Subgrade Soils,” is by Mr. J. R. Boyd, Assisten 
Engineer of Tests, U.S. Bureau of pupae Road: 
Washington. 


The History of Protosoology: Two Lectures delivere 

before the University of London at King’s Colleg 
. in May 1925. By Prof. F. J. Cole. Pp. 64+2 plate 

(London: University of London Press, Ltd., 1926.} 
Tms little volume is based on two lectures delivere 
by Prof. Cole at King’s College, London, in r925. J 
is impossible in the small amount of space at tb 
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author’s disposal to give more than a brief outline of 
the more important events in the history of proto- 
zoology ; but it must not be assumed on this account 
that this has become a mere recital of dates and names. 
Far from it. By means of a judiciotts selection of the 
more important events in protozoological discovery 

_and by the neglect of all matter of a controversial 
nature, Prof. Cole has prepared a very readable book 
which gives a much-needed sense of perspective to a 
branch of-science which has been so very rapid in its 
growth. He emphasises the difficulties under which 
the pioneers once and shows that we cannot appreciate 
them at their true value unless we rid ourselves of our 
modern bias. He illustrates “ not only the importance 
of success, but the significance of failure. In criticising 
our predecessors, we must not forget that we stand on 
their shoulders and that we owe as much to their errors 
as to their wisdom.” 

Commencing with Leenwenhoek, the “ Father of 
Protozoology,” the more important discoveries are 
indicated and their importance shown.: The greater 
amount of space is given to the work of the past 
century—an era when so many brilliant discoveries 
in the medical and economic fields were made. The 
whole of the science is covered, however, not merel 
-the economic sides, and an extensive bibliography is 
appended by means of which the student is encouraged 
to pursue further the subject to which this forms such 
an interesting introduction. 


Air Ministry: Meteorological Office. The Meteoro- 
lo, Observer's Handbook. Approved for ihe Use 
of Observers by the Meteorological Office and the Royal 
Meisordlopieal Society. 1926 edition. (M.0. 191.) 
Pp. viti+136+ 36 plates. (London: H.M. Stationery 

Office, 1926.) 5s. net. 

Tis work is of interest to all meteorologists without 
distinction of the branch of weather study in which 
they are concerned, and its essentials are as necessary 
to trained physicists as to the more ordinary observer 
whose work is somewhat empirical. The necessity for 
uniformity of practice has been kept well in view, and 
with regard to temperature and rainfall, details as to 
position and exposure are of primary importance. The 
decisions of international conferences are adhered to 
30 far as practicable. 

Instructions are given for making observations of 
the several elements, except that observations of the 
iree atmosphere are not dealt with, this information 
oeing contained in other publications. There are 
pious illustrations of autographic instruments, and 
letails are given for their ent. There are 
also complete tables for the manipulation and correction 
of the various observations. With many elements 
where diurnal variation is concerned, summer time 
eas to be disregarded so far as is practicable by the 
»bserver or most important defects would be the result 
£ observation. Notes of important action should be 
arefully entered in the permanent register. 

A new section on visibility, of special importance for 

tion on the sea or in the air, has been introduced, 
pee its aid good observations can be made either by 
day or night. A number of cloud pictures are given, 
nd the excellent representations will enable an observer 
© identify the various cloud forms A study of the 
rork cannot fail to interest an observer. 
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@ A First Course in Statistical Method. By Prof. G. 
Gavett. Pp. vii+358. (New York; McGraw 
il book Co, Inc. ; London: McGraw-Hill Publish- 

* ing Co., Ltd 71925) 175. 6d. net. 

(2) Mathematics of Life Insurance. By Prof. L. Way- 
land Dowling. (Modem Mathematical Texts.) Pp. 
x+12a1. (New York: McGraw-Hill Book Co., Inc ; 

- London: McGraw-Hill Publishing Co., Ltd., 1925.) 
8s. gd. net. 

Han in hand with the boom in industry in the United 

States there has been a continued spate of text- 

books on statistics, life insurance, and the mathematics 

of finance generally. The mathematical knowledge 
required to master these books, generally speaking, does 
not extend beyond ‘elementary algebra, mainly per- 

mutations and combinations, and sometimes, but not , 

always, a knowledge of differentiation. ‘In the first of 

the above works, for example, there is a special appendix 
on “ Derivatives and In ” expounding a great 
deal less than is known by the average schoolboy 
just entering a university course in Great Britain. 

Yet the scope of the work includes frequency, dis- 

persion, skewness, probable error, curve-fitting, cor- 

Telation and regression. It means, of course, that no 

with the reader ; he is just 

told. If he is not satisfied with this, he will find in 
these works numerous illustrations in which it is so. 

The second of these books should be of value to those 
desiring to master the methods of calculation adopted 
in the many forms of insurance. It is really a book on 
arithmetic and algebra applied in a stimulating manner 
to an interesting series of special problems, and is very 
readable. Both works are well produced. 

The Journal of the Institute of Metals. Volume 34. 
Edited by G. Shaw Scott. Pp. 799+24+ 33 plates. 
(London : Institute of Metals, 1925.) 315. 6d. net. 

METALLOGRAPHIC studies of alloys of the non-ferrous 





Metals occupy a large part of the present volume, and 


it is satisfactory to observe that in this field of research 
England takes the leading place. Such an investigation 
as that of Drs. Hanson and Gayler on the ternary alloys 
of aluminium, copper and zinc, with its extraordinarily 

complex equilibria, shows to what perfection ' the 
methods of study in this field have been brought. 
Two quite independent investigations deal with the 
A-brasses and their transformation at 470°, both 
arriving at the conclusion that a eutectoid is ‘not 
formed, and that the transformation is one which is 
not accompanied by any change of structure. The 
copper-tin and copper-cadmium alloys are also studied. 
Two papers are concerned with the influence of time in 
tensile tests conducted at high temperatures, this being 
now a matter of technical importance, on account of 
the need for metals which can withstand continuons 
loading at high temperatures. A note on the copper 
objects of the American Indians before the arrival of 
the Spaniards will be of interest to archseologists. ‘ The 
objects are of pure material, apparently Lake Superior 
native copper. More than half of the volume is 
occupied by abstracts, the literature relating to non- 
ferrous metals having now been brought up-to-date, 

and covering a very wide field. This york is remark- 
ably well done, and is worth consulting by others than 
metallurgists, on account of the large quantity of data 
brought together from many sources, 
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Letters to the Editor. 


[The Editor does not hold kimse!) responsible for 
opinions sed by kis correspondents. Neither 
can he ertake to return, nor to correspond with 


the writers of, rejected manuscripts intended for 
this or any other part of NATURE. No notice is 
taken of anonymous comsisnscaitons.] 


Spinning Electrons. 


I UNDERSTAND that in the newl proposed spinning 
electron the phery is supposed ta move faster than 
ight, and question has arisen m some minds 
whether such a’motion can be allowed by the rela- 
tivity theory. I think an assurance can be given 
that the relativity theory raises no objection. 

It must be remembered that the, mas and energy 
of an electron are considered to reside in the electro- 
magnetic. field outside its boundary. Whether the 
electron or not, this field is steady, so that 
there is no question of any of mass or energy 


with speed faster than light. It is only when 
or ls are alleged to go faster than light that 
relativity theory 18 moved to intervene. ‘urther, the 


inning electron represents a state of the world— 
Cat booi of charge-and-current vector—which, 


while differing from that of an electron at regt, 1s never- ` 
theless equ static and un j It seems 
almost an abuse of language to apply the term 


wo m connexion with a structure which is 
perfectly stationary ; but the description in terms of 
spin may be held to serve its since it leaves 
no doubt as to the structure intended. 

The mathematical definition of velocity an 
contains no special reference to motion in a dynami 
sense, # 19 merely the co-ordinate of a selected succes- 
sion of word pointe, and there is m the definition 
no guarantee that dy is traversed by an g except 
the thought of the mathematician. describin 
the electron as spinning, what happens is that, 
with a hitherto unimagined structure, we make our 
oie soe skip faster than light round its boundary, 
and by so doing succeed in seeing a correlation with 
a more familiar structure, namely, that of an electron 
atrest. The correlating velocity has no more physical 
existence than has the factor +/ — 1 used to correlate 
the structure of the four-dimensional world ~to the 
more familiar structure of a four-dimensional Euclid- 
ean space. In a deeper analysis we should not speak 
of a moving charge-element but of a charge-and- 
current vector, motion being attmbutable only to 
boundaries or analogous features of charge distribution 
—not to charge, but to a chargas. When in the cruder 
description charge moves faster than light, the 
charge-and-current vector J* becomes space-Iske. 
(In o macroscopic phenomena J* 1s always 


time-Ishe.) 

It may be in to recall that the conclusion 
that the electron contains a space-like J" was already 
reached tentatively from a study of the interrelation 
of the electromagnetic and gravitational fields (see 
my ‘‘ Mathematical Theory of Relativity,” 211). 
It is deduced from Weyl’s action-principle. far as 
I can make out, Weyl himself reached a different 
conclusion, but ıt seems a straightforward result-from 
his theory. From the action-principle a formula was 
obtained connecting masa-density with the electric 
vector (m= — a hal) E and the conclusion was— 
“Smee the dengity of matter is always positive, the 
electric pcr Sanaa tg td inside an electron must 
be a space-tike vector, the square of its | being 
negative. It would seem to follow that the electron 
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cannot be built up of elementary electrostatic charges 


but resolves itself into something more akin to 
magnetic charges.” A. S. EDDINGTON. 
bservatory, bridge, 
April æ. | 

































































I FEEL that there are serious arguments against the 
two objections raised by Mr. Kromg (Naturz, April 17, 
p. 3) to the view t the electrons in the atom 

an inherent magnetic moment, a view which 
enbeck and Goudsmit have shown to have im- 
Seder spectroscopic consequences. I will consider 
the second objection, which seems to me to involve 
imphcit assumptions about the structure of the 
atomic nucleus which go far nd our present- 
knowledge of the facts or even of the probabilities. 
I am prepared to follow Mr. Kronig to the extent of 
believing that rf an electron has’a quantised spin 
when in a Bohr orbit, an electron which has the 
privilege of taking in the building up of an 
atomic nucleus have the same property. of 
ing one or more units of angular momentum 
or of magnetic moment. But ıt seems to me improb- 
able that the’ electron after ıt has entered mto the 
com tion of the nucleus will be able, as an in- 
dividual electron, to retain this angular momentum. 
The ‘ dimensions’ of the nucleus are not very much 
greater than those of an electron, and as the nucleus 
may contain a very considerable number of electrons 
ene rotons, it must be a highly interlocked structure 
of a kind which scarcely seems likely to afford oppor- 
tunity for the ordered spi contemplated. 

I that what 1s more ly to n 18 that 
the electron gets rid of this angular momentum ın the 
process of nucleus formation either by passing it on 
to the nucleus as a whole or else by radiating it away. 
If the angular momentum 1s transf to the 
nucleus as a whole, its etic effect becomes 
negligible owing to the much higher moment of 
inertia of the rotator; so that in either event the 
nucleus would have no appreciable magnetic moment. 
That the nucleus as a whole does possess a quantised 
angular momentum is shown by the mechanical 

magnetic anomaly, as I showed in 1922 (Roy. Soc 
Boe ho wok 102, p. 538), and also, though leas 
directly, by the corresponding and similar 
scopic anomaly. In any event the magnitude of the 
mechanical gyromagnetic anomaly makes ıt necessary 
to admit the existence of a quantised spin of the 
nucleus, a structure the ‘dimensions’ of which are 
not much greater than those of an electron. 

As the first objection, the statement as to 
the foundation of the Bohr eton resting on the 
orbital motions of electrons which can be treated 
solely as point charges moving with velocities small 
pared with that of hght, seems to be too narrow. 
If ıt is assumed that an electron is a sphere of radius 
R carrying a s and that the inertia is entirely 
electromagnetic (these are the simplest assymptions 
which can be made), the application of the quantum 
condition [pdg = nh, where p 15 the angular momentum, 
requires t for any rotation the magnetic moment 
of a spinning electron should be » . 6h/47cm where n” 


is an in and the other factor ıs the magnitude 
of the ‘ Bohr magneton.’ O. W RICHARDSON. 
King’s College, 
Strand, W.C.2. 
April 19 





In view of the letters recently published in Na 
upon the subject of rotating electrons, it may be 
interest to mention some a pts made four 
ago to use this idea in explaining the stability, of th 
nucleus. It is common knowledge that the fact tha 
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nuclei can exist despite their excess positive charge Without entering into the consideration of the 
cannot be explained without introducing hypotheses inning motion of the electron and into speculations 
outside the’ classical electrodynamics. the eat its ‘inner structure,’ we shall treat et merely 


electrostatic attractions which would lead to collapse 
of matter may be balanced by the ceptrifugal accelera- 
tion of the particles on stationary quantised orbits, no 
inertia effect can compensate the electrostatic repul- 
sion which should lead to the explosion of the nucleus. 
The idea, which was not pursued as it did poti Sm 
susceptible of quantitative examination, 
assume that p and electrons are rotating R 
speeds given by the usual quantum condition. It is 
at once Tadei that one cannot go very much further 
without making some arbitrary assumption— 
1 About the distribution of electricity and mass 
in the proton or electron, if indeed either term 
has any meaning when referred to part only 


of a particle. 
2. About the force holding the proton or electron 


together if the repel one another as they 
would if the o laws of electrodynamics 
apply to them 

3 About the magnetic field of a rotating proton or 
electron. 


This much, however, 1s Clear, that if the effective 
radii are of the order usually assumed, the peripheral 
speed would in either case approach the velocity of 
light and that the peripheral speed of the proton 
would approach it somewhat more closely than that 
of the tron. If anything like the o laws 
hold, this means that protons and electrons have 
intense magnetic fields, almost, but not quite balanci 
their electrostatic fields at distances of the order o 
their radii, the etic field of the proton being 
somewhat greater that of the electron. At 

ter distances, of course, the magnetic forces would 
Seppe compared to the electrostatic forces, since 
their value ahi more rapidly than with the 
square of the 

With such icles it is clear that stable nuclei 
can be built up, for the magnetic forces can be 

all to support cohesion, whilst, of course, 
only the excess positive charge is available to cause 
disruption. Since the positive particle with its 
greater mass has the greater ipheral speed and 
magnetic field, an excess tive can be 
accommodated. Itis possible to make fairly plaumble 
assumptions which explain the stability of the simpler 
nucle, but as it 1s im le to base them upon any 
exact calculation without malang hypotheses about 
the internal forces, Hey ore ocana Vorih roordag: 

F. A. LINDEMANN. 
Clarendon Laboratory, 
Oxford, April 23. 





In a recent letter to Nature (February 20, p. 264), 
Messrs. Uhlenbeck and Goudsmit have shown how 
the theory of the dec mage uantised electron can be 
applied to the problem of the multiplet structure of 

lines and that of the anomalous Zeeman 
effect. In both cases the theory gives excellent 
results, if the ratio m/M of the magnetic moment to 
the mechanical one is identified with the corresponding 
ratio for the orbital motion (s/2cm,, where e is the 
charge and m, the mass of the electron) in the former 
case, and to the double of it in the latter. 

The following is a brief account of a solution of 
saver pages the basis of the special relativity 

ry (the fuller publication being reserved for the 
Zatch fur Physih) t - 


1 This question has already treated on differant hnes by Dr. Thomas, 
of Copenhagen Iam mdebted to Dr W. Panli for of takmg 
notice of Dr. Thomas’ before it wes poblahed, end also valuable 


suggestions m the course of my own 
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as a point, associated with a vector m, correspon 

td the magnetic moment, and possessing a mechani 
moment Mim. From the point of view of the 
relativity theory, a three-dimensional vector quantity 
must be considered as the part either of a 


four-dimensional vector with four components or of 
an antisymmetrical tensor with six components. 


Now, the magnetic intensity H represents, as is well 
known, the space part of the sleciromannnec field 
an etrical tensor Fyp= — Fpe(a,8=1,2, 3, 4) 
the ‘ time of which essa te to the electric 
intensity E, according to the Minkowski subetitution . 
ee Fw Fæ Fie Fw feal 
Ay, Hy, Ay, -iE —1Ey, —1E,; 


It ap necessary, therefore, to introduce as the 
four dimensional extension of m an antisymmetrical 
‘moment tensor’ Hep = — Hga : 
Pag May Pip Pia Maw ex), 
1 My, My, thy, tPs, Py 

the ‘time part’ p of which is a three-dimensional 
vector analogous to the electrical moment of a dipole. 

The co nding extensions for the three-dimen- 
sional magnetic energy — m.H and torque m x H with 
components aHg— mal, are then easily seen tobe 
U = — }ueeHes (the summation sign for equal index- 
pairs being o ), mi ioan MpFe De- 
noting the electron’s ‘ proper time’ with 7, we then 
get the following equations for the ‘spinning motion,’ 
that 1s, the rate of change of Mes: 


I 
ý E See way py — HF ey, 
which are equivalent to 
I dm 


de a (2) 


These equations are, however, strictly valid in that 
case only, when no a priori relation between m and p 
exists. In the case under consideration these vectors 
are connected with each other by the invariant 


G 


=mxH+pxẸE, = =pxH-mxEBE. 


relation 

Hephp = 0 (4-2), (3) 
that is pecv xm, (4) 
expressıng the fact—or rather the ton—that 


in a co-ordinate system, in which the electron’s 
translational velocity v is zero, tho ‘ electrical 
moment’ p must vanish In order to account for 
this restriction one must replace the energy function 
U by U’ = — fep Fas — Aateptp, where A, are the gom- 
nents of an indefinite vector multiplier, and accord- 
ingly replace the equation (1) by p 
I dep 
xo dy Merl By heyt ayt A y(Fempy — À phe)... (5) 
By means of the relation (3) and #.4.= ee the 
following expression is found for Ay: 


Ay= ŽEF pip —#). - 6) 


A more rigorous deduction of these equations, as 
well as of the corresponding equatioa for the transla- 


tory motion Toe ectron, is achieved b 
means of the to principle èfLdr =0, with 


’ 
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the two accessory conditions «t= -cì and Haptp=0, | Bose’s statement that he cannot repeat my experi- 
y ; Ioa ments, which were con to his own conclusions, 
the Lagrangian function having the form L=7e%e | may be put amde, inasmuch as my results have been 


+T + dep ag, where fa 18 the electro etic poten- 
tial and T the ‘kinetic energy’ of the dectron’ 
spin This quantity as well as 4.2 must be regarded 
as functions of the ‘angular velocity’ wsg= ~ wpe, 


: I 
their variations being expressed by dee 


and uep = HeybOyp — Hip SOye (dug = apd). 
para the deduction (which will be found in 
my Z. f, s. peper), I shall give here but the final 


equations, ‘which are (5), (6) and 
ee Bi oF 
Fle + A ape) = oF oaie + doy - (7) 
where the factor A differs very little from the ‘ rest- 
mass’ m : 
i OF 
A = Mg + My — 5 apap. 2 « (8) 


By applying these equations to the motion of a 
spinning electron about a fixed nucleus, it appears 
possible to get with the sams value of the rato, 


cam[M =, a correct" representation both of the 


multiplet structure and of the (anomalous) Zeeman 
effect. For example, in the absence of an external 
magnetic field (H =o) we find from (5) the following 
approximate equation for the secular variahon of m : 


Ii mojm (zx?) =ġmx f. - (9) 


v ; 
where H’= =e xE is the mean magnetic intensity in a 
co-ordinate system where the electron is momentarily 
at rest (the mean being ‘taken for the undisturbed 
orbital motion). This equation differs from that of 
Thomas by the fact that ıt refers to the secular mean 
and not to the true motion; it co nds to an 
apparent ratio between the magnetic and mechanical 
moment of the electron's spin, which is 

equal to one half of the actual one x, that is, coincides 
with the corresponding ratio for the orbital motion. 


J. FRENKEL 
Hamburg, March 25. 


} 





Transmission of Stimuli in Plants, 


Snow? has confirmed my: discov that the pro- 
agation of stimuli m the seni oF the so-called 
itive Plants is due to oe of a hormone 

in the water of the trachexw.* He, ever, comes to 
the conclusion that in the leaves there is another and 
more rapid means of conduction of stimul. This 
function he provisionally assigns to protoplasmic 


processes. 
The idea that the same end is attained in the stem 
and in the leaves by two entirely different processes 
1s difficult to At the same time Bose’s * view, 
which attributes the propagation of stimuli in both 
these o alike = protoplasmic processes 18 
negatived by the ag oi oc of MacDougal, Cunning- 
ham,‘ and myself. my own experiments sapaciaily 
it was rigorously poe that propagation took place 
across zones m which there were no living elements. 
ae B se 96, P 349, 1925, VOL 98, p. 188; Narunrg, 
ue Noe Big fo ete voL as P S1; résumé in Arak Ital. ds Bhol, 


8 NATURE, 1925, vol 116, p. ; Pre RS I val le 
ipo ees Wal ae ok aoe + B, 1945, 98; p. 190 
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confirmed by Snow and others.* 

It 18 true that my experments were pnncipally 
carried out on stems. Nevertheless, two series were 
carried out with leaves, and proved conclusively that 
in these organs also the propagation of stimuli is due 
to the transport of hormones in the water of the 
trachee However, when Snow brought forward 
new facts and in them in support of his 
view that there are two distinct means of propagation, 
I determined to make a further study pal tha matter, 
as I thought it of the highest biological importance 
to determine whether the propagation of stimuli in 
plants took place by a means comparable to nervous 
transmission in animals, or whether rt 1s simply and 
solely due to the transport of hormones. 

My complete work on this subject will not be ready 
for publication for some time. Consequently, this 
is a short account of my imental results without 
critical discuasion. Meanwhile, I would merely state 
that the cohesion theory of Dixon and Joly appears 
to me to afford the explanation of the water move- 
ments which canse the pro tion of stimuli.* 

In 1924 I carried out the following experiments : 
I strip the middle n of the pinne of a leaf 
of Mimosa spegaxnmn of a number of its pinnules; 
leaving only about six pairs at the base and six at 
the apex. On the imtact pinna there were about 
thirty pairs. Then one of the pinne was cut off and 
supported obliquely in a veasel of water close by the 
pinna still a ed tothe plant. When the 

innules of each pinna reopened I applied a sm 

Feat stimulus to the apical pmnules. The basal 
pinnules of the attached pmna quickly closed, and 
the stimulus often passed on to other leaves, but in 
the severed pina the basal pinnules did not close, 
although the applied stimulus was no less; indeed, 
it was often intentionally greater. ' Similar results 
were obtained with Mimosa pudica. 

Last summer I made experiments on the basipetal 
propagation of stimuli through a region of a petiole 
which had been Killed. A jet of ‘steam appia for 
about ro or 15 minutes was used to kill a length of 
5 mm. of the ole. After the pinnules had re- 
opened, a stimulus was applied by burning the apical 

of a pinna—sometimes Somewhat more. In 
every case the stimulus was transmitted to the 
ulvinus and nearly always could be traced 
Bevosd tat by the responses of o leaves. Snow, 
who failed to get this result, assigns the succeas of 
Haberland” and Frttng* in similar iments to 
the transport of sap from the killed cells, and con- 
siders this type of transmission quite different from 
that occurring in normal leaves. This interpretation 
is negatived when one compares the velocities found 
in normal leaves, which have been selected as being 
as similar as ible to the ental leaves 
In the first column of the following table are shown 
the velocities (in cm. per min.) of ropagaton in 
these ental leaves compared wi e velocities 
praean in the similar normal leaves. In the 
second column the velocities of propagation of the 
stimulus in the stem after it had passed from the 
killed portion of the petiole, compared with that 
observed in the stem supporting the normal control 
leaf, are entered 
vol Br. it ra 
of a stomuls across an organic 
demonstra: 
* NATURE, 1924, VOL r14, p 626. 


1 “ Das reudeitende Gewobesystem dec Sunnpflanre,” 1890, p. 46. 
* Jakrd f. wss. Bot, 1904, YOL 99, p SIL 


vol, 3, pp s60-26a; Zerechr. f. Bot, 1985, 
Fan miarnaed that, also m the passage 
dreconthnmty m the stem has bean 
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9% 75, 48, 65,90 0/945 4% 15 
96, 10%, 80, 110, 160 | 6, 4'35, 6, 7'8, 24 





Here it 13 evident that the velocity in the experi- 
mental and normal leaves are of the same order, while 
those observed in the stem are much smaller. This 
difference finds full explanation in the difference of 
the cross-section of the conducting wood in the two 
oven The fact that the velocity in the leaves having 

i zones in the petioles 18 generally less than 
that observed in the normal ones may be explained 
as due to changes brought about in the wood by 
the application of the steam. Probably the most 
impo t.of these es 18 the development of 
water vapour in some of trachees. 

Snow found that the velocity with which colourmg 
matters mse in the stem corresponds fairly with that 
of the pro tion of stimuli Last autumn I also 
carried out similar experiments with M. spegasrinit, 
making use of eosin. When cut branches are trans- 
ferred from water ınto a solution of that dye, the 
colouring matter rising ın the stem acts, in most 
cases, as a stimulus, and it is possible to follow its 
rise by the consecutive fall of the leaves from the base 
to the apex of the stem. Ina dozen cases immediately 
as a pulvinus responded I cut it across and found 
the eosin already arrived. This method is not 
applicable to tertiary pulvim, which are ın general 
leas sensitive to eosin. order to meet this culty, 
I added a good stimulant (an extract of the long shoots 
of Sh Ahylwm littorals) to the eosin solution, 
making up the concentration of the latter to 5 per cent. 
This solution was applied to the cut end of a branch, 
and usually the lowest leaf of this branch was the 
sTo of these observations. As soon as the top- 

pa a DE E Ena Teed an o I 
eo e terminal portion (4-10 mm.) of its rachis 
with a scissors and examined it to see if the colo 
matter had reached it. At the same time stop-wa 
observations gave the velocities of the peopageton 
ın the stem, the leaf, and the pinna. results 
showed clearly that the stimulus is transmitted, 
alike in the stem and the leaf, by means of the water 
current. Out of 37 experiments, in one only was the 
eosin not found in the tip of the pinna. all the 
other 36 cases a simple lens was sufficient to show 
pe pone on tn Ent no eet Ee oper Or the pens 
Among these there were cases in-which the pinnules 
from the base to the apex closed m 5, 4, 34, 24, 
2 min. In these cases, whether one applies cutting or 
heating as the stimulus, the tension previously exist- 
ing in the water of ‘the conducting tracts must 
disap to the rapid motion of the liquid. 


pear 
The neutralisation of the tension must follow the, 


ummussion into the waterways of the sap of the 

responding cells, HERNE those of the tertiary pulvini 
of thé the pinnules which close one after the other. The 
coloured liquid contaming the hormone is present 
effectively in the tracheæ of the leaves even d 
the level of the motor organs which have responded, 
as other ents demonstrated to me; and, ın 


experi 

certain cases at least, keer sebability tha bortens, 

ing pulvini, containing Hg oe the hormone, 
sg in the oats: of 

another set of experiments I pat down a piece 

of a branch supporting a leaf mto a shallow vessel 

of eosin solution. I then cut across the petiole under 


the liqnid. At the moment of the closing of the 
topmost pinnule, I cut off a small apical portion 
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(4-8 mm.) from 1ts rachis. Of 12 such ents, 
11 showed the eosin present in the cut of the 


apical region. For this ent I ey more 
concentrated eosin solution to allow for dilution 
caused by the exudation from the cut ‘ Schlauch- 
zellen.’ 

In other experiments I bent down the tp of a leaf 
very gently into a solution of eosin and then cut 
it while submerged. Microscopic examination then 
showed that the eosin arrived at the base of the last 
pinnules as they closed. Sometimes the presence 
of the dye in the transverse section of the rachis of 
the pinna might be observed with a simple lens, but 
sometimes it required a compound microscope to 
reveal it. By using a more concentrated eosin 
solution (30 parts ın 100) it was possible, in nearly 
every case, to demonstrate that the eosin arrived 
simultaneously with the stimulus, at the bases of the 
pinnules of the adjoming pinna. 


Genoa, Italy. 


UBALDO Ricca. 





Experiments in the Shaping of Wood 
with Flint Implements. 


Tue discovery (NATURE, January 9, 1926) made 
during my archmological excavations in 1925 of an 
ancient wooden structure, ınduced me to carry out 
some experiments in the shaping of wood with flint 
implements. So far as I can ascertain, this matter 
has not been investigated extensively, and the results 
of my work may therefore be of some interest. The 
flint implements used in these experiments were flaked 
by me with a quartzite hammer-stone, and ae 
—an axe (Fig. 1, B), planes (Fig. 1, A and D), a 
pointed specimen (Fig. 1, C), and a flake with thick 





back, and more or less straight cutting 
axe was mounted + along the dotted ea 


without any great difficulty. The axe ıs flaked on 
one side only On the side not §gured, unflaked 


1 The stone b tly bound 
stone: wai kopt an pacar y string tightly round the spit 


ra 
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cortex 1g present, but this fact made, apparently, 
little or no difference to the cutting powers of the 


edge. ə 

Fie specimen shown! in Fig. 2, B, is part of the 
branch of an apple.tree which was detached with the 
axe described, and shaped hly to the form of a 
pointed stake, such as was found supporting the 
wooden structure above mentioned (NATURE, January 
9, 1926) It will be remembered t this structure 
was formed of two pieces of oak, of plank-hke form, 
evidently split off from: a trunk of considerable sire, 
and I was anxious, therefore, to see if 1t were possible 
to produce, with flint implements, a piece of wood of 
plank-like form, from a branch with a more or less 
rounded section. The result of my attempt to do 
this is illustrated in Fig. 2, C, and it will be seen that 
I was successful in my efforts. The branch was first 
of all split longitudinally four times with the axe, 


e 50 that the outer, rounded surface was removed 


(Fig. 1, E), ‘and the specimen thus caused to assume 


an approximately plank-like form, oblong in section. 
The wood, which 1s part of the branch of an apple- 
tree, was then further modified to the demred Re 
S ng of the planes shown in Fig. 1, A and D, 
w. 


(Fig. 2, A) was perfora by means of tho pointed 
implement (Fig. 1, C), the operation being carried out 
from both mdes of the wood alternately, while the 
specimen shown in Fig. 2,-D, represents a branch of 
an elm tree which was sawn through with a fint 
flake, the cu edge of which I did not provide 


with ‘ teeth.’ ith the exception of the axe, which 
was mounted, all the other flint implements were 


‘held in the hand when in ‘use. 


iments I have been able to 

out have convinéed me that with suitably shaped flint 
implements it is possible to do most things im the 
rough shaping 9fawood that can be done with steel tools. 
Further, it appears to me at present very difficult to 
distinguish, in the majority of cases, between wood 
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thus cut by flints, and that which has been roughly 
shaped by steel. In this regard I would direct attention 
to the cut (indicated by an arrow) in Fig. 2, B, and 
resulting from a blow with the flint axe (Fig. x, B). 
This incision is, however, so narrow and ‘clean’ that 
I cannot see how ıt is possible to differentiate between 
it and a cut produced by a sharp steel hatchet. I 
found that the ee of these pieces of wood, 
though not actually difficult, was nevertheless a very 
slow process, as may be judged from the fact that it 
took me abont half an hour to perforate the piece of 
deal shown in Fig. 2, A. - 

It would seem probable that prehistoric man, from 
the earliest tıme, utilised wood for ing into 
implements and weapons, but it is only under excep- 
tional geological conditions that any examples of this 
material would be preserved till the present day. 
The i ts I have carmed out have demon- 
strated to me that very many of the ancient flint 
implements, referable to_every phase of the Stone 
Age, which have been found, are admirably adapted 
for the shaping of wood and similar matenal, and I 
feel that these practically indestructible flint imple- 
ments represent, as it were, merely the ‘ insoluble 
residue’ of prehistoric industries, of which the other 
and more ble artifacts have disint ted and 
disappeared during the great periods of time that 
have elapsed since they were made. If this surmise 
is correct, then the flint implements of ancient’ man 
give us, perhaps, but a very small and imperfect picture 
of his state of civilisation. j. OIR. 

One House, Ipswich. 7 


Relation of Weight to Height during Adolescence. 
My friend, Mr D. Caradog Jones, who during his 
stay in Manchester was my collaborator in the 
anthropometric work which has been carried on at 
the Manchester Grammar School for so many years, 
has directed my attention to his contribution to 
Nature of April 10, and has asked me to make some 
further comments. I epee do so, partly as an 
acknowledgment of the help which he so unstintingly 
ve me and y because I am also indebted to 
ı Dreyer for the interest he showed in to2zz in 
the-work at the Grammar School, and the help I have 
gained from his numerous attempts to connect body 
Measurements with accepted standards of body 
metabolism. ` 

The formula to which Mr. Jones directs attention 
was first brought before my notice by Dr. James 
Kerr of the London School mm I9II, when he 
was searching for a method of expressing mathe 
matically the degree of nutrition of young children 
which was noticeable to the eye of the medical 
observer. Mr. Jones has applied this formula to 
adolescent children, among whom Livi claims that 
the resnlt becomes constant for the ‘mean’ boy 
It is, however, evident that the constant which Livi 
obtains is somewhat different from the constant 
obtained from the Grammar School boys. In study- 

ing the application of various formula I have felt 
an increasing extent that the greatest difficulty in 
accepting any special one is due to the fact 
that the human body is built to do several entirely 
different kinds of work and that it develops therefore 
in a different way under different conditions. The 
apparent uniformity that is obtained by Liv1’s formula 
may be due to the that only two factors are taken 
into account, and that other factors, however essential 
to school anthropometry, are left out of account, 

icularly ch circumference, on which 

lays stress in his “ Asseasment of Physical 
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Fitneæ,” which affords information both of body build 
and respiratory reservoir. 

I am by no means certain, however, that the 
payna framework and the mechanical output which 

t a boy to be a long-distance runner ıs the same as 
those which fit him to be a good swimmer or a good 
gymnast, and there is good ground for believing that 
the good scholar in any given population is better, 
physically as well as men : the poor scholar 
in the same population, but that this superionty may 
not be so manifest when we are dealing with another 

ulation, Even the accepted constant relation 
tween body surface and y mass that 1s adopted 
for basal metabolism provides us with only a limited 
basis for ju ent when we consider the metabolism 
of different forms of active hfe We find that the 
area of the body surface, even as calculated from the 
mass, affords only a limited knowledge of the function 
of the skin and its capacity for heat radiation or the 
elimination of iration. All that one can hope 
from any of these tormulz is a basis for calculating 
variations ın a particular population. They do not, 
I think, provide a stand of proper growth suitable 
for all conditions, nor do I think any uniform standard 
can be found applicable to all classes and races after 
adolescence 1s established. 

So long ago as June 1899, NATURE published some 
very remarkable grading charts of a group of public 
school boys of an earher generation by Mr. Cecil 
Hawlons, which enabled one to calculate the relative 
variations from -the ‘mean’ of different boys in 
height, weight, and chest girth at successive ages 
Graphs based on these illustrating special types of 
oe bears development were given in an article ın the 

l World in August 1903. Mr Hawkins’ grading 
tables were ın use at this school from 1909 until 1921, 
and have proved of inestimable value in studying the 

wth ot mdividual boys in different directions 
ith the help of sumilar tables applicable to more recent 
conditions, Bue based on expected time increments of 
owth, which Mr Jones has drawn up for Grammar 
ool boys from figures calculated by Matthew Young, 

I have been able to compare the body build and the 
body metabolism as indicated by vital capacity of 
boys distinguished in different forms of athletic exer- 
ase, 8.g. long-distance running, sprinting, swimming, 
zymnastic competition, high scholarship, and also a 
yroup of boys of retarded scholarship, and I think 
this meth of comparative or composite graph 
uffords us the basis for a convenient ression of 
dur ju ent of any particular boy. With the help 
$ Dr. P. Brooke Mumford I am now organising at 
Manchester Grammar School schemes for the er- 
mtiation of the degree of development of the heat- 
diminating powers and response of the skin to 
timulation, and the relation of these powers to 

*hysical build and to output of activity. I hope to 
vublish a complete statement of the anthropometric 
esearch done at the Grammar School since 1909 
turing the coming autumn. 

ALFRED A. MUMFORD, 
Medical Officer 


Grammar School, Manchester. 








The Use of Arcs.and other Fluctuating Sources 
in Photoelectric Photometry. 


In his on the tering microphotometer, 
> Pp. Koch Annalen dsr Physik, ie 39, Ag 795, 1912) 
escribes an arrangement consisting of two similar 
hotoelectric cells connected to an electrometer, both 
luminated by the same source, but through different 
ptical paths The arrangement described has the 


NO. 2949, VOL. 117] 


NATURE 


657 
a... 
advantage of being independent of intensity fluctua- 
tions ın the source (provided that these are uniform 
over the area of the source), since the electrometer 
reading depends only upon the ratio of the intensities 
falling on the'two . An example is given in which 
a change from ro to roo in the light intensity of the 
source produced only a xı per cent. change in the 
electrometer deflexion. However, it remaimed im- 
possible to use arcs, or other light sources which not 
only fluctuate in intensity but also flicker or change 
their position ; for since the two beams come from 
different parts of the source, and traverse different 
optical paths, flickering changes the ratip of their 
intensities, as well as the absolute values. 

’ It 1s the purpose of this note to point out that in 
most cases the optical paths to the two cells may 
be made practically identical by using a partially 
reflecting plane mirror to divide the beam The 
arrangement 1s shown in the diagram below (Fig 1). 
Sis the source (a carbon or mercury arc, for ene ; 
the purpose of the lenses L and L’ is obvious, TR 
represents an optical train of any kind (lenses, chee 
filters, polarisers, etc), M is the partially reflecting 
plane mirror, C, and C, the two similar cells, and, before 
C,, F, the filters, photographic plates, crystals, analys- 
ing nicols, etc, the variable transmission or absorp- 
hon of which ıt 13 desired to measure (The electrical 
connexions of the cells and the electrometer, etc., are 
not shown, they are described in detail by Koch, /.c ) 
Under these conditions flickering and wandering of 
the light source will alter both intensities ın the same 
ratio, provided that the vanable absorber F takes the 





G 


full beam of light; that 1s, requires no further dia- 
paseme This will be true, for example, ın measuring 
the absorption of filters, large crystals, large areas of a 
ein a ged plate, etc. 

If the variable absorber F requires a diap ; 
troubles may arise, due to the fact that fluctuations 
may change the distribution of energy over the cross- 
section of the beam of light. The intensity of the 
beam diaphragmed out may then change, whereas 
that of the full beam going to C, does not There are 
then two alternatives : 1f the diaphragm in F may be 
removed some distance from the deore. ‘the dividin 
mirror M may be placed between the diaphragm an 
the absorber; but if, as in the microphotometry of 

ectral lines, the diaphragm must be very close to the 
o ee rae ee of bic 18 to be measured, an 
attempt must be made to diaphragm the beam goin 
to C, ın an exactly similar slaps so that ihe ewe 
diaphragms or shits are situated at corresponding 

ints of the cross-sections of the beams (which, 

rtunately, are themselves similar). How well this 
compensation will succeed depends on the finenesseof 
the slits, on the optical system, and on the constancy 
of the light source. 

The proper ratio for the intensities of the two beams 
13 determined by the expermmental conditions. It can 
be altered at by mange wens a uniform filter before 
either cell. One must of course take precautions to 
ensure that the variations in the intensity of the source 
are not too great. From Koch’s data, and from 
results obtained in testing the presegt, modification, 
variations. of even several hundred per cent are 
permissible. 

\ T 2 
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Thus it 18 possible to ude arcs and similar light 
sources giving high intensity ın all regions of the 


specmop for a large number of blems ınvolvin 
photoelectric photometry. a d 


B. KURRELMEYER. » 
{National Research Fellow.) 
Jefferson Physical Laboratory, 
Harvard University, 
March 27. 


International Phenology. 


Tse list of thirty-one plants given in NATURE for 
March 20, p. 413, for which observations are requested, 
is singularly unfortunate for the British Isles, as 

fifteen are cultivated or alien; these, though four trees 

may be approved, are thus prejudiced for real scientific 
. use 

It seems regrettable also that a list should be 
launched for sclentific' nse that ignores botanical 
nomenclature and relegates a letter to the 
specific or trivial name Ge aarti in which the 
former generic name is ; there are“twelve 
such errors, besides two for insects. 

F. A. BELLAMY. 
28 Polstead Road, 
Oxford. 





- 


Mr. F. A. Bartamy’s letter directs attention to a 
point which might be considered a weakness in our 
selection of sd ve ia ca for international pheno- 
logy ; but for this was a reason which seemed 


ao drag 

orty-six ts were first selected and their 
presence on the lists from the ten countries carefully 
com With very small exception these lsts 


include a heavy proportion of cultivated plants. In 
one it was almost entirely so. 

Of the eleven sel from the chief list in our 
own schedule (observed systematically for -five 
years) there is only one, the horse chestnut, ya 

Tinter’s error its asterisk was transferred to the A) 
Kambe x to 3 come in our supplementary list. 
Hence we felt compelled, in selecting the balance of 
seventeen, to consider our colleagues abroad by 
including ten further cultivated or alien kinds, 
making‘a total of fourteen out of the thirty-two. 

The intentional omission of capital letters for all 
specific names, even where originally generic, was 

ps open to cnticism. But is there not a growing 
dency to adopt this simplification ? 

I am glad to have the o of correcting an 
error in the reference to the “late ” f. Vanderlinden 
in the letter in Nature of March 20. Fortunately, 
Prof. Vanderlinden is still alive and active. 

J. EDMUND CLARK, 
. Phenological Commuttee of the 
yal Meteorological Society. 

41 Downscourt Road, 

Purley, Surrey. 





Transfer of Excited Energy from Ozone to 
Hydrogen and Nitrogen. 


RESULTS have been obtained by Venkataramaiah 
(Jour. Am. Chem. Soc., 45, 261, 1923) which show that 
hydrogen is activated by continuous burning of 
oxygen in hydrogen. He considers that the reaction 
activates the h n. Probably electrons of high 
kinetic energy, talie of ionising the hydrogen, are 
emitted by the reacting molecules. In considering 
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this theory further it seems probable that ozone 
mete play a part ın this reaction as ozone 18 formed 
in flames, and also decomposing ozone emits radiation 
of short wave-length as shown by Stuchety 
(Zoi. w. Photochem., 19, 161, 1920). The energy 
corresponding t8 the radiation emitted is greater than 
the energy of ozone decomposition. - 

It has been shown by Grubb (Narurs, 111, 671, 
1923), and Venkataramaiah (NATURE, 113, 57, 1923), 
that active hydrogen produced by electrolysis wi 
combine with molecular nitrogen with the formation 
of ammonia. If ozone emits energy enongh upon 
decomposing to activate the h , then in the 
pona of nitrogen we might expect that the active 

ydrogen would combine with nitrogen to form 
ammonia. 

To test this, the following investigation was carned 
out. A solution of sulphuric acid, sp. gr. 1-213 at 15°, 
was electrolysed using a current of 6-2 amperes. e 
drop of potential across the electrodes was 9 volts, 
A piece of platinum foil 5 sq. cm. ın area served 
as a cathode. The anode was a platinum wire 0-5 mm. 
fo. deneter iad a5 mal. a. length, A stream of 
ammonia-free hydrogen and nitrogen at atmospheric 
pressure, mixed approximately in the ratio of three 
to one respectively, and at a velocity close to eight 
litres hour, was led directly down over the anode 
at which the ozonised oxygen evolved at a very rapid 
rate. The escaping gas mixture passed through a 
tube two feet long and was washed with ammonia-~ 
free water in an extremely efficient absorption bulb. 
Runs of fifteen minutes’ duration were made. Then 
upon Nesslerising the epee ie liquid a heavy pre- 
EEA was obtained. To obtain a quantitative 

imate an aliquot part of the absorbing liquid was 
taken for Neaslerisation. If the velocity of the 
hydrogen-nitrogen mixture was increased, less am- 
monia was formed. A further study is being made of 
some of the factors involved. 


Department of Chemistry, 
“University of Saskatchewan, 
Saskatoon, Sask., Canada. 


A. C. GRUBB. 





Domestic Heating. 


Ir 18 curious that a lady of Dr. Marie Stopes’» 
scientific eminence should not have taken more 
trouble to inform herself u this subject before 
writing upon it in NATURE 6 and April 24). 
In the first place, the difference in tonnage of coal 
used in domestic fires (40 million) 1s not insignificant 
in relation to that used in dustry (100 milhon), andl 
in the second place (apart from Dr. Stopes’s personal 
sensations) the radiant efficiencies of electric radiators, 

fires and coal fires are, according to Dr. Margaret 
ishenden, in the ratio of 5:3:1 For my sitting- 
room I prefer to use coke, and in the bedroom gas 
fires or decti radiators, all of which are smokeless— 
a very desirable matter. T 

Low-temperature coke is not yet a commercia 
success though it may become so. Meantime, art 
we to continue to pour out literally many milhons o 
tons of filthy soot into the atmosphere which cannot 
but affect health of every town dweller becaus 
Dr. Stopes believes ‘a glowing coal fire gives ont 
something subtle, yet intensely ‘nourishing’ to thi 
system ’”’ 


: J. B. Congr. 
- I North Grange Mount, 
Headingley, Leeds, 
April 24. 
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` Radio Communication and Imperial Development. 


; - By Dr. W. H. 
Ek British Empire is a medley of E A 

spread as if by blind chance over the habitable 
portions of the globe. Looked at in Mercator’s pro- 
jection, it is like a broken potsherd on the floor—a 
collection of large pieces and small pieces, at all distances 
apart, Yet, scattered as they are, these pieces of 
earth bear populations which instinctively turn to the 
mother country as the centre of that world which lies 
beyond their immediate interests. This is as true of 
the large pieces as of the small. 

For so di a family, the problem of telegraphic 
communication is important and difficult. Until the 
year 1902, long-distance telegrams were all carried by 
cables, under the sea or under the ground, and by wires 
on poles; and the task of serving sparsely populated 
and distant regions required capital outlay beyond 
reason. But between 1902 and 1904, in a series of bold 
experiments, Marconi proved that messages could be 
conveyed thousands of miles by telegraphy without 
wires. Then he and many others showed that electric 
waves can pass over mountain chains, and even far 
round the bend of the globe, at any rate at night, and 
that they could be picked up simultaneously in all 
lirections round their source. Here obviously was a 
veaven-sent gift to the British Empire, for by wireless 
velegraphy we might now hope to communicate, 
simultaneously if desired, with a thousand places to 
which cables and wires could never be run. 

Quite early in the development of wireless telegraphy, 
che principal nations to apply it and to te 
tsemployment. Indeed, control was compelled, in the 
armed camp that Europe then was, by the consideration 
hat, when war came, wireless would be useful to fleets 
and armies and dangerous in the hands of spies. In 
xace time, even, some degree of control was called for 
© reduce interference, especially between powerful 
ong-range stations. Each such station ought, in fact, 
o transmit on a different wave-length from other 
tations; and once a wave-length is assigned to a 
articular long-range station, it should not be given to 
ny other. In other words, the grant of a wave-length 
o a powerful station is equivalent to giving a right-of- 
vay to that station. For all these reasons the Imperial 
vonference of 1911 declared that wireless communica- 
ion within the British Empire should always be regu- 
ited with especial care, and that, in the main, the 
ecessary stations should be State-owned and State- 

perated. 

This decision being oe it only remained to erect 
he stations. In 1912 Parliament approved a contract 
rhich the Post Office had made with the Marconi 
‘ompany for the erection of a British Imperial chain of 
ix stations. This contract was, however, modified 
fter a technical inquiry, and a new contract was ratified 
y the House of Commons in 1913. But the engineers 
ad barely time to erect a few masts at Leafield in 
txfordshire and at Abu-Zabal near Cairo, when the 
ontract was dissolved, principally on account of the 
vent of war. In contrast with our inaction, the 
Tnited States had meanwhile pressed on with the con- 


1 From a Friday evening discourse, entitled “ Wireless m the bit 
livered at the Royal Instrtution on Apal ṣo — 
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stzuction of several large government stations, and 
France and Germany made great progress with their 
respective colonial plans. Perhaps we could afford to 
delay. Compared with Germany, for example, we 
possessed elaborate cable communications, and were 
more confident about defending them in every sea than 
Germany could be, But the result was that when war 
broke out in August 1914, no unit of the much-discussed 
British wireless chain had been erected. , 

Germany, on the contrary, had made great strides 
with her colonial communications between the years 
1g1aand 1914. She had established thoroughly modern 
stations in Togoland, in German East Africa, in German 
South-West Africa, and in the Pacific. The three e 
African stations could intercommunicate with one 
another, and, to a limited extent, with the great station 
at Nauen, near Berlin. The Pacific station was at Yap- 
in the Caroline Islands. It was a noteworthy coin- 
cidence that all these stations were completed just 
before the War began. I remember hearing the early 
trial signals from Yap while I was sailing across the 
Pacific in July 1914. No doubt this station was in- 
tended to receive instructions from Berlin, and re- 
transmit them to island possessions, such as Apia in 
Samoa, and to naval and mercantile vessels in the 
Pacific and the China Seas. It may be of interest to 
recall the fate of Yap ; it is wrapped up with the story 
of the German Pacific fleet commanded by Von Spee, 
which, months later, met Cradock at Coronel and 
Sturdee at the Falkland Islands. I remember some of 
the story because I was called from Sydney to Mel- 
bourne by the Australian Government to help in an 
advisory way with an interesting application of wireless. 
At this moment the German fleet was cruising to the 
north of Australia and was in nightly touch with Yap. 
As soon as this was observed, each of the small shore 
stations along the Australian coast was instructed to 
listen for the signals of the German fleet, to record the 

with which the signals were received, and to 

report daily to Melbourne. From these reports, by a 
process resembling triangulation, an estimate was made 
in Melbourne of the changes of position of the fleet. 
Meanwhile a British naval force had set forth with 
the object of destroying the wireless station at Yap. 
This was duly accomplished, and for days afterwards 
the Germans, unaware of the disaster, continued to 
call the dead station, in vain. These continued calls, 
by helping us to keep track of the fleet, eased the anxiety 
of those who knew that the New Zealand expedition 
was then well on its way to capture Samoa, Thus ends 
the story of Yap; that of the other German colonial 
statjons was similar. x 

During the War our wireless energies were deflected 
from the building of great stations to producing rela- 
tively small outfits for fighting purposes. War 
telegrams were handled sufficiently well by the cables 
and the wireless stations of the Admiralty, and the War 
closed without any progress in imperial wireless. 
Meanwhile the French government had erected powerful 
stations at Nantes, Lyons and Paris, and smaller 
stations in their African territories ; the ftalian govern- 
ment had erected a large modern station at Rome; 

« 
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and the United States government had completed 
half-a-dozen big stations, together with a magnificent 
one near Bordeaux which was afterwards purchased 
by the French government. But the governments of 
the British Empire, at'the close of the War, stood 
possessed of only one fairly wireless station 
among them—that at Windhuk in South-West 
Africa—captured by the forces of the Union of South 
Africa under General Smuts. Thus at the end of 1918 
the British Empire was far behind most other great 
Powers as regards government-owned stations, and, 
by the w&y, equally far behind as regards powerful 
commercial stations. 

At this time Lord Milner took up the cause of Imperial 
communications. Lord Milner appears to have been 
the only elder statesman of that day convinced of the 
imperial value of widespread communications, and 
aware of our national backwardness. But he looked 
for much more than mere duplication of cable- and 
land-line services. He envisaged the possibility of 
radiating daily from England and other great centres 
news and opinions of imperial interest in such a form 
that they could be picked up, perhaps after re-trans- 
mission by outpost stations, anywhere. He thought it 

to continue to leave a large proportion of the 
population of the British Empire as isolated as if cast 
away ona raft in the ocean. I believe he thought that 
wireless would be as useful for the cultivation of mutual 
understanding as for strategy and commerce. In other 
words, he realised fully the importance of propaganda, 
and holding these views, advocated government ex- 
penditure on improving radio communications. 

Within a year of the conclusion of the War, Lord 
Milner appointed a committee, under the chairmanship 
of Sir Henry Norman, to investigate afresh the problem 
of establishing a comprehensive wireless network. The 
committee found that the progress made in wireless 
during the War had np ed the outlook. 
Plant was now available of at least double the effective- 
ness of the pre-War wireless chain proposals. Accord- 
ingly the Norman committee recommended that wireless 
stations of about 250 kilowatts power, giving 120 kilo- 
watts of continuous wave power to the antenna, should 
be erected in Egypt, East Africa, South Africa, India, 
ue pore, Hong Kong and Australia, with, possibly, 

stations in Canada for trans- Atlantic and trans- 
Pacific communication ; and that a station of double 
the power of the others should be erected in England. 
Stations such as these, it was thought, would each be 
able to communicate at all hours with its nearest 
colleague even under the very bad conditions that 
afflict wireless reception in the tropics ; and each would 
communicate with its most distant colleague during at 
least a few hours daily. The scheme ensured that each 
point would communicate With every other at all times; 
difectly when conditions were good, indirectly—that 
is, by the relay or passing-on principle as used 1m cable 
telegraphy—when conditions were bad. The English 
station being the most powerful of the network would 
have the maximum amount of direct communication 
with all. Besides this, the scheme would enable the 
Admiralty to transmit ‘instructions from Whitehall to 
ships afloat anywhere, a requirement incltided in the 
terms of referérfte of the committee. 

At this date there were no wireless stations in exist- 
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ence as powerful as those recommended, and, therefore, 
it was difficult to forecast what their performance would 
be. Moreover, the committee recommended that the 
stations should be equipped with, thermionic valves. 
Now the largest valve station then known was of less 
than 20 kilowatts output, so the recommended English 
station was to be more than twelve times as powerful 
as its largest predecessor. The report was, clearly, 
somewhat ahead of its time, but not; I think, too far 
ahead. For by the year 1925, only five years later, the 
Post Office station at Rugby has been built with 
thermionic valves yielding double the output recom- 
mended by the committee. The Rugby station has 
shown besides, during the.tests of the past few months, 
what the Norman committee’s stations could have done. 
For example, the station recommended for South Africa 
would have communicated direct with England, Aus- 
tralia and India many hours each day, and the English 
station would have worked direct to the antipodes 
more than twelve hours daily. 

© Lord Milner on receiving the report was, I believe, 
especially pleased that stations were proposed for some 
of the dependent Colonies, such as East Africa, Singa- 

pore and Hong Kong ; not merely because they woulda 
serve at times as telegraphic links between Englandi 
and some of the great Dominigns, but as ends ina 
themselves. These intermediate stations would bring 

great areas of new country into. closer touch with all 

other parts of the Empire. Lord Milner was convincec 

that the dependent Colonies had for many years pasm 
been neglected, and that wireless telegraphy woulc 

help to alter this state of things. So at the end o' 

1920 the Cabinet appointed the Wireless Telegraphy 
Commission, of which Lord Milner became chairman 

and officially assigned to it the task of getting as much 

done as it possibly could. 

As no station could be erected until the requirement 
of all parties could be co-ordinated, the fist task wa: 
to obtain unanimous consent to the scheme or t 
modification of it. It was unfortunate that Lor 
Milner retired from political life before eny decision: 
were reached by the Dominion Governments. As i 
turned out, each Dominion Government held a differen 
view about Imperial wireless, partly as to the financin; 
and management of it, y about the technica 
requirements and possibilities. The only commom 
element was that they each desired to communicat 
with England without intermediate steps. Thus a 
fast as each Dominion settled its policy, a new com 
promise had to be framed for the Cabinet’s approval 
Finally, when Mr. Amery was chairman of the i 
Communications Committee in 1923, Empire wireles 
took a new spring. The Government decided to erec 
in England without further delay a wireless statio: 
powerful enough to transmit almost continuously t 
all the Dominions and dependent Colonies, and to aJi 
ships of the navy and the mercantile marine whereve 
they might be: 

The time of waiting had not been lost. The Com 
mission had proceeded a long way with the plans o 
a large station, and the Post Office se cea ha 
gained much experience by i ea aie E up-to-dat 
plant the medium ais stations at eld and Ab 
Zabal, remnants of the old Imperial scheme of ror: 
As a consequence the erection of the Rugby statior 
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the most powerful in the world, has gone forward with 
exemplary smoothness and without accident or failure 
of any kind. The Rugby station when in full swing 
will probably be able to transmit simyltaneously three 
long-distance telegrams and a telephone message. The 
ultimate aim of the telephone section is to connect 
any telephone subscriber in Great Britain to any sub- 
scriber in the United States and Canada. By aid 
of the telephone circuits already constructed between 
England and the Continent, it may be found possible 
later to connect any one in western Europe to any 
one in North America through Rugby. 

When it is realised that this multiple service station 
has cost only about half what the single service station 
near Bordeaux cost in 1919, one appreciates the great 
strides that wireless design has made during the past 
few years. Rugby, in fact, has cost about 400,000l., 
much less.than even the new stations at St. Assise near 
Paris and on Long Island near New York. Further, 
as the Leafield station began to earn, within a year of 
its opening, more-than covered its working expenses, 
so we may reasonably look forward to the Rugby 
station soon becoming a profit-earning concern. 

It has always been obvious that the telegraphic 
traffic to and from the centre of the British Empire 
will be greater than that to and from any of the 
Dominions ; for the centre has to deal with all the 


Dominions, all the dependencies and with distant- 


shipping. The spokes all meet at the hub of the wheel. 
Therefore Britain must make much greater provision 
than even the largest Dominion, perhaps tenfold. 
Definite recommendations for the erection in England 
of stations additional to Rugby were made in the 
report of the Imperial Wireless Telegraphy Committee, 
February 1924, presided over by Sir Robert Donald. 
An opportunity of sen | the recommendations came 
un the summer of 1924, when the British Government, 
Minding the majority of the Dominions would probably 
«agree to use the Marconi beam system, made a con- 
tract with the Marconi Company which will result in 
the establishment of duplex beam circuits between 
Canada and d, Australia and England, South 
Africa and England, and India’ and England. The 
arrangement promises a happy solution of many long- 
standing difficulties. - These beam stations are now 
«early completed. A transmitting station at Bodmin 
serves Canada and South Africa, and a station at 
Grimbsy serves both Australia and India. Correspond- 
ing stations are being erected in the four Dominions. 

The beam stations may claim to send their messages 
straight to the desired objective since the guaranteed 
angle of concentration of the waves is 30°. There is 
the additional advantage that little power: is con- 
sumed, partly because of the concentration and partly 
because short waves are used. This’ implies 
small capital outlay, so at first it was ught that 
suitable beam stations would be very inexpensive. In 
practice the ‘engineers met many snags, and it is 
probable that the English beam stations for com- 
municating with four Dominions will cost altogether 
about half as much as Rugby. For this expenditure 
zood communication is guaranteed for a dajly average 
of 18 hours with Canada, 7 hours with Australia, 
az: hours with South Africa, and x2 hours with 
Indis. 
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It has been suggested that beam stations may some 
day supersede the wireless stations which sepd their 
waves all round. This kind of controversy is always 
going on in wireless and other progressive sciences, 
and sometimes tends to cripple action to-day by 
promising cheaper alternatives to-morrow. As an 
example, when the motor-car gained its first successes 
we were told that railways were obsolete; but one 
can still travel by train ftom London to Edinburgh 
more comfortably, more cheaply, and more quickly 
than by car. As regards the wireless prablem, the 
present beam stations are the first of their kind and 
have not yet been operated. We only know enough 





. to say that both systems will be useful, and that each 


can do something the other cannot. 
Before the end of this year the long-range wireless 
transmitting equipment of the British Empire will 
include— 
(1) The multiple station at Rugby, comprising : 
a) Long wave plant of world-wide range. 
b) Long wave plant of medium range. 
c) Short wave plant of world-wide range. 
d) An experimental telephony plant of range 
4000 miles. 

‘(2) Medium power stations using long and short 
waves at Leafield, Oxfordshire, and at Abu 
Zabal, Egypt. 

(3) Four duplex beam circuits for communication be- 

tween England and the four largest Dominions. 

Thus by the efforts of the engineers of the Post 
Office and the engineers of the Marconi Company, the 
British Empire will shortly possess the most up-to- 
date wireless equipment in the world. 

So far I have dealt with things nearly completed, 
but now I must indicate briefly what has yet to be 
attempted and is within reach. In the first place, there 
are important communities still unprovided with long- 
distance wireless; for example, New Zealand. This 
urgent necessity was emphasised in the report of the 
Donald committee. In the second place, preparations 
ought to be made to utilise fully the new facilities. 
For example, twice a day Rugby transmits a summary 
of news prepared by the ee Office, and conceivably 
other news services may be arranged. If I were a 
settler in Uganda or the owner of a remote sheep 
station in Australia, I should install a le receivi 
set and so keep in touch with the world. But this 
implies learning the morse code, not so hard as learning 
to use a typewriter, but still a difficulty ; and therefore 
in small communities where there is a local news sheet, 
it would be more practical to organise a receiving 
service by paying an operator to listen regularly and 
decode the messages for the printer. In the British 
Empire there are innumerable remote settlements to 
which the.cabled news messages leak very slowly, and 
there are many which de pan entirely for their news 
on the occasional visit of a ship. All such outposts 
can now, by the aid of a simple receiving set, be made 


‘to feel that they are within five minutes of Fleet 


Street. Moreover, if these stations- were registered, 
messages could be specially addressed to them from 
England just as telegrams are addressed from Rugby 
to-day to ships on distant oceans. ə. 

Another method of distributing the morse | messages 


| from home when received, say in New Zealand, is to 
hd $ 
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announce them, after decoding, through the local 
broadcasting stations. In each of the Dominions such 
stations are growing in numbers, and by their aid 
messages could be distributed promptly to millions œf 
listeners-in. Of course it may some day be possible, 
after further mvention and development, for speech 
and music from England or other centres to be put on 
to every local broadcasting station in the British 
Empire. f z 

This does not exhaust the possibilities now arising. 
During thg past two or three years wireless amateurs 
have su ed in transmitting signals and even speech 
across vast distances with tiny apparatus. The plant 
used is so small that it could be installed in a drawing- 
toom. If only we could.rely upon plant of this size 
getting through for days inaveda of hours, then there 
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would be no need for high-power stations. Even so it 
is easy to imagine how such glimpses of intercom- 
munication might be made use of in the elaboration of 


e chief ts expected from all these efforts to 
establish an Imperial wireless network can be put in 
two sentences. Firstly, mutual trade will be itated 


by rapid and cheapened communications, and finance 
will benefit by a shortening of credit such as followed 
the introduction of the cables. Secondly, the inter- 
of. opinion between all sections of the British 
Empire will become fuller ; and just as wireless on the 
small scale has betome, in the-shape of broadcasting, 
an important social influence in Great Britain, so 
wireless on the large scale will have a similar influence 
in, and strengthen the unity of, the British Empire. 





Segregation and 
Ta laws of evolution and heredity have generally 
been regarded as universal in their application 
both to plants and animals. The various theories of 
evolution have been held by their authors to apply 
indiscriminately to both kingdoms, and the same fas 
been true of theories of heredity and, with certain 
limitations, of cellular structure and mitotic division. 
But there are signs in the more recent developments of 
genetics that these general ces, fundamental 
as they are, have been over-estimated. In the future, 
we may expect to see greater emphasis laid on the 
distinctions, many of which are. also fundamental, 
between animal and plant structure, especially às they 
affect varidtions and hereditary behaviour. 
The .tendency to recognise a divergence between 


plants and animals in certain aspects of their genetical 


and evolutionary behaviour has become increasingly 
evident, both on the -breeding and on the cytological 
side. This tendency is well exemplified in the recent 

on tion, by Bateson (Journ. Genetics, 
at 16, No. 2), the last, unfortunately, which he 
published before his lamented death. It was the 
Leidy Memorial Lecture delivered at the University 
of Pennsylvania m 1922, and in it the greatest biologist, 


perhaps, of his eration discusses the nature of 
ion and the various problems connected with 
it. recent the Merton Laboratory had made 


extensive studies of variegation jn many plants and of 
various forms of'somatic segregation, especially from 
root cuttings, These in Bateson’s hands furnish the 
basis for a consideration of the nature and significance 
of the many forms of segregation observed. The fact 
emerges that not only are most of these forms known 
only in plants, but also that somatic segregation when 
it eccurs in animals is usually quite different in genetic 
behaviour and significance, 

The term ‘antsogeny is introduced for the numerous 
cases now known in Matthiola, Oenpthera, Linum, 
Campanula, Begonia, and other plants, in which the 
male and female gametes are i te factors, 

_and it is not clear that this is always due to the loss 
‘of one class of gametes after segregation in meiosis. 
. Not only doeg the place ‘of segregation vary in the 
many kinds of somatic segregation now known, but 
also it has been shown by Miss Andersson in the varie- 
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Related Problems: 


gated hart’s tongue fern that all the- 64 spores of any 
sporangium are alike in the form of plastid they 
transmit, this depending only in part on the plastid 
characters of the tative tissue from which the 
sporangium arises. e well-known expériments with 
rogue peas, made by Bateson and Punnett, Miss 
Pellew, and others, indicates that here is an orderly 
type of progressive somatic segregation occurring 
from below upwards in the plant and accompanied by 


y. 

Bateson returns to the presence-absence hypothesis 
and makes out a case for it, based particularly on the 
interpretation of multiple allelomorphs; for example, 
the yellow ‘eye’ series in Primula sinensis and the 
colour series in rabbits. These, as he points out, 
characteristically form.a plus or minus quantitative 
series as regards one character. The quantitative 
interpretation of a multiple allelomorphic series is very 
probably correct; but even so, any advantage of the 
presence-absence conception ap to be, merely a 
matter of convenience in symbo! It is, of course, 
eae that all variations are in essence quantitative. 
“We seem to be arriving at a position in which no 
essential difference remains between the presence- 
absence conception and that of each pair of allelomorphs 
as the result of a germinal change. : 

In the same number of the Journal of Genetics, Castle, 
Punnett, and Pease continue their discussion of the 
various ; of ‘Dutch’ rabbits, which have taken 
the place of the hooded rat as material for the ex- 
planation of an apparently continuous series of varia- 
tions. Castle contends that Self, Dark, and White 
Dutch form an allelo6morphic series, together with 
modifying factors, while Punnett argues that Dark 
Dutch is the basic condition, which becomes self- 
colour through the addition of modifiers. It would 
follow that an allelomorphic series is not involved in 
this case; but to settle the matter finally a further study 
of the linkage relations may be required. 

It is clear that segregation remains the central 
conception in modern genetics, the, science whick 
Bateson founded. But it takes a great variety of 
forms, particularly among plants. Their -furthen 
elucidation will lead us into new fields. 

he -R. Ruccizs GATES. 
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New Foreign Members of the Royal Society. 


[e week the Royal Society proceeded to the 

election of eight foreign members, men. of 
science distinguished in various départments. Their 
inclusion fills a series of vacancies, occasioned by 
deaths, which had arisen since 1921. 

In the early days of the Society’s history, it was the 
custom, on the election of specially notable philo- 
sophical inquirers and workers, not of English birth, to 
send them an ornate diploma carrying the Society's 
seal. Birch, the historian, records that, in 1680, “ Dr: 
Gale was called u n for the diplořna to be sent to Mr. 
Leewenhoeck, and it was ordered that the society’s seal 
should be affixed to it, and that a silver box should.be 
provided for it.” 

Subjoined are the names of the newly elected 
members with some details of their respective careers. 


Pror. MARTINUS WILLEM BxIyERINCK, 


Prof. Beijerinck is regarded as the foremost bacterial 
physiologist of his time. He was the first to isolate in 
pure culture the bacteroids of the Papilionacee and to 
study filter-passing viruses of plant. He began in 1884 
an important series of memoirs, which were published 
by the Amsterdam Academy of Sciences. They dealt 
with photogenic bacteria, anaerobes, and kindred sub- 
jects. Two of his papers may be cited: (1) “ Die 
Bacterien det Papilionaceen-Knillehen ” (Botanische 
Zeitung, 1888) (2) “Les expériences sur les bactéries 
lumineuses ” (Journal de Micrographie, 1891). 


Pror. Næs Boner. 


„Born at Copenhagen in 1885, Prof. Bohr received his 
academic traming at the Untsesniticn of Copenhagen, 
Cambridge, and Manchester. At the last named he 
spent four years working with Sir Emest Rutherford. 
Returning to Copenhagen in 1917, he gathered round 
him a band of helpers in attacking the complex problem 
of atomic structure from the spectroscopic side. 
Author of the conception to which the name Bohr- 
atom has been attached, he has made fundamental 
advances in interpreting spectroscopic phenomena in 
terms of quantum dynamics. He was Hughes medal- 
list of the Royal Society in 1921, and received the Nobel 
Prize for Physics in 1922. Prof. Bohr delivered the 
seventh Guthrie lecture of the Physical Society, in 
1922, on “ The Effect of Electric and Magnetic Fields 


-on Spectral Lines.” 
Pror. Ernst COHEN. ' 


`" Born at Amsterdam in‘ 1869, Prof. Cohen was 
formerly occupant of the chair of physical chemistry 
in the University of that city. He is now professor of 
physical and general chemistry and director of the 
Van’t Hoff Laboratory in the University of Utrecht. 
He has published many chemical memoirs through the 
Amsterdam Academy of Sciences and in the Zettschrsft 
Jär physthalische Chemie. He is distinguished for his 
researches on the allotropic states of the chemical 
elements. As a pupil and follower of Van’t Hoff, 
chemists mki him for methods by, which sound 
foundations have been laid for physico-chemical 
theory. Prof. Cohen recently was elected president of 
the International Union of Pure and Applied Chemistry. 
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Pror. WILLEM EINTHOVEN. 
e Born at Semarang, Java, om May 21, 1860, and 
educated at Utrecht, Prof. Einthoven has been, since 
1886, professor of physiology in the University of 
Leyden. Early in his career he was an assistant of 
Donders. He is LL.D., Aberdeen, and in 1924 was 
the recipient of the Nobel prize for medicine. Prof, 


“Einthoven has devised instruments specially adapted 


to the study of physiology, as well as those suitable in 
high degree for physical es. Important papers 
have illustrated and illuminated his ‘procedure. One 
memoir of his may be cited, namely, “ On the Theory 
of Lippmann’s Capillary Electrometer” (1900). 


Pror. Kart E. RITTER von GOEBEL. 


Born at Billigheim, Baden, in 1855, von Goebel was 
educated at the Universities of Tübingen, Wurzburg, 
and Strasbourg. He is a foreign member of the 
Linnean Society. Elected to the chair of botany at 
Strasbourg in 188x, he later occupied posts at Rostock 
and Marburg, down to the time when he became pro- 
fessor of botany at the University and director of the 
Royal Botanic Gardens, Munich. An authority on the 
mosses and liverworts (Bryophyta), some of his ‘work 
has appeared in ish under the title “ The Organo- 
graphy of Plants ” (Oxford, 1905). He is an honorary 
LL.D. of the University of St. Andrews. 


Pror. Henry FARFELD OSBORN.. 


Born at Fairfield, Connecticut, in 1857, Prof. Osborn 
graduated at- Princeton - University, U.S.A., holding 
there (1880-91) the assistant professorship of .com- 
parative anatomy. Afterwards (1891-1910) he occu- 
pied the chair of zoology in Columbia Un'versity; New 
York, and is now research professor of zoology there. 
Prof. Osborn is among the most di hed palæ- 
ontologists of our time. His first publication (1883) 
dealt with the structure of the brain in amphibia ; 
later memoirs dealt mostly with fossil vertebrates. 
One of the results of his work is the more precise deter- 
mination of the relative ages of the extinct mammals 
of North America. As director of the American 
Museum of Natural History, Prof. Osborh has made the 
institution world-famous. He has had distinctive 
influence in establishing a school of younger palæonto~ 
logists. In 1918 he was Darwin medallist of the Royal 
Society. In our recent ial issue relating to the 
centenary of Huxley (May 9, 1925), Prof. Osborn con- 
tributed an interesting article entitled “ Enduring 
Recollections.” 


Pror. Max PLANCK. í x 


Prof. Max Planck was born at Kiel in 1858." For- 
merly a professor in the University of Kiel, he is now 
professor of mathematical physics and director of the 
Institute of Theoretical Physics in the University of 
Berlin. His outstanding achievement has been the 
foundation of the quantum theory—Planck’s constant 
is now considered to be one of the fundamental con- 
stants in Nature. Planck first discovered the true 
law of black body radiation; then showed how this 
could be satisfactorily explained in terms of a system 
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of dynamics. From this the modern quantum theory 
has grown, with all its far-reaching developments. 


PROF. ARNOLD SOMMERFELD. 


£ e 
Prof. Sommerfeld was born at Konigsberg in 1868, 
and was educated there and at Gottingen. Formerly 


ADNIRAL Sır JoHN Franti Parry, K.C.B. 
DMI SIR JOHN FRANKLIN PARRY, 
K.C.B., whose death’ occurred at Harrogate on 
Wednesday April 21, had a long and distinguished 
record in H.M. Navy, principally as a hydtographic 
surveyor and as Hydrographer of the Navy. 
e Born on August 15, 1863, Parry joined the Royal 
Navy in 1877, being promoted to lieutenant in 1885, 
commander in 1899, captain in 1905, and rear-admiral 
-in 1916. He first joined H.M. Surveying Service in 
April 1884, being appointed to H.M.S. Triton, surveying 
on the east coast of England. After a short period in 
that ship he was appointed to H.M.S. Rambler, where 
he served from November 1884 until March 1889 in the 
Red Sea and Far East, receiving the Egyptian Medal 


and Khedive’s Bronze Star for the part he took in the. 


naval and military operations at Suakin in 1884-1885. 
In 1888 he was landed in command of a party at Mempa- 
kol, British North Borneo, to protect the Resident 
Commissioner from an attack by hostile natives. His 
next ships, all employed on-hydrographical surveying, 
were the. Penguin, Truon, and Dart, and whilst in the 
latter as senior executive officer he succeeded to the 
command of her, after two years’ service, in 1897. He 
remained in command carrying out important surveying 
work in Australian waters until the middle of 1900. 
From August 1900 until February 1903 Parry held 
the important post of Chief Civil Assistant to the 
Hydrographer (Admiral Sir William Wharton, K.C.B., 
F.R.S.), and from that post assumed command of 
H.M. Surveying Ship Egeria surveying in British 
Columbia, where he remained until 1906. He was then 
appointed in command of H.M. Surveying Ship Merlin 


surveying in the Red Sea -and north-west coast of. 


Borneo, but only remained until the end of that year, 
being incapacitated through sickness. He was 
appointed to H.M. Surveying Ship Egeria again in 
1908, remaining with her surveying in British Columbia 
- until April 1910, when he completed his hydrographic 
work afloat. ; 7, 
. As Assistant Hydrographer from ‘April 1910 until 
August 1914, Captain Parry carried out much important 
work in connexion with ‘hydrography and allied 
subjects. Amongst other positions he represented the 
Admiralty on the Board of Trade, Committee on Dere- 
licts in 1912, and on the conference on the subject of 
the Atlantic ice patrol following the loss of the Titanic. 
` He was also British delegate to the French conference 
on the use of wireless telegraphy in connexion with 
time and weather, and served as chairman of the 
important Admiralty Committee on the re-organisation 
of British Admiralty charts. ` i ' 
Appointed Hydrographer! of the Navy ‘on Sep- 
tember 1, 1914, Captain Parry held this post throughout 
the War and until’ August 31, 1919. During this 
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holding professorships at Claustal and Aachen, he is 
now professor of theoretical physics in the University 
of Munich. His book “ Atomic Structure and Spectral 
Lines ” (English edition) contains an account of mathe- 
matical work on “the structure of the atom, his-own 
contributions being of very high value. 


Obituary. 


period the work of his Department was very largely 
increased to meet war requirements, and although the: 
surveying ships employed were necessarily reduced to 
a minimum, the surveyors’ activities afloat, and in 
connexion with the Hydrographer, were very much 
increased, and under his direction the numerous and 
varied calls for new forms of charts and other technical 
hydrographic publications were fully met. His last 
important work, before retiring as Rear-Admiral and 
from being Hydrographer, was -to preside over the 
International Hydrographic Conference in London in 
June 1919, when forty-five delegates, representing 
twenty-five nations, met to discuss the standardisation ` 
of hydrographic charts and publications, and kindred 
subjects. 

After retirement as`Hydrographer, Sir John Parry 
was employed as a member of the International 
Hydrographic Bureau Committee until June 1921, when 
the Committee was dissolved; then becoming, by 
election, senior director of the International Hydro- 
graphic Bureau, Monaco, which post he held to the day 
of his death. During 1920 he was also employed by 
the contractors for the Crown Agents for the Colonies 
in making an examination of a suitable locality on the 
Gold Coast to determine the best site for a deep sea 
harbour. Sir John Parry undertook the sole charge of 
this expedition, and the valuable work therefrom 
resulted in Takoradi Bay being chosen, where the 
building of the new port is now well advanced. 

In recognition of his services Parry was made C.B. 
in 1916 and K.C.B. in 1919. He also received the 
Cross of Commander of the Legion of Honour (France) 
and the Distinguished Service Medal (U.S.A.). He was 
a fellow of the Roydl Gedgraphical Tam eg 
elected in 1917. He was promoted to Vice-Admi 


.on the Retired List ‘on November 25, 1920, and to 


Admiral on November 24, 1925. 





Me. F. C. L. WRATTEN. 


Ir is with much regret that we learn from the British 
Journal of Photography of*April 16 of the death of Mr.” 
F. C. L. Wratten at the age of eighty-six years. Mr. 
Wratten came from Hellingly, Sussex, when he was 
twenty-one, and became a clerk in the photographic 
firm of Solomon’s of Red Lion Square. In 1877 he 
entered into partnership with Henry Wainwright (wlio 
died in 1882) and established- the well-known firm of 
Wratten and Wainwright in Great Queen Street, 
London. 

As soon as gelatine was shown to be a possible 
medium for photographic plates and to offer advantages 
that collodion does not possess, Mr. Wratten took up 
the matter, and as a result of his experimental investiga- 
tions was one of the very first (1877) to put gelatino- 
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bromide dry plates upon the market. These“ London ” 
plates were remarkable for their fine quality although 
made entirely ‘by hand. 

Mr. Wratten was also a pioneer in ‘ instantaneous’ 
photography by taking advantage of the superior 
sensitiveness of gelatine over collodion plates. In 
1882 he pee the University boat race, and 
he was the first to photograph the Derby. As soon 
as gelatine plates became fairly well established, Mr. 
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Wratten started a plate factory at Croydon, and he 
lived there for the last forty-six years of his life. In 
1896 the shop and premises in Great Queen Street were 
glosed. In 1g06 Dr. Kenneth Mees joined the firm, 
and in 1912 the Kodak Company bought the business. 
Dr. Mees went to Rochester, New York, to establish 
and conduct the research laboratoties there, and Mr. 
Wratten’s son, Mr. S. H. Wratten, became the head 
of a technical department of the Kodak Company. 








` 


News. and Views. R 


Ow March 9 Dr. Arthur Wade read a paper before 
the Institution of Petroleum Technologists ın which 
he embodied the results of his experience of oil explora- 
tion in Australia and Papua. As he pointed ont, in 
no part of the world have the Government and people 


of a country been more anxious to obtain indigenous’ 


supplies of petroleum than in Australia, but so far 
this natural desire has not been realised. Many 
geologists have concluded, and with good reason, 
that owing to the fundamental character of the 
Australian continent, and its similarity to the gfeat 
Archwan shields of the earth’s surface, it lacks either 
the marine sedimentary cycles or the tectonics with 
which one associates the main oilfields of the world ; 
hence the chances of locating large. oil-pools are 
remote. The author felt that this was a dangerous 
generalisation for a continent, though he admitted 
that very large areas in Australia were distnctly 
unfavourable to the occurrence of oil; he stated 
“the close study of a few areas of comparatively 
limited extent leads one to the conclusion that com- 
mercial pools of o1l do occur elsewhere in association 
with conditions . . . (characterised by) . . . the pre- 
sence of abnormal factors which operate locally and 
are not usually active in productive oilfield areas.” 


Dr. Wang dealt with the various direct and indirect 
indications of ol in the continent of Australia, but 
it cannot be said that m any one instance these 
amount] to much: South and Western Austraha 
have nothing to offer which can be construed as 
being in the slightest degree favourable. Of the 
Northern Territory he says: ‘‘ Copper, gold and 
tin are more certain of providing the prospector with 
adequate returns for his work than is petroleum.” 
The possibilities of Queensland seem to be based on 
the historic find of natural gas in a water-well at 
Roma ın 1897; but subsequent drilling has not proved 

“successful. In New South Wales an application of 
the American ‘ carbon-ratio’ hypothesis has directed 
attention to the Sydney coal basin; but the author 
hımself dispelled optimism in prospects here by his 
careful scrutiny of the data, though he considers the 
chances of locating natural gas favourable. In other 
parts of the continent very httle is known of the 
geological conditions, save in broadest outline, though 
there is apparently little to commend them as potential 
oil-producing areas. Wuth regard to Papua, geological 
circumstances are entirely different from those of 
the Australian continent, and chances of locating 
commercial pools are much more favourable; condi- 
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tions of exploration and operation are extremely 
difficult in this territory, but past developments have 
not been without some success, and now that the 
Government has recently abandoned its monopoly 
to drill, private enterprise may well be productive of 
satisfactory results in the course of time. 


Str JoszpH THomson gave the Kelvin Lecture to 
the Institution of Electrical Engineers on Aprl 22. 
He chose as his subject the mechanics of the electric 
field, a subject, he said, which was never long absent 
from Kelvin’s thoughts. He pointed out that the 
ordinary laws of electro-magnetism and of the 
dynamics of the electnc field merely represent the 
relations between averages taken over a time which, 
though small, is finite and comparable with the times 
that occur in the atom. These relations, however, 
are meaningless when times less than the times for 
which the averages have been taken are considered. 
When considering the orbits of electrons, the principle 
of the conservation of energy holds only when taken 
on the average. When electric waves are generated 
by an electron in an atom, the time constant of the 
force mcreases as the force becomes weaker. When 
the field ıs very intense, the time constant 1s very 
small and the ordinary equations hold. When 
electric radiation becomes weaker and weaker, a 
place is reached where the time constant is compar- 
able with the period of vibration; when this occurs 
the radiation ıs reflected. It will not go out into 
space. The waves coming back to the electron will 
restore the energy to it which they originally received. 
This can be applied also to an electron revolving in 
an orbit and leads to a corpuscular theory of light. 
In this theory, light 1s regarded as travelling out in 
bundles, the energy in each bundle dimmmishing as 
it goes through space. Sir Joseph 1s of opinion that 
the isolated positive hydrogen atom may be capable 
of producing vibrations which are very short even 
when compared with the vibrations of Rontgen rays. 


THe Perthshire Natural History Museum, ‘which 
ranks high amongst local institutions of its land, has 
been busy setting its house in order as regards its 
collection of Mollusca Mr. Henry Coates has been 
occupied for some years past in amalgamating the 
interesting and important collections presented at 
different times by various donors, in arranging them 
for exhibition, and ın preparing a catalogue, which is 
now published in the Transactions of the Perthshire 
Society of Natural Science (vol. 8). Mr. Coates has 
prefixed a brief history of the collection, the extent of 
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which may be gauged by the fact that the catalogue 
occupies some 75 pages in 8vo. In common with all 
curators he complains of: the great difficulties en- 
countered in the matter of classification and nomen; 
clature, and bewauls the lack of a thoroughly compre- 
hensive book giving a complete survey of the Mollusca, 
which, as he remarks, has still to be written. Among 
the old and new authorities cited as consulted we 
should have thonght that Pelseneer’s volume in 
the Oxford “ Treatise on Zoology” and Fischer's 
“ Manuel ought to have found place. Illustrations 
of the exhibition cases, explaining the structure and 
development of the Mollusca, are given and show how 
admirably this feature-has been carried out. The 
legends to the plates, however, are not quite correct. 
Jt might have been expected that the home ndustry 
“carned on at their very doors would have received 
treatment; but though illustrations of the old 
and present methods of fishing for the pearl mussel in 
the Tay are given, no exhibit of the growth and 
development of the mollusc. ıs mentioned, an omission 
which certainly should receive prompt attention, 
since, as Dr. Boycott pointed out in these columns 
(NATURE, vol. 114, 1924, p. 276), there is a gap in our 
knowledge” thereof which requires filling, and, 1f any- 
where, it could be made good at Perth. 


Tee fourteenth International Geological Congress 
will assemble at Madrid on May 24-31. The principal 
subjects to be discussed are: (1) phosphates and 
pyrites, (2) geology of the Mediterranean, (3) Cambnan 
and Silurian fauna, (4) geology of Afmca and its 
„relation to that of Europe, (5) Tertiary vertebrates, 
(6) Tertiary Foraminifera, (7) Hercynian folds, (8) 
metallogeny, (9) vulcanism. There will be excursions 
before the meeting to the Straits of Gibraltar, the 
Mountains of Ronda, Linares and Huelva, the 
Guadalquivir, the Sierra Morena and Sierra Nevada, 
Burgos, the Canaries; during the meeting, to Almaden, 
the Guadarrama Mountains, Aranjuez; and after 
the meeting to the collieries of Asturias, the iron 
deposits of Bilbao, Catalonia and the Central Pyrenees, 
Catalonia and the Eastern Pyrenees, and the Balearic 
Islands. Any one desiring to take part ın the 
Congress mustapply to the Secretary of the Executive 
Committee of the Fourteenth International Geo- 
logical Congress, Escuela de Minas, Calle de Rios 
Rosas, 5, Madrid, Spain, and enclose a remittance 
of 30 pesetas. A deposit is also required from those 
taking part ın any of the excursions. Arrangements 


have been made for reduced railway fares to and” 


from Madrid for members of the Congress on the 
Spanish railways, on the production of a- special 
certificate issued by the Congress. 


Tue issuo of the Journal of the Royal Soctety of 
Aris for April 2 contains a paper on domestic heating 
by Dr. Margaret Fishenden, of the Fuel Division of 
the Research Department, ın ‘which the Telative costs 
of different systems of heating are compared. Taking 
good household coal at 50s. a ton, coke at 4os, coal- 
gas at Iod.; a therm, and electricity at 2d. a unit, the 
prices of a therfn” are, for coal, 19d ; coke, 1 7d.; 
gas, tod. and electricity 59d. For central heating, 
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coal and coke appliances have an efficiency of 50 
per cent, while gas and electriatty appliances have 
Too per cent. The costs of the same amount of 
heat effect are therefore in the ratios 1:09:26: 15-5, 
and coke is the most economical, For heating by 
radiation from a body at high temperature, open 
fires have an efficiency of about 25 per cent., gas 
fires about 50 per cent., and electrical radiators 
nearly 100 per cent. The relative costs of equal 
heat productions ın a room are coal, 1d.; coke, about 
0-75d.; gas, 2d.; and electricity, 7d. Labour-saving, 
cleanliness, intermittent use and comfort have to be 
considered in addition to cost, and in the discussion 
it was stated that for one person using fires inter- 
mittently, gas is as cheap as coal. 

SouTaport meteorological observations for the year 
1924 have recently been published by the Southport 
Corporation and the Meteorological Office, Air 
Ministry, the Fernley Observatory being now auxiliary 
to the Meteorological Office. Observations at South- 
port have been continuous for more than fifty years, 
so that the averages of temperature and rainfall are 
excellent for a health resort, and the observer, Mr. 
Joseph Baxendell, who is meteorologist to the 
Corporation, ranks amongst the foremost observers 
in meteorology, and commonly introduces material of 
much value.into his annual report. The outstanding 
feature of 1924 is said to be a record frequency -of 
southerly winds, and ın consequence the year was very 
dull, decidedly wet, and fairly warm. The only 
months noteworthy for trying ‘cold’ winds were 
February and March. Due northerly winds were of 
less than normal frequency in every month except 
February. December was one of the mildest ever 
experienced. Though 1924 was wet it was less so 
than in many districts ; there have been quite a number 
of wetter years and several more dull since observa- 
tions were established ın 1871; five of the twelve 
months were drier than usual, the run of rainy weather 
from July to October being very unfortunate. Only 
three months were brighter than is customary, almost 
the whole of the year’s large shortage of sunshine 
occurring during the summer half year. In the 
appendix to the report for 1924 the periodicity for a 
small number of years is given from the harmonic 
analysis of 53 years’ records of Southport rainfall. 
This is rather bold for a health resort. July and 
September of 1926 are both approximate dates of 
maxima rainfall, the earlier of periodicity 2-85 years, 
the later 2-19 years; the value of the forecast can » 
soon be proved. 


AT a meeting of the Illuminating Engineermg 
Society on April 29 a paper on “ School Lighting 
(Modern Requirements and Recent Progress)” was 
read by Dr. James Kerr, who is chairman of the 
Joint Committee formed by the Society to inquire 
into this subject. Since the reports issued by this 
Committee ın 1913, substantial progress in illuminants 
and lighting applances has been made. The import- 
ance of adequate access of daylight has been 
emphasised by the recent recognition of the part 
played by ultraviolet radiation in sunlight in relation 
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to health. For artificial lighting the Committee 
originally recommended a minimum of 2 foot-candles. 
Dr. Kerr suggested that in view of recent progress 
a value of 5-7 foot-candles should now be aimed at. 
He also emphasised the desirability of extra lighting 
of the blackboard, and proposed a general recom- 
mendation that sources within the direct range of 
vision should be toned down to 3 candles per sq. in. 
Dr. Kerr mentioned favourable experience with a 
local lamp equipped with daylight-glass so as to 
remove exceas of red-yellow light, and he suggested 
that the use of suitable lght-filters in schools for 
myopic children deserved investigation Dr. E. H. 
Nash (Medical Officers of Schools Association) pre- 
sided. Various representatives of educational bodies 
took part in the discussion, in which the importance 
of adequate lighting, both natural and artficial, in 
schools was strongly emphasised. 





A JECTURE given by Mr. C. E. R. Shernngton on 
“ Rail Transport Systems of the United States ” has 
been published in the March number ot the Journal of 
the Insiituis of Transport. The lecture is a useful one, 
as ıt emphasises the great difference there is between 
Tail transport in Britain and in America. With the 
exception of rubber and coffee the United States is 
practically self-supporting. Its trade is therefore 
mainly internal. But in order to benefit by large-scale 
production in steel and simular industries where over- 
head charges form a large fraction of the total, the 
surplus is exported abroad. This has the effect of 
cheapening transportation and tends to concentrate 
large-scale industries. The opening of the Panama 
Canal and theagncultural depression had serious effects 
on the Chicago to Pacific coast Imes. The Chicago, 
Milwaukee and St. Paul Railway was forced into re- 
ceivership. This was unfortunate, as this road had 
electrified 648 mules of its main lne through the 
Rockies down to the Pacific coast m 1920, and to 
opponents of electric trachon the effect produced 
seems to be due to this cause. In reality the traffic 
through the north-western States did not warrant the 
building of three trans-Rocky mountain lines. 
Electrical engineers are studying closely the working 
of the new Diesel electric engines. If these prove 
satisfactory they will serve as a deterrent to further 
electrification. 


Tur report for 1925 of the Director of the Depart- 
ment of Terrestrial Magnetism of the Carnegie 
‘Institution of Washington records a fruitful year’s 
work The Department has co-operated with other 
American research institutions in the investigation 
of the conducting layer in the upper atmosphere by 
means of reflection of wireless waves, and the results 
obtained seem to be in accord with those obtained in 
Great Britain by Appleton and Barnett, and Smith- 
Rose and Barfield. In co-operation with the Carnegie 
Institution Geophysical Laboratory, work is being 
done on the effect of pressure on the critical tempera- 
ture of magnetisation , the results to date are confined 
to nickel, using pressures up to about 2000 atmo- 
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spheres, but the effects seem to be very small: the 
research ıs of interest in connexion with the depth 
to which permanent magnetisation of ferréus rocks 
jn the earth’s crust can exist. The reduction of the 
observations of atmospheric potential gradient, made 
on the various cruises of the Carnegie, has made it 
possible to attempt, for the first time, the construction 
of isoelectric charts for the greater part of the earth's 
surface—the oceans. Several questions of purely 
atomic physics, not at present obviously related to 
geophysics, have also been investigated, under the 
auspices of the Department. Much observational 
work in térrestrial magnetism and electricity has also 
been accomplished, particularly at the two observa- 
tones of the Department—at Watheroo, Western 
Australia, and Huancayo, Peru. 





Tar Report of the Marlborough College Natural 
History Society contains its usual lists of observations 
in natural history; meteorology, etc. A list of about 
113 fangi of the district is given by C. P. Hurst and 
twelve flowering plants are added to the hand-list. 
The permanent record of the risings of the Rockley 
Bourn with a graph of the last twenty-four years 1s 
due to L G. Peirson, it is a ‘ winterbourn’ or 
“hungerbourn,’ a stream -appearing ın normally dry 
valleys in chalk country. Brentnall’s account of the 
local Manor of Rockley is charming and quite suitable. 
A quite important and well illustrated paper on 
Cyclops, by A. G Lowndes, records seventeen of the 
thirty British species ın correlation with the pH value 
of the water in which they lived, and describes three 
forms ; such systematic research should be published 
in a regular biological journal, or it will be missed by 
most workers. 


Dr. A. DAUVLLIER, of Paris, is to deliver the 
seventh Mackenzie Davidson Memorial Lecture before 
the Rontgen Society and the Electro-Therapeutics 
Section of the Royal Society of Medicine on May 20 
at 8.15 P.M., taking as his subject “ The Measurement 
of X-ray Dosage.” The lecture will be delivered at 
the Royal Society of Medicine. 


AT the annual meeting of the members of the Royal 
Institution, held on Saturday (May 1), the following 
officers were elected: President, The Duke of 
Northumberland; Treasurer, Sir Arthur Keith; 
Secrstary, Sir Robert Robertson. 


THE International Association for Psychology and 
Techno-Psychology (s.e. Industral Psychology) began 
its official activity on March 15. Fifteen European 
countries are represented in the Associations the 
administrative headquarters of which are at‘ Riga, 
under the direction of Dr Moeller. In Englarid the 
Association is represented by Prof. T. H. Pear, 
University of Manchester, and its department of 
Techno-Psychology by Dr. C. S. Myers, National 
Institute of Industrial Psychology. The first publi- 
cation of the Association will be “ A Survey of the 
Organisation and Position of Techrt-‘Psychology.” 
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We regret that by a slip in our nots on the explora- 
tions in Derbyshire caves (NaTuRE, April 24, p. 598), 
the name %f the archeologist by whom the investiga- 
tions are being carried out, was wrongly given The 
work is in charge of Mr A. Leslie Armstrong. 


APPLICATIONS are invited- for the following appoint- 
ments, on or before the dates mentioned -—A professor 
of pure mathematics and a professor of chemistry in 
the Egyptian University, Cairo—The Director, 
Egyptian Fducation Office, 39 Victoria Street, S.W.1 
(May 14). A public analyst’ for the Metropolitan 
Borough of Bethnal Green—The Town Clerk, Town 
Hall, Bethnal Green, E.2 (May 17). A head of the 
department of mechanical engineering and a lecturer 
in the department of civil engineering, architecture 
‘and buildmg in Bradford Technical College—The 
Principal of the College (May 19). Junior assistants 
at the National Physical Laboratory with good 
honours degree and, if possible, research or technical 
experience in one of the following subjects: physics, 
electncity, metallurgy, engineering, seronautcs, 
naval architecture—The Director, National Physical 


Laboratory, Teddington (May 22) A profeesor of 
physics at the School of Engineering, Giza, Cairo— 
The Minister of Education, Cairo (May 30). An 
analyst in connexion with the Dairy Produce Act, 
1924, in the Dep&rtment of Agriculture, Irish Free 
State—The Secretary, Civil Service Commission, 
33 St. Stephen’s Green, Dublin (May 31). A bacterio- 
logist in connexion with the Dairy Produce Act, 1924, 
in the Department of Agriculture, Itish Free State— 
The Secretary, Civil Service Commussion, 33 St 
Stephen’s Green, Dublin (June 30). A director 
and an assistant director of the Research Association 
of British Paint, Colour and Varnish Manufacturers— 
Mr. J. B. Graham, 8 St Martin’s Place, W.C.2. A 
lecturer in geography and nature study at the Bedford 


, Training College—The Pnncapal. A resident tutor 


in geography at the Borough Road Training College, 
Isleworth—The Prncipal A head of the chemistry 
department of the Huddersfield Technical College 
—The Director of Education, Education Offices, 
Huddersfield. A principal of the Derby Technical 
College—The Secretary, Education Committee, Becket 
Street, Derby. 





Our Astronomical Column: 
INVESTIGATION OF TRANSITS OF MgRcuRY.—Prof. | B. P. Gerasimovic. He points out how few stellar 


Newcomb was the first to suggest that the unex- 
lained fluctuations of thé moon might really be 
Teeme dans in the earth’s rate of rotation The 
suggestion can be tested by studying other heavenly 
bodies with rapid motion, notably Mercury and the 
inner satellites of Jupiter. Newcomb himself dis- 
cussed transits of Mercury up to 1891, but failed to 
obtain definite confirmation of variation in the 
earth’s rotation. Union Observ Circular No. 
65 contains a Dew 1n igation by T. A. Innes; 
he has repeated Newcomb’s work, correcting a few 
munor errors, and has included the four recent transits 
of 1894, 1907, 1914, 1924, all well observed. The 
semi-diameters deduced for the sun and Mercury at 
unit distance are 9597-48 (07-15 lesa than that of 
Auwers) and 3-08. The latter 1s undoubtedly less 
than the real semi-diameter of Mercury, owing to 
radiation. e ` š 
A sare sas is given of the time-residuals of the 
transits from 1677 to 1924 ;' they are compared with 
Newcomb’s diagram for the moon, and there 1s a 
certain similarity between them. Both have mamma 
near 1680 and 1885, and a minimum about 1780, the 
curve for Mercury between these limits is much more 
undulating than the lunar one. Jupiter's satellites 
J, IX, are also used for the last n years, and 
accord well with the Mercury curve in showing a rapid 
downward movement. 

Tiftre is therefore a fair case for ascribing the errors 
in position of the different bodies to a common cause, 
namely, changes in the earth’s speed of rotation. 
Dr. Innes seems to be in error in one pomt. He 
mentions the error of the equinox as due to a similar 
cause, Buta shift of the sun along the ecliptic does 
not affect the position of the mtersection of ecliptic 

, and equator. 


Masses oF STARS or Types F To K.—Ast. Nach. 
No. 5434 contains an article on this subject by 
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masses are accurately known, and how useful it would 
be to find a general method of obtaining them in the 
case of stars without visible compamons. Two 
methods have been suggested; first, that of the 
equipartiiion of en , which if established would 
correlate mass with velocity , secondly, Pannekoek’s 
method from comparison of mometrical paral- 


laxes with alpine" ones. e latter method 
is complicated by the effect of radiation pressure in 
diminishing gravitation, especially in hottest 
stars 


The author bases his work on the Victoria parallaxes, 
and the masses of binaries with well-developed orbits. 
The equipartiition pmnciple 3s first tested; the 
quantity (mass) x oran 1s formed for a large 
number of stars of types F, G, K The mean values 
of the product for the three types are 3°47, 3°45, 3°59, 
in agreement with Seares’s value 3-57 obtained 
im quite a different manner It 1s concluded that 
both the equiparhtion theory and Pannekoek’s 
pone are sound, and can be applied statistically, 
though there may be large deviations for individual 
stars. 

Prof Eddi n’s proposition of correlation of 
mass with absolute magnitude is then tested, graphs” 
being drawn for the different types. They show 
large departures from linearity, there being evidence 
of discontinuity between M=2-0 and M = 3:5, ‘about 
the region of demarcation between giants and 
dwarfs 


The paper concludes with a list of deduced masses 
and densities of 74 stars with 0-07” or 
greater. The five masses are 61 Ursae EA 
4'1, 6 Eridamı 3:7, 61" Cygni 3-5, and y Cephei 
3:0. 61° Cygmi is given the great density 31:8, that 
of Arcturus is only 0-0005, its mass being 1-6. These 
data are only provisional, but they give hope of future 
increase of knowledge in this very important’ but 
difficult field. 


` 
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Research Items. 


CAPSIAN AFFINITIES OF THE LATER STONE AGE 
CULTURE oF SOUTH Arrica.—The possibi of con- 
nexion betwpen the Stone Age cultures of North and 
South Africa was discussed with some. precision by 
Mr. A. J. H. Goodwin of the Cape University, in a 
paper resented to the South can Association for 

Advancement of Science in 1925 and now pub- 
lished in vol. 22 of the South African Journal of 
Science, Of the three industries forming the later 
Stone in South Africa, one is the pygm industry, 
a second has been named the Smi see industry. 
The characteristics of the pygmy culture are scrapers, 
points, the beater pygmy implements, ostrich 
shell beads, bone implements, painti on walls or 
stones, ieee iar palettes, and the habit of 
os snails. e Smithfield ind includes one 

scrapers, of a er than the y, an 

shading to the eed depois , blades TO oake 
points. In North Africa in the: te Capsan is found 
a culture with end-scrapers, blades, points, tanged 
arrow-heads, crescents, ostrich egg-shell beads, and 
bone awls exactly similar to those of the pygmy and 
Smithfield cultures of South Africa. There is also 
the pogaibility that the North African Capsian may 
be connected with paintings. It is concluded, there- 
fore, that the later Stone of South Africa 1s an 
offshoot from the Capsian culture. 


MENDELIAN HEREDITY AND RACIAL DIFFERENCES.. 


—Prof. R. Ruggles Gates points out in a communica- 
tion a ing ın vol. 55, 2, of the Journal of the 
Royal Anthr Instituts, that although in- 
numerable peculiarities and abnormalities are found 
to be inherited in man as simple Mendelian differences 
dominant or recessive to the normal or sex-linked in 
various ways, an logists have not yet generally 
recognised the wide spread of Mendelian i itance 
in man. Data relating to such characters as eye 
colour, stature, and cephalic index, however, are 
Tapidly accumulating. The known facts do not 
justify the distinction sometimes made that Men- 
delian inheritance applies only to abnormalities, and 
that racial differences follow other rules and do not 
segregate. Eye colour was the first character in man 
to be reco, as Mendelian in its inheritance. It 
is well known that it segregates ın families. Segrega- 
tion also occurs in inter-racial crosses. There is 
nothing at present to indicate that its inheritance in 
such crosses differs from that within a single race. 
As regards stature, while it is characteristic in many 
races, it is clearly not a umitary thing but the result 
of many diverse elements acting under a particular 
set of environmental conditions. In the case of the 

halic index ıt is clear that brachycephaly and 


dolichocephaly are not determined a simple 
Mendelian pair of factors. The work of Fritz, 
Huldén, and others indicates that the cephalic index 


-may be determined by several cumulative polymeric 
factors, 4.6. genetic factors, each of which produces a 
certain’ transition from dolichocephaly towards brachy- 
cephaly. It appears that such “ ” characters as 
stature and cephalic index do not differ in their 
hereditary behaviour from size and shape differences 
generally, and have no special virtues as being 
“ racial ” distinctions. But there is great and urgent 
need for accurate observations on the results of 
inter-racial crosses in mankind. 


EFFECTS oF THYROID ADMINISTRATION.—Prof. 
Ercole Giacomini gives an account in the Rendiconto 
della R. Accademia dells Scienze dell’ Istituto di 
Bologna of the interesting results observed on the 
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administration to fowls of thyroid, which produces 
marked changes in their metabolism and influences 
more particularly the development, appearance, and 
colour of the plumage. ion of fresh ox thyroid 
by young or old fowls of either sex infallibly determines 
a pronounced stimulus to the production of feathers. 
In some cases the old feathers are made to fall in a 
manner 90 rapidly that in a few days the body may 
become almost bare, being covered only by the “holai 
of the new feathers, which are surrounded by horn 

sheaths and resemble short prickles. Moreover, wi 

birds having coloured feathers there takes place an 
alteration in colour, usually a depigmentation, the 
extent and intensity of which are enhanced if 
administration of thyroid is continued. In 
certain instances, however, but never with white 
fowls, the opposite phenomenon occurs, increased 
formation of black plarent being observed in the 
feathers on some parts of the body. Similar but leas 
pronounced changes follow the use of dried thyroid. 


J 
Genetics oF Locusts.—Continuing his genetic 
experiments with oppers, Nabours (Kansas 
Agne. Sta. Bull. 17) has published the data from 
twelve ’ breeding of the grouse locust, A polsitss 
surycophaius. Eleven different colour patterns of 
this locust, all found wild, have been bred with’ the 
‘ normal,’ to which they are all more or less dominant, 
and with each other. More than 134,000 individuals 
were examined in the experiments, andthe patterns 
of a number of specimens are permanently 
in alcohol. By means of the pase pai 

aaa and other hereditary behaviour, all these rs 
To ee a8 belonging i A Rope -En E E 
(or chromosome), and nine of them ee ee 
of multiple elomorphs containing respectively 
three, four and two factors. are nee aa 
the percentages of coupling on obtained 
were quite different. These certain other 
inconsistencies are attributed to the highly variable 
conditions under which the experiments were con- 


ducted. Very interesting phenomena of partheno- 
genesis were obtained in some of the females. 


AGE AND GROWTH oF HADDOCK AND WHITING IN 
ICELANDIC WATERS.— Bjarne Saemundsson writing in 
Meddelelser fra Kommissionen for Havundsysegeissr, 
Seris : Fiskeri, Bind vili, Nr. 1, 1925, states that the 
haddock has long been one of the favourite food- 
fishes of the Icelanders. It has also beep cured (split 
and salted) on a large scale for export, being formerly 
second only in importance to the cod, although it now 
occupies third place as an article of export, having 
given place to the herring. From his study of the 
scales, Saemundsson concludes that the growth of the 
Icelandic haddock follows a simular rule to that of the 
cod: “ It1s most rapid on the south and the west coast, 
and gradually decreases as we turn to the mght round 
the country, being slowest on the east coast.” This 
decline in growth 1s attributed to the fall of tempera- 
ture in the said direction, an influence which “also 

revents the spawning of cod, haddock, and many other 

hes. In comparison with other regions, the rate of 
growth of the Icelandic haddock is only surpassed by 
that of the Faeroese ; while the size attained is also very 
large compared with that in more southern waters, 
so that ages 9-14 years commonly occur. As with ` 
the cod, there is a noticeable difference in the size of the 
sexes, the males being the inferior in sire for corre- 
pone ago. Sexual maturity is frat reached when 

e fish (both sexes) is four years old and about 
47 cm. long. It 18 mgnificant that the majority of 

e 
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haddock caught in Icelandic waters, particularly m 
shallow inshore areas, are young immature fish, but 
the 5-yearly means of the catches from 1897 to 1919 
do not indicate that there has been any decrease in 
stock as the result. Unlike the haddock, the whiting 
ee tise to no special or important fishery. This 

‘is also able to grow to a much larger size in 
Tcelandic waters than in neighbouring seas, and, as 
with the cod, the female is larger than the male, and 
probably reaches a higher age. A common feature of 
the scales of whiting is the ce`of a considerable 
number of narrow rings wi the first summer-zone. 
These narmow rings are ami separated from the 
centre by two or three broad summer-rings, and 
although they assume the appearance of a normal 
winter-zone, ther ion seams to render this 
interpretation untenable. Saemundsson suggests that 
this ring may be looked upon as a consequence 
a of some change in the life of the fish, s g. moving from 
shallow to dee (cooler} water, or the transition 
from pelagic to bottom life. 


CHROMOSOMES OF Hyactwra.—The mosomes of 
the hyacinth and two related genera have been studied 
Mr, C. D. Dar ourn. Genetics, vol. 16, 

2), Hyacinthus orientalis and Solla nutans having 

8 OE while Belevallia romana has 4. But 


Hyacinthus is not strictly tetraploid, because one of - 


the four long chromosomes has a constriction which is 
not found in the other three chromosomes. In Scilla 
the chromosome sızes and constrictions are different 
from those of the hyacinth, and neither condition is 
directly derivable from the diploid Bellevallia, owing 
to erences in the constrictions and sizes of the 
chromosomes It is concluded that the constriction 
is not necessarily at the Dea of application of the 
force which moves the mosome, and that the 
centre of attraction of the chromosome is not stnctly 
localised. The latter conclusion is contrary to some 
previous evidence, 


New TECHNIQUE WITH Fossi Plants —Mr. T M. 
Harms describes in the New Phytologist (vol. 25, No. 1, 
1926) a new method for examining plant remains in 
shale, by which the whole of the Hore resistant plant 
ma is rendered available, and not merely plant 
impressions exposed on split surfaces. The shale is 
first immersed. for some days m strong nitric acid 
containing about 5 cent. um chlorate; 
after in water it is then placed in 
dilute sodium hydroxide, in which it breaks down into 
a fine mud from which resistant fragments of cuticle, 
and sometimes of other tissues, can be straimed off 
by wire gauze. These ents are finally cleaned 
in 25 per cent hydrofluoric acid. A great number of 
leaf fragments, small seeds, bird scales, etc., were thus 
obtained, together with two characteristic megaspores 

-of Lycostrobus Scotti Nath., of which only one other 
specimen is known. From a piece of shale consisting 
mainly of Saita Ntissontana (Brongn ) Ward., 
pollen grains, anthers, and seeds were obtained which 
were scarcely distm, ble from those described 
by Br. H. Hamshaw Thomas for the Caytoniales. As 
these organs were not found in other shales, this 
strengthens the evidence for Dr. Thomas’ view that 
the leaves of the Caytoniales were of the Sagenopteris 
type. By this method Mr. Harris has been able to 
study abort one-half of the total number of species 

` (106) now known of the early Mesozoic flora from the 

Rhaetic bed of East Greenland. 


DETERMINATJQN OF THE SALINITY or Ssa WATER. 
—Prof. Giral discusses in “Quelques Observations 
sur l'emploi de l'eau neriie en Oceanographıe ” 
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oe lication ds Circonstances No. 90, International 
ancl for the Exploration of the Sea, Copenhagen) 
the source of error in calcula the total salts 
content or salinity of sea water m the chloride 
content as d ed by titration. Although the 
salts occurring in sea water are present in almost the 
same proportions in the o oceans, slight variations 
are known to occur which renders the calculation 
“conventional.” The various errors occurring in the 
usual titrimetric determination of saliity are con- 
sidered, from which Prof. Giral concludes that these 
prevent an approximation closer-than the first 
ecumal place per kilogram of sea water in all 
determinations of chlondes-and salinity. 


LONG-RANGE Forecastina.—Su Gilbert Walker 
ee a summary in the Meteorological Magasins for 
of somè recent papers by W. Wiese. It is 
mentioned that there has of late been considerable 
meteorological activity in Russia, and amongst this is 
the work of Wiese upon conditions: in - North 
Atlantic considered in the light that it may throw on 
English weather. Associated with years of much ice 
mm the Barents Sea, there is in advance a south- 
eastward displacement of the axis of the trough of 
and jie a off the west coast of Norway. An 
ttempt is made to associate ice in the polar seas 
e general circulation of the atmosphere ex- 
A the connexion between the Arctic a 
Antarctic, but it is pomted ont that this a appears 
be unproven. There seems to be a close r Airaa a 
between Barents ice and air temperature in Europe 
The influence of the mean air temperature in spring 
in N Iceland on the mean air temperature oF 
following winter in Europe is dealt with. Other 
meteorological correlations are referred to. In 
summing up Wiese’s work, Sir Gilbert remarks that 
while conditions in the Barents Sea do not exercise 
a profound infiuence on the conditions of the Southern 
hemisphere, they are of importance in a fairly wide 
region of the northern hemisphere. 


GOLD IN THE DARTMOOR GRANITE.—In the Minera- 
Era asine for March, Dr. A. Brammall describes 
fig. investioe sion of the modes of occurrence of id 
on Dartmoor. Detrital gold was first identifi 
samples of stream-sand and ‘head.’ A: gold-bearng 
tite on Bittleford Down was then found, an 
escribed in collaboration with Dr. H. F. Harwood. 
Since then gold and silver have been detected in the 
normal grey biotite- ite at various localities on 
the Moor. The gold is found as inclusions, sometimes 
visible, in both quartz and felspar, and together with 
silver in biotite. The evidence is conclusive that the 
two metals are primary products of crystallisation 
from the granitic magma. Careful examination of 
vein-quartz, and aseays of pyrites and of pneumato- 
lysed rock showed that the gold-silver content of the 
cannot be attributed to n ie EE 
7 hydrothermal processes. rep epa 
primary gold has already beon recorded a prata 
in orma and Nevada 


KAMES AND DRUMLINS IN ScoTLanD.—Prof, 
ry defines ‘kames’ as nd of fluviog 
or glacieluvial sand and gravel, deposited along the 
margin of a glacier during some halt in its retreat, 
where the ice front was bounded by water os 
Roy Soc. Edin ; vol. 54, pt. 2, No 926). 
result of an extensive stu y of the divin ion cand 
structure of the Scottish kames he concludes that 
they have all the characteristics of marginal forma- 
tions, like the ma roto th of Irish eskers, and that they 
give no. support to the view that they were formed 
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along the course of sub-glacial rivers. The term 
‘kame’ has been applied to varous formations ın 
Scotland, including moraines, denudation mounds, 
and even rounded hills of slate. After eliminating 





these, the typical true kames that remain number- 


only a score, nearly all of them being in the east near 
the foot of the ands. On the west the glacial 
deposits were laid down as moraimes rapidly dumped 
from melting ice. In a further pa (Ibid. No 8) 
Prof. G: discusses the ongin of ‘ ins.” He 
argues that the trend of the Sco drumlins shows 
that they have been moulded mainly by sub-aerial 
erosion guided by the wind. 


Isostasy IN Norway.—An important pa by 
W. Heiskanen on the reduction o gavity o - 
tons in Fennoscandia has been published as No. 5 
of the Voroffenthchungen dss Finnischen Geoddtischon 
Instiutes, 1926. It is shown that ın southern 
Norway the adoption of the Pratt-Hayford hypothesis 
of ronan Hag to a depth of com tion at 
80 km., while the Airy hypothesis leads to the deduc- 
tion-of an outer crust having a thickness averaging 
37 km. Which of the two rival views is more in 
accord with the actual results 1s difficult to determine, 
but the author favours the Airy h esis as beng 
equally well supported by the residnal anomalies, 
and more in accordance with geological and geo- 
paria probabilities. Reference is made to 
‘Gutenberg’s estimates of the thickness of the earth’s 
crust: under Eurasia (55-60 km.), America (ca. 
50 km.), the Atlantic (ca. 25 km.) and the Paafic 
(o-5 km.), and these are compared with other deter- 
Toinations based on the Airy hypothesis: in the Alps 

41 km,), North America {50-60 km.), and the Caucasus 

77-104 km.). The Ay hypothesis thus appears to 
Teceivé a certain amount of direct support, but it 
must be admitted that the apparent concordance of 
some of the figures means very little. Stoneley and 
Jeffreys have recently pointed. ont a fundamental 
sources of error in Gutenberg’s work, due to the effects 
of dispersion of seismic waves having been overlooked. 
The n correction reduces the thickness of the 
continental sta} layer to about 15 km This does not, 
however, invalidate the Airy hypothesis, for the depth 
of compension need not be identical with that of the 
sial layer, It is interesting and significant that in 
Europe opinion is steadily veering away from the 
somewhat artificial Pratt hypothesis followed by 
Hayford and still adopted in the official American 


work on 1sostasy. 


COLOUR OF THE ALKALI METALS.——In a short paper 
communicated to the Vienna Academy of Sciences 
on February 4, 1926, Prof. Przibram gives an account 
of the “ Interpretation of colour changes in salts.” 
He detects a progressive in the direction of 
longer wave-lengths of the absorphon produced by 
atoms of metal in the lattice of a salt at low tempera- 
tures, at temperatures, with a distorted lattice 
(6 g. the colour produced by exposure to radium of 
salt which has been fused with a small percentage of 
bone acid), ın glass, ın colloidal coloured crystals, 
colloidal solutions, and finally in the vapour. These 
colour-changes are attributed to a progressive relaxa- 
tion of the forces which are im on the atoms 
of the metal by the lattice of a salt-crystal ; for 
example, a crystal of rock-salt which is coloured 
yellow by the presence of tracea of the free metal 


ESTIMATION OF Anti-Tetanic Szrom.—tIn the 
1923—1924 volume of the Rendiconto dsla R Acca- 
dema dells Scienze dell’ I'ststuto di Bologna, Prof. Plinio 
Bardelli gives the results of a series of experiments 
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showing that the antagonistic behaviour of anti- 
tetanus serum towards strychnine 1s determined’ by 
the same anti-body as nentralises the tetanug een 
It 18 therefore suggested that strychnine be used as a 
means of evaluating anti-tetanic serum. It is true 
that, ın so far as chemical constitution is concerned, 
there is a wide difference between strychnine and:the 
tetanus toxin, but the effects resulting from the 
administration of strychnine follow the same course as 
tetanus, whereas this is not the case with the arbi 
antigen used in the diagnosis of syphilis. Further, 
the use of strychnine obviates the serious difficulties 
contingent on the qualitative and .qpanttative 
differences of the toms derived from different strains 
of the tetanus organism. $ 





Arr/Gas RATIO IN Gas Burners.—The subject of 
the aeration of u t and inverted lighting burners 
is discussed in the thirteenth Report of the Gas 
Investigation Committee of the Institution of Gas 
Engineers. A rapid increase in the degree of aeration 
accompanies an increase of the gas supply presaure 
up to 2-5 in. of water, above which any further 
increase of aeration is relatively small. The amount 
of air injected as primary air, when the bumers are 
im normal operation, is sightly less than half that 
required for complete combustion of the gas The 
gas ratio of the mixture produ by the 
injection is higher for the upright than for the'in- 
verted burner, the burners being adjusted for best 
illumination. This arigas ratio 18 materially reduced 
as the burner becomes heated, but is not a abl 
ee ee o e The erential- 

e column method of the Fuel Research Board 
(Technical Paper No. 5) for the determination of the 
specific gravity of gases is shown to be accurate to 
within o 0oz when applied to the i e of 
towns’ gas supply (specific gravity about o 5). The 
fourteenth Report is devoted to a description of an 
experimental carbonisation plant, comprimng set- 
tings of two horizontal retorts and two vertical 
retorts, and the usual condensing and punfying 
plant, erected at the University of Leeds a3 a 


-Memorial to Sir Corbett Woodall. 


Hich TEMPERATURE STANDARDS —The issue. of 
pat 4 of the Abstract Bullshn of ths Nela Research 
atory completes vol. 1 of the Bulletin Part 4 
contains Abetracts 99 to 138 on PP; 523-737 of ‘the 
volume. The researches to whi er were 
carried out under the late Dr. E. F. Nichols, of whom 
a portrait is given. Many of the abstracts cover 
papers which Have sop at various’ times in ithe 
scientific and ical press and sum them up in a 
compact form. Thus abstract No. 108~ condenses 
into 14 es the results published by, the Nela 
Laboratory in seven different periodicals during the 
seven years on the subject of optical pyrometry. 
e of the emus oe Se with! an 
intercomparison o h temperature es in use at 
the Nela ranean: the Burean of Standards, ithe 
National Physical Laboratory, the Univermty! of 
Wisconsin, and the General Electric Company's Re- 
search Laboratory. The temperatures of the fila- 
ments of seven incandescent electrié lamps run’ at 
‘stated currents were measured at each laboratory and 
the results compared. Three of the laboratories take 
the melting- t of gold, 1336°, on the Kelvin scale 
as the stan .temperature, while two others take 
the melting-point of palladium, 1828° K and 1822? K 
Tespectively. The tem tures estimated by the 
latter laboratory are 10° to 20% bigher at about 
2000° K than those of other laboratories, which agree 
with each other to within 10° at 2700° K. : 


e l 


672 





NATURE 


[May 8, 1926 


Application of Subatomic Thermodynamics to Astrophysics. 


TE presidential address to the Mathematics and 
Physics Section of the thirteenth Indian Science 
ess held at Bombay on January 4, by Pref. 
. Saha, contains a résumé of the work of the 

last few years on the physical interpretation of stellar 

ee We are unable to find space to reproduce 
e whole address, but the following summary and 
extracts mclude some of the main subjects surveyed. 


- Since the foundations of astrophysics. were laid by 
Karchhoffgin 1859, the pic survey of the 
heavens has been carried on with great vigour by 
many workers, and the spectra of more than 200,000 
stars have been classified at the Harvard College 
Observatory. In the interpretation of the spectra; 
however, two difficulties. have arisen. First, there 
are several elements, common on the earth, which 
are not phe san in the spectra of the stars; 
secondly, the elements represented in the stars are 
not all the same, but vary from one star to another 
a aay a ray that a continuous sequence of spectra 


to a sequence of colour 
rae bl Thine eee toe through walle to red. The char- 
acter of the spectral change along the sequence 18 
that in going from blue to red stars the spectral lines 


indicate a gradually decreasing excitation stimulus. 


Lockyer long ago explained the phenomena by. 


supposing that a was an indication of 
temperature, and-that im the high temperature blue 


stars the elements were dissociated into simpler forms. ` 


‘ This yee offered a sufficient explanation of the 

t was unwelcome on account of its revolu- 
tionary character. In recent years, however, this 
criticism has ceased to hold good, and m Prof. Saha’s 
address an “attempt has been made to show how 
modern discoveries have led us to a complete justifica- 
tion of the main ideas of Lockyer.” 

When a is raised to a high temperature, the 
violence of the atomic collisions is conceived to result 
in the detachment of electrons from atoms. At any 
SE ary a state of statistical equilbrum 1s 

ed, in which the rate of ionisation is equal to 
the rate of recombination. The gas then consists of 
ionised atoms, neutral atoms, and electrons, and at 
each recombination of an electron with an ionised 
atom, radiation is emitted. The fraction (*) of dis- 
sociation can be calculated in terms of temperature 
(T) and pressure (P), and is found to be given by the 
equation : 


log 2n 


where U is the ionisation potential of the atom and 
.R ig the gas constant. The formula, as Russell has 
shown, needs modification when more than one ele- 
ment is present—a statement confirmed by both 

ent and obeervation—and, further, represents 
only an appronmation to the cómplexity of an actual 
case, since the various excited states of the atom 
have not been ed, but ıt is sufficiently 
oxast to explain the mam details of thé spectral 


sas het the observed positions in the uence at 
which icular lines appear or disappear (which we 
may e to indicate the conditions under -which the 
appropriate atoms begin or cease to be capable of 
emitting the respective lines), the. above equation, 
combined with spectral data, gives a relation between 
the temperature and in the stellar atmo- 
TERS Assurpipg a likely value for the latter, the 
ture can be estimated, and is found to agree 

fare well with the photospheric temperatures mea- 
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sured by direct experiment. This constitutes a 
justification for the view that ionisation in stellar 
atmospheres is a function of temperature and peme 
It has long beef an unsettled question wh 
perature alòne can stimulate ton, but recent 
experimental evidence indicates very definitely that 
it can do so. The theory under consideration not only 
provides for this, but also shows that the failure of 
earlier ts was due to the choice of elements 
having high ionmsation potentials, which, according to 
the equation, de ope high temperatures for ionisation 
or excitation. a by eaa that the degree of 
ionisation is increased sig ad pressure 18 
also borne out by epee theory further 
explains the apparent absence of certain elements 
from the sun and stars by the argument that their 
chief spectrum lines under the conditions existing in 
man atmospheres are outside the range of observation. 
E Caha to whom the theory ın the above form 
is p points to further evidence of thermal 1onisa- 
tion in the fact that the electrical ee of 
heated gases depends on their ionisation 
This at once follows from the theory i ne. eet 
ductivity 1s due to the presence of free electrons, for 
it must then be dependent on the tage of 
ionisation, which 1s a function of the ionisation 
potential. 

Later developments of the theory are mainly in- 
debted to eppicanorh of subatomic thermodynamics 
to the problem. Following the lines of Ehrenfest’s 
reexamination of Planck’s thermodynamics, Fowler 
and Milne, Becker, Saha and Sur, have been ths chief 
workers in this field. 


“ The scope of Fowler-and Milne’s work will be 
realised from thé following brief summary: As men- 
tioned above, when an original mass of calcium 18 
heated, the products of decomposition are not only 
iomsed calcium atoms and electrons, but also calcium 
atoms in the excited states, which, being unstable, 
give rise to the line spectrum of calaum As the 
spectrum of calcium is rather complicated we shall take 
a simpler case, namely, hydrogen., The products of 
decomposition are then He, electrons, H-atoms in 2,, 29, 


3p 3a. - states, sadiation 7 R(2- Z) constituting 


1 nt 
the Lyman series, the lines » =R(}- 5), constituting 


the Balmer Series, etc... . In the mmple 
sketched above, we neglected these intermediate orbits 
on the ground that even at the highest ee 
their proportion calculated according to ell’ 
theorem is small 

lying Ebrenfest’s method (which has been 
Teeri on mathematical points), Fowler obtains 
the equation : 


log 2" P= K -log b(T) 


in place of the original equation. The function b(7) 
represents the occurrence of the intermediate orbits 


mA -U 
bT) =g +e T.. ges T+... 

where g, is the intrinsic weight of the mth inter- 
mediate orbit, U, its energy. According to Bohr 
Ua se ei , (R= Rydberg Dup: and g.= 


n(n +1) (according to Herzfeld and E 
It may be mentioned here that b( a N 
, Fowler thinks 


and in order to get over this diffi 
that b(T) ought to be limited to a number of 
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terms. He argues that as the sth orbit has a radius 
of am’, the series cannot be developed when the 
distance between two atoms is of this order, for the 
electron then into no-man’s-land. As was 
pointed out in a note to Naturs, there is strong 
experimental evidence for beheving that the develop- 
ment of hig orbits depends upon pressure (one 
has to of Wood’s method of getting 
lines of the Balmer series), and this is also su 
by astrophysical data (see Miss C. Payne's ‘ 
Atmospheres,” page 48). Urey has recently shown 
that b{(T) becomes convergent when the finite volume 
of molecules is taken into account. 

But the weak point in the argument 1s the assump- 
tion g,="(n+1), and it seems to be unsound on 
physical grounds. 

The conclusions which Fowler, and Fowler and 
Mime (Month. Not. R.A.S , vol 83, pago 403) have 
drawn are, however, largely ındependent of the 
form of b(T), and are of the greatest importance. 
It will be recalled that many elements, for example, 
mercury, have to be detected by subordinate lines, 
while others like calcium can be detected by principal, 
as well as subordinate lines Fowler and Milne dis- 
covered a v remarkable difference between the 
behaviour of principal and subordihate lines ın 
stellar sequence. They found that while principal 
lines are most intense at the lowest temperatures, 
and gradually weaken in the higher classes, the sub- 
ordinate lines are at first famt, then imcrease in 
intensity, reach a maximum, and then die out The 
explanation is as follows: At the lowest tempera- 
ture, all atoms are in the lowest state. Subordinate 
terms come out only at higher tem tures. But 
when the temperature is very high, the atom begins 
to get ionised, and hence the proportion of atoms m 
the subordinate states ins to off A maximum 
must have been reached in the interval 

When the above ideas are translated mto mathe- 
matical language, and conditions for maximum con- 
centration of subordmate levels applied, we get a 
relation connecting the electron pressure the 
temperature in the reversing layer. In fact 





higher 
ted 
tellar 


L gaa ET o ai 
P= Si oo, T" (1) 
17 r 


For example, the Balmer-lines of hydrogen arse 
from the 2-orbit, and they reach their maximum in 
the A-class. The temperature of these stars lies be- 
tween 10,000° K to 12,000° K Substituting these 
values ın (1), we obtain P,=1-31 x 10+ to 307x 10° 
atmospheres. 

Fowler and Milne have thus found a very elegant 
method of determining.the pressure. Thuis is ın itself 
a result of the first magnitude, for 1onisation depends 
very ely on pressure, and after Einstein's dıs- 
covery of the shift of lines towards the red by gravita- 
tional potential, the older values which were based 
on pressure-shift of lines have been rendered ob- 
solete » 

Values of P, have been calculated from considera- 
tions of the maxima of several elements, and they 
invanably give a range of pressure g from 107 
to ro% atmoepheres These values recall the state- 
ment of Jewell; ‘The whole mass in the reversing 
layer of the,sun can be contained in a thimble’... 

Prof. Milne has recently given an entirely new 
method of dealing with thermal ionisation of gases. 
In contradistinction to the thermodynamical method 
hitherto used,'this method may be called the kinetic 
method. These two methods tnd their parallel even 
in thb study of chemical equilibria. Let us represent 
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a typical homogeneous equilibnum by the equation 
mA +nB I pC +qD. 


Then according to the thermodynamical method we 
pat 





mS, +nSa -PS0 -9S2 2 
where S’s are the entropies, and U is the heat of 
Teaction. _ i 

In the kinetic method, the rate of change from left 
to right depends on the number of times m molecules 
of A come into contact with # molecules of B. The 
velocity of reaction Vis = K,C,C,, and Von K,CoCp. 
In the equilibrium case i 


Vir= Yop, hence CaCx 


Gabe Ky 

Cle K, constant. 
By using this method, Boltzmann gave a formula for 
molecular dissociation, which has the same form as 
that derived from thermodynamics. 

Thermal ionisation of gases 13 only a particular 
form of chemical dissociation with the difference that 
the details bf the mechanism are much better under- 
stood in the former case. Hence ıt 18 expected that 
the kinetic method would be very fruitful here. 

Every kinetic method depends upon a closer treat- 
ment of the mechanism of reaction. The reaction ın 
the present case is decomposttion of M into M+ and 
a (electron), and this can take place in various ways. 
To any one of these processes there 18 an opposite 
process resultmg in recombination of M+ and e to M. 


A pair of such itely directed processes has been 
eters R. H. Fowler ‘a unit mechanism.’ Each 
one of unit mechanisms, by itself and without 


the aid of any other process, would 
fundamental laws of general validity. 
ag the ‘ principle of detailed balancing.’ 
The ionisahon of M-atoms placed in a thermal 
enclosure can occur : : 
(a) As a result of collision of two H atoms; the 
tate of ionisation 18 then proportional to the square 


of e. 

b) As a result of absorption of radiation by H 
atoms, normal as well as excited. 

Thus, according to Bohr’s theory, radiation of 


frequency higher than rad, when falling on the 


normal hydrogen atom, would completel 
If the electron is in the 2-state, radiation shorter than 


aK would ionise the atom. Such a process of 


ionisation may be called photoelectric ionisation. This 
is true of every element, and in the case of alkalies 
it has been definitely proved that their vapours are 
jonised by radiation shorter than that corresponding 
to the limit of the principal seres. 

The reverse processes are: i 

(a) Process (a), ionisation by collision 1s radiation- 
less. The reverse process of capture when M+ and s 
come together must also be radiation-less Hence 
when M+ and s combme together, the megy set free 
must be carried away by a third body. engg the 
reverso to (a) ıs a three body encounter be- 
tween M+, s, and or 6), the energy liberated being 
carned off by M. unit mechanism (a), (a^) has 
been studied by R. H. Fowler in an on of the 
ideas of Klein and Rosseland on the so-called collisions 
of the second type. f 

(6), the reverse process to (b), must naturally be 
the ca of an electron by the ion M+, with 
liberation of radiant energy. But Milne finds that (b) 


and (64 together do not give thd law of reaction 
isochore. he postulates that electrons may be 


ve us s0me 
is known 
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captured even under the influence of radiation. This 
last process 18 analogous to Emstein’s ‘ Negative 
E:mstraklung ’ or stimulated emission. Thus we may 
write— i 
Rate of photoelectric ionisation = Rate of capture 
with emission + Rate of capture under the in- 
fluence of radiation. $ 


Compare this with Estein’s well-known method of 
deducing the law of black body radiation : 
Rate of absorption of = Rate of spontaneous 
emission + Rate of emission under the influence 
of ation. 


With the aid of certain assumptions, Milne calcu- 
lates the rates of free and stimulated captures and 

uates ıt to the number’ of photoelectric ejections. 
The equation may be used in two ways It may bė 
employed to evaluate the degree ionisation, 
which case some further assumptions are necessary. 
Conversely, assuming the thermodynamic formula for 


ionisation, rt can be used for finding out the law of 
probabilrty of electron capture. In this way Milne 
arrives at the conclusion previously reached by 


Eddin: im hs study of opacity of stars, namely, 
that el is cap only when it actually 
hits the nucleus. Aaa a more ratonal way of 

ing the result would be: Only one m ro 


collisions results in a capture. 
gies d to hydrogen, calcium, and mercury, Milne’s 
od j values of absorption coefficients 
nie are in general agreement with experimental 
ues. 

It is yet too early to predict how far Milne’s method 
in its present form will be able to advance the theory 
of thermal ionisation The great difficulty which 18 
encountered in the development of these methods 1s 
due to the absence of any suitable quantum theory 
of absorption of lines. Tho present theories are a 
sort of half-hearted compromise with the old Lorentz 
ae which ascribes absorption to damping produced 

y sion.” 


The Sea-Urchins of New Zealand. 
: : _By H. Fargusar, Wellington, N.Z. i , 


HE following notes were written some time since, 
but were held back! until Dr. Mortensen had 
published his M E STA notes on New Zealand 
echinoderms (Vi . Medd., Bd. 79, 1925). They 
are now grvan here because the subject 1s brea aa 
from a different t of view; namely, that of the 
New Zealand biological region; and also because I 
find myself obliged to differ from him on some points. 
For example, Dr. Mortensen believes that Wegener’s 
hypothesis of continental lacement “ ea rt 
from the study of the New Zealand erm 
fauna ” ; while I am of the'opinion that the evidence 
of our fanns and flora at , including the littoral, 
is strongly j Wegener's hypothesis as regards 
Australia and New Zealand; and that it mainly 
with the evidence of the mio ey ont es as 
stated by Mr. E. Meyrick in NATURE of May 30, 1925. 
The more I have learnt of the New Zealand fauna and 
fiora in general, and particularly of several small 
ups, the more I have been impressed by mopa 
Taer differences between the faunas and floras 
of the two ons; and, as Meyrick says, ‘‘ The amount 
of Carana Y shown here is then no greater than 
might be erpected if the conditions had always been 
as at present,” etc. When we remember, moreover, 
that the New Zealand land-area was greatly elevated 
and extended far to the north-west in early Tertiary 
times, and, again, to a læs extent perhaps, later, we 
may well be surprised that the affinities are not much 
stronger. 

Reasons for the recognition of the New Zealand 
area as a primary zoological region were set forth jn 
Nature of January 11, 1900. Objections by Mr. 
Wallace were given in the issue of Janu 18, and 
support by Prof. Alfred Newton and Mr. Hedley in 
the issue of Janu a5, and April 19, respectively. 
In a letter to me, at that time, f. Newton wrote, 
“I have no doubt that the littoral manne fauna has 
also an exceedingly teresting story to tell”; and 
as the several groups of the httoral come to be worked 
and revised the more distinctly and clearly does this 
“interesting ” become known In the preface 
to his "“ Manual of N.Z. Molusca,” 1880, that keen 
and indefatıgable observer, the late Capt. Hutton, 
sud, ‘‘ The bettęr,the fauna of New Zealand becomes 
ktiown, the ‘more prominently does it stand out 
distinct from that a any other country ” ; and this 
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is now being venfied by all New Zealand naturalists 
What makes the history of our plants and anim1is 
apy interesting and important is that this arəa 
is a bt region of primary rank (Holloway, 
Trans. N.Z. Inst., vol 55, p. 67; Cockayne, “ New 
Zealand Plants and their Story,” etc.), for here and 
here only the botanical region is coterminous or 
almost coterminous with the zoological region ; and 
the evidence of the botany, zoology, geology, palæon- 
tology, the physical conditons of the lend, and the 
form of the sea-bed all harmoniously contribute to 
the wonderful past history and present status and 
character of this remarkable region. i 
Of course the lıttoral marine fauna does not speak 
so clearly and forcibly as the land fauna, for es 
of some of the groups (hydroid zoophytes, mollusks, 
echinoderms, etc) have recently been widely spread 
by oceanic currents, but the evidence, in the main, 
with that of the terrestrial plants and animals. 
Thé New Zealand sea-urchins have been recently 
revised and the number of known forms increased 
Dr. Mortensen of. the Cope Museum 
(Vidensk. Medd., Bd. 73, 1921); and Dr. H. L. Clark 
-of the Museum of Comparative Zoology has given an 
excellent classification of the group, based upon all 
the light of recent research, in his “ Catalogue of the 
Recent Sea-urchins in the British Museum,” 1925. 
The httoral forms are those which inhabit the area 
lying between high-water mark and the hundred- 
thom hne (the continental shelf). Large portions 
of this zone are entirely unknown, and many more 
species will by-and-by be added to our list, which at 
present consists of 22 forms: 


i Gosondaru s«umbreculem, 12 Beeches okloroticsa (Valen- 
Hutton mennes) i 
3 Amstrondaris benker 13 Hehoadarns tubercultta 
Qdortensen (Lamarok) 
3 Crdaris sp. Mortensen 14 Chypeastey virescens, 
4 Arecsoms L Clark) 15 Ainda mend CT. 
ORT cae ad depress 
tala, 17 om, Agnems ? 
6. Holopmowstes tnfatus, A Agueaiz 18 PP raanda 
Proudechmus albocwcins Mortensen. 
(Hutton) ° 19 Apatopyyus re ms (Mime 
Paeudsclinns nosamalondis ' b 
(Mortensen) to Brumopans maiandia, Mortensen? 
Paeudschenes Bonham, a1. 


9- > 
10, Pasudechenus varsgaius, Mort- 


onsen. 
11. Paewdecktnas grocsxlancy 
Studer) 
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The three known species of the first order of 
Echini (Cidaroida) appear to be endemic. Gonto- 
cidaris umbraculum a nearly related to the two 
Australian forms, gerantoides and its variety Kubaria, 
of this small, southern, littoral genus, as how restricted. 
ae Posies sofas belong to epay Sa genera of a 

oA oT ancient group, the Cidaridæ. The 

escribed by Dr. Mortensen may be 

e young of a known form, but is more likely that 
of an undescribed species 

Of the second order (Diademstoida) there are ten 
known forms. The first of these, Ar@osoma thetidis, 
which occurs also off the south-eastern coast of 
Australia, is a species a us, widespread 
genus, the home of which is in depti water. The 
specimens were obtained from 70 fathoms, and it 18 
evidently a migrant from the continental slope. The 
two forms tss ovum var. packtsta and 
H presi belong to a very. interesting but 
dificult group (the Temnopleuride), These two 

are wide-ranging closely related; and 
Bot suecies ossur erly on the eastern and southern 
coasts of Australia; and have doubtless come thence. 
The next group consists of five endemic species of the 
essentially New Zealand genus Pseudechinus. Only 
one other species is known (P. magellamtcus) from the 
southern coasts of South America, the Crozet and 
Marion Islands. It is closely related to P. albocinctus ; 
and it has no doubt from New Zealand. All 
tts stations are in the area of distribution of the 
seaweed Macrocystis ifera. Hawkins has noted 
that two species, P. actus and P. novasrealandia,_ 
have been found in raised beaches of bably 
Plastocene age. Evechinus chloroiscus is the com- 
monest New Zealand urchin; and the genus 1s 
monotypic and endemic. The other species of the 
family locentrotidz#, Heltocdaris tuberculata, 
is a warm-water form, a +t from the north, which 
occurs freely on the north-eastern coast of Australia 
and at the Kermadecs. 

Of the third and last order, the i urchins 
eye), nine species have been found in New 

lypeaster virascens belongs to a large genus, 


Annual Meeting of the 


“THE annual meeting -of. the British Science Guild 
was held at the Mansion House, London, on 
Sp 29 The Right Hon. Lord Askwith, president , 

the Guild, who opened the proceedings, moved the 
custo resolution that the Right Hon. the Lord 
Mayor of London be elected a vice-premdent of the 
d = 


Sir Richard Gregory, chairman of the executive 
committee of the Guild, then moved the adoption 
of the annual report, and directed attention to some 
pf its salient features Reference was made to the 
establishment of the Norman er Lecture as an 
annual event. The first lecture, delivered by Su 
Oliver Lodge on November 16, 1925, dealt with 
“The Link between Matter and Matter” It was 
mentioned that a supplement to the “ Catalogue of 
British Scientific and Technical Books” (a second 
edition of which was published in June 1925) is in 

preparation. Further progress has been made, in 
collaboration with other bodies, wrth a Science 
Publicity Service scheme, which has now been con- 
fided to a representative committee. It is rad ares to 
report on the cost of establishing.and maintainin ung 
the service, and the prospective revenue to be den 
from endowment oz payment for contributions, at 
an early date, at a further conference of representa- 
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widely spread in the Indo-Pacific The s 
mens were collected north of N ae er be Spe 
evidently a migrant from the north. Argchnoides 
sslandia is an abundant, endemic, rather ancient 
(Pleistocene) form ; and the only other li species 
of the genus, A. placenta, is widely in the 
Indo-Pacific region. Of the two species of the 

idx, PsronsHa hinemoa is endemic, and closely 
related to a Japanese ee,’ P. pellucida ; and the 
other has been ref to Laganum SESSUM, an 
Indo-Pacific species, but its identity doubtful. 
Echimocyamus polyporus seems to be a rare spécies 
of a northern genus, which has been fongd in Cook 
Strait and at the Kermadecs. 

We come now to the most interesting of all the’ 
New Zealand echinoderms, Apatopygus recens. It 
occupies in the littoral much the same position as 
the Tuatara (Sphenodon punctatus) in the land fauna ; 
being the only living eS ee of a group which 
was abundant and widely distributed ın 
times. Prof. Hawkins has examined ens, and 
he tells us that “the original contention that 
‘ Nucleohies’ recens 13 a latter-day survival of the 
essentially Mesozoic Nucleolitoida is perfectly justified. 

Save for 1ts ambulacral p E e woud 
not have been out of place on a Middle Jurassıc beach” 
(Geol. Mag., 1920, vol. 57, p. 394). 

Of the three Spa 1ds, Brissopsts rsalandia may 
be endemic, but its identity is doubtful. Spatangus 
— an endemic species, belongs to a wide- 

northern genus; and Echt Ium 
is in où account of its remarkable discon- 
tinuous distribution. It occurs freely, and is widely 
spread in the littoral of both the northern and 
southern tem te zones. The only other echmo- 
derm- which ba similar distribution is the httle 
brittle-star Amphipholis 

The facies of 2 New Zoalan Zealand littoral echmoid 
fauna is then ianiaan iy Norad, Pithestrpngiy 
marked distinctive character. 


British Science Guild. 
tives of leading scientific and technical societies. A 
memorial was forwarded to the Board of Trade 
daring the past year referring to the importance of 
tific qualifications for a Comptroller of H.M. 
Patent Oftee. It ma be permıtted to hope. that 
y many who are well known 
apn Aoa some influence in 
poe to this important 
e membership of the Guild 
ve been enco , and useful work has been 
carried out t By the South Australian Branch dunng 


“She resolution 

resolution was seconded by Mr. F. Twyman, 
who alluded to important recent developments = 
pure science in Great Britain, and to the gro 
Fase as ai the value of apphed science, as! 
trated b E a interest aroused in the fecent 


Optical Conven 

This resolution having been declared carried 
unanimously, Sir Richard Redmayne spoke on “ The 
Future of the Coal Mining Industry.” After pointing 
out the vital importance of devising a satisfactory 
scheme for the maintenance of this national key. 
industry, Sir Richard paid a tribute to the valuable 
summary of the position containddein the recent 
report of the Royal Commission. He pomted ont 


this memorial, 

in pure and app 

deciding the recent a 
dditions to 


esozoic ° 
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that the depression in the coal ind is universal 
Germany is experiencing bad times. the United 


annually 500 million tons 


States—prhich produ 
twice the amount obtained in 


of soft coal tae 
Great Britain) and where the output man ¿8 
four times what ıt is here—the position tieewise gives 
ground for concern. On an average, the miner 
worked for only 179 days of the year during 1923 
There are about 14,000 mines worked by more than 
12,000 corporations or individuals. 

In this depression the competition of oil-fuel is 
only a minor factor. It has shown that the 
present mgthods of conducting the industry are un- 
scientific, that selling, organisa 
too complex, and that many undertakings are using 
obeolete and inefficient machmery. Such 
as the wider use of electricity and the burning of 
low-temperature coke in we can bé expected 
to effect ial relief. real remedy lies in con- 
solidation and scientific organisation of the industry, 
and the elimination of present wasteful methods. 
As an illustration of what organisation can i ave 
Sir Richard quoted the ce of the United 
States Stee j Corporation, which by making use of 
the economies and ibilities of scientific method 
arising from consolidation, has raised the American 
steel industry from p position of t depresion to 
one of great p ity. The formation of this 
‘tryst’ has not prevented' friendly rivalry between 
its constituents, and has led to much better relations 
between management and employees, who are given 
opportunities of taking up common stock in the 
concer on favourable terms. . 

Sir Richard therefore suggested that the solution 
of the problems of the coal md lay in consolida- 
tion, involving the closing of inefficient pits and the 
general introduction of better o isation and more 
scientific methods ; the industry should be controlled 
by an executive council, meeting daily, on which 
there should be workers’ representatives appointed 
Methods of profit-sharing for the benefit of employees 
should be introduced, and the Government might 
arrange a loan, under the Trades Facilities Act, to 
tide over the ree reorganisation N 

Dr E. F saul ar A estufis. 
Ho recallel that the frst syn etic d was an 
E discovery. ‘The development of the industry 
in y was due to the that commercial 
leaders, having scientific training, encouraged the 
application of scientific methods and results. The 

ar demonstrated the importance to Great Britain 
of maintaining an organic chemical ind Con- 


cane 


are man here in adequate quantity, and the 
standard reached is higher than that of the Contment 
in pre-War days. Economic diffitulties have to be 
contended wi but substantial improvement 18 

ted in the near future. Apart from the pro- 
ductapn of colours, described as ‘‘ a miracle of applied 


science,” manufacturers maintain a complete cal 
service to aid users in their application. a 
Capt. P. P Eckersley, w. discussed “ Broad- 


casting and the Electrical Industry,” remarked that 
science must be applied on a scientific method. If 
wisely used it 18 priceless benefit to mankind ; if 
wrongly used it may prove a curse. The electrical 
industry presents many examples of science properly 
applied. British engineers combitfed ingenuity and 
solidity ın theif ork. He agreed that we are apt 
to be conservative ın regard to consolidation, and 
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tion and transport are” 


referred to the British broadcasting service as a shining 
example of the benefits of judicious amalgamation. 
Ninety per cent of people m the Brith Isles can 
listen to programmes with the help of inexpensive 
sets. The smoothness with which programmes are 
conducted, the manner ın which an address by a 
public man ın any part of the country can be broad- 
cast at short notice, and the quality of the programme, 
are due to the consolidation of all interests in the 
| apo service. In the United States, where private 

terests may dominate broadcasting in some areas 
and disagreement between competitors may arise, 
the conditions are less perfect from the point of 
view of the public Whatever change may be made 
m the control of the B B.C. the fundamental methods 
will remain the same as at present. j 

A vote of thanks to the speakers, and to the Lord 
Mayor for the use of the Mansion House for the 
meeting, was proposed by Lady Lockyer and carried 
with acclamation Lady mentioned that 
Hwan had been held in the Mansion House for 
the eleven years, each Lord Mayor in turn being 
elected a ‘vice-president of the Guild. 








University and Educational Intelligence. 


CaMBRIDGE.—It is announced that Prof. E. T. 
Whittaker, of Edinburgh, will on May ro deliver a 
lecture on “ The, Present State of the Theory of 
I igt faa 1 

A change in the scheme of studies q i 
“students for the Ordinary B.A. degree 1s proposed ; 
by it the much-debated subsidiary subjects should 
be rendered more effective than at present. 

The Board of Extra-Mural Studies is proposing to 
add to the status of the lecturers and tutors who give 
instruction on its behalf at various centres through- 
out the country a recommend t 
such persons shall ture be appointed grace 
of the Senate on the nomination of the horde and 
further, that they shall come under the contributory 
pensions scheme for university officers. These pro- 
posals should lead to the strengthening of the position 
of these teachers and would be one step in the advance- 
ment of extra-mural work, an activity of the Univer- 
sity with which the Royal Commission has shown 
much sympathy. 





Two Robert Blair fellowships of 450/ each are 
"being offered by the London County Council to adult 
students of British nationality ey will enable 
the holders to go abroad for a year for advanced 
study or research in scientific and manufacturing 
. Applications should be made to the 
onty Hall, Westminster Bridge, London, S.E 1. 


APPLICATIONS are invited by the Salters’ Institute of 
Industrial Chemi for a limited number of fellow- 
sbips for chemists of post-graduate standing who are 
d us of adopting a career in industrial chemistry. 
The normal value of each fellowship is from 250/. to 
3004., but applications for pane of a higher value 
would be considered. The latest date for the receipt 
of eee is June 1. They should be addressed 
to the Director of the Institute, Salters’ Hall, St. 
Swithin’s Lane, E.C.4. 


In the University of Dacca, which was o 
July 1, 1921, the principles of a number of 
mendations made b e Calcutta University Com- 
mission of 1917-19 have been subjected to the test 
of ae application; with what success may be 
gathered from a@ farewell address delivered by Sir 


ed on 
Tecom- 
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Philip Hartog, the first Vice-Chancellor, at a meeting 
of the University Court last November. Chief among 
these principles is the residential isation com- 
bined with a tutorial system. At Dacca three halls 
have been established on the lines, go far as possible, 





of the Oxford and Cambridge colleges, and in each" 


of them have been started li and debating 
societies, athletic societies, and ial service leagues. 
Later a University Union was created. Whilst these 
halls and societies form valuable schools for character 
training and citizenship, the most important new 
element on the teaching side is the tutorial work, 
with the correspon ractical work su ised by 
the teachers in the orainne, Much attention 
has been devoted to the Aia ea welfare of students, 
and the executive coun decided that physical 
exercises ought to be compulsory for all students 
who are not medically unfit. has been a 
notable increase in the number of Mohammedan 
students, from 170 out of a total of 1075 in 1921, to 
353 out of a total of 1487 in 1925. e institution 
the Dacca Board of Secondary and Intermediate 
Education, in accordance with the recommendations 
of the Calcutta University Commission, has not, 80 
far, led to as much improvement as was expected. 
ence has shown need of a practical test 
at intermediate examinations in science, but its 
introduction has been ed sine dis. Sir Philp 
Hartog remarks that the should be so con- 
stituted that the financial stability and progress af 
the educational institutions with which the members 
are connected would not d d on the pasmng of 
any particular number of candidates. 


THe United States Commissioner of Education’s 
report for 1924-25 concludes a tale of varied and 
multitudinous activities with the statement that the 
Commussioner travelled 43,444 miles and made 157 
addresses before audiences ati 87,410. 
Speci eee Be ee ores ications of the 

areau of Education, comprising, m addition to fifty- 
eight bulletins and the periodical School Life, numerous 
special series of leaflets relating to city schools, com- 
mercial education, health education, home economics, 
home education, industrial education, and other 
matters, library leaflets, reading courses, rural school 
leaflets, etc The Commissioner devotes a large 
share of his attention to rural education, and under- 
took during the year in this connexion a new type of 
activity, namely, co-operation on an extensive scale 
with selected: educational organisations for the co- 
ordination and conduct of educational research 
studies. In addition, he caused a large number of 
special studies to be made of various aspects of the 
work of rural schools, His Home Educaton De- 
partment conducts i courses with the co- 
operation of State universities or the State library 
commission or State normal college. The scope of 
the work seams to be very much on the lines of that 
of the National Home Reading Union in Great 
Britain; 1522 readers were enrolled during the year, 
and the number of readers who have at some time 
enrolled exceeds 18,500. In view of the notoriety of 
Tennessee’s legislation on the subject of the teaching 
of the doctrme of evolution, it is in ing to note 
that a gue of a survey by the Burean’s Division of 
Higher Education directed attention to the low pro- 

rion of the college population in that State, the 

equate financial support of the colleges, the lack 

of co-operation between colleges conducted under 

the auspices of the same Church denomination, low 

Tates of tuition, inadequate preparation of the faculties 

of some institutions, and the small attendance of 
studénts from counties difficult of access 
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Contemporary Birthdays. 


May 8, 1858. Sir Bertram C. A. Windle, F.R.S. 
a May 9, 1877. ` Sir James C. Irvine, FERS. 


May 13, 1854. Dr. Marne Yves ©. 
May 13, 1857. Sir Ronald Ross, K C.B., F.R.S. 
May 13, 1851. Sir Horace Darwin, K.B.E., F.R.S. 





Sir Bertram WINDLE, fessor of anthropology 
in St. Michael’s College, University of Toronto, was 
educated at Repton and the University gf Dublin 
Before his activities were transferred to Gnade, he 
was professor of anatomy and anthropology in, the 
University of Birmin ; afterwards president of 
University College, rk, and whilst resident in 
Ireland, was much concerned with schemes of Irish 
education. Apart from scientific memoirs, Sir Ber- 
tram is the author of many informing books in- 
general archeol and anthropology, including 

The Romans in Britain ” (1923). í 

Sir James IRVINE was educated gt Allan Glen’s 
School, Glasgow, and the Universities of St. Andrews 
and Leipzic. Formerly professor of chemistry and 
Director of the Research Laboratory at St.-Andrews, 
he is now Principal and Vice-Chancellor. He is an 
authority on the constitution and chemistry of su : 
Continuing the researches of Emil Fischer, and in 
collaboration with the late Prof. Purdie, he evolved 
new processes of investigation relating to these 
important natural products. Sir James was awarded 
the pet ies Society’s Davy medal last year ın recogni- 
tion of his work. 

Dr. Yves D8LAGE, professor of zoology in the 
Faculté des Sciences, , and director of the 
Marine Biological Laboratory at Roscoff, was born 
at Avignon. He is an Othoer of the Legion of 
Honour and a member of the Paris ey of 
Sciences. Leaving teaching work at Caen (1886) he 
succeeded the late Prof. e Edwards in his pro-. 
fessorial chair. Dr. Delage is the author of numerous 
monographs in experimental and general biology. 

Sir Ronatp Ross, director of the Ross Institute 


and Hospital for Tropical Diseases, Putney Heath, 
received his medical training at St. Bartholomew’s 
Hospital. Qualifying in 1881 for the Indian Medical 


Service, he served until 1899. It was a period fruitful 
in biological achievement. Following up some sug- 
peon offered by the late Sir Patnck Manson, 
vestigations were begun by Ross in 1895, in India, 
with the view of determining the life-Mistory of the 
poruarte of malaria (discovered by Laveran) and the 
mission of infection. Ross was able to indicate 
the cycle of of the malarial o im the 
tissues of a mosquito (Anopheles) which had been fed 
an the blood of E malarial patient. His work is the 
basis of modern methods for the prevention of malaria. 
Sir Ronald is a Nobel laureate, and a Royal medallist 
of the Royal Society. i 


Sir Horace Darwin may be, not inaptly, termed 
the apostle of methods of instrumental preoiion. 
Receiving his early training at Messrs. Eastons and 
Anderson, Erith, Kent, he nated ‘at Trinity 


College, Cambridge. He is of the Cam- 
bridge Scientific Instrument Com , Ltd. Sir 
Horace gave the first Wilbur ight Memorial 


Lecture before the Aeronautical Society in 1913 on 
“ Scientific Instruments: their Dengn and Use in 
Aeronautics.” It was prefaced by some interesting 
considerations respecting birds, tha fight of insects, 
and ‘winged plants.’ Sir Horace was a member 
(1915 onwards) of the Munitions Inventions Panel. 
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Societies and Academies. 


EONDON. ‘ 


il 29.—C. H. Best, H. H Dale, 
J. P: Hoet, and H. P. Marks: Oxidation and storage 
of glucose under the action of insulin. Under the 
same conditions as those of the following investiga- 
tion, the total quantity of glucose disap ing from 
the system under i is always equal to the sum 
of the equivalents of the glycogen deposited and of 
the oxygem absorbed. The conclusion 1s drawn that 
all the glucose disa g under the action of 
insulin is either oxi or deposited as glyco 
The fact that, in the normal RER qrested with & 
fatal dose, the end result is often a disa ce of 
DEN lycogen, with concurrent of respira- 
. tory metabolism, 13 attributed to the other action 
of insulin, in de g the new formation of carbo- 
hydrate in the liver. It is accordingly suggested 
that insulin in Paice oe roduces the same 
effects as in ph ut with abnormal 
intensity.—C. et J.B “Host, and H. P Marks: 
The fate of the pee g under the action 
of insulin. When the bl sugar Oa the eviscerated 
spinal preparation is kept at a high level for from 
two to five hours, by the intravenous administration 
of dextrose, there ıs no demonstrable change in the 
glycogen content of the skeletal muscles When a 
yperglycamia is maintained and insulin 1s ad- 
ee no significant’ part of the sugar which 
TR S 1s stored as a phosphate ester in the 
skele uscles. Under these latter conditions, how- 
ever, there is an increase of glycogen in the muscles 
sufficient to account for from 40 to 50 per cent. of 
all the sugar which disa . When the rate of 
sugar 10fusion is so slow that the blood sugar Bae 
a very low level under the action of insulin, 
muscle ayog not depleted to form some sears 
, Substance, en saiok sugar has been available 
there is a recognisable increase in glycogen. Similar 
results are obtained when the s preparation has 
not been eviscerated. Hypoglycemic convulsions, 
which are elimimated in the spimal preparation, pro- 
duce a great depletion of the glycogen content of the 
skeletal muscles—J. P. Hoet. and H P. Marks: 
Observations on onset of rigor mortis. The 
premen rigor mortis observed ın rabbits dyin ying 
hypogly yermic convulsions, or after prolong 
fia eeding, is not due to the accumulation of 
the lactic acid, nor to increased acidity of the muscle 
The absence of glycogen and_the decrease in lact- 
acidogen of the muscle are the determining factors 
of this mgor. These facts must be taken into account 
in discussing rigor mortis and also muscular contrac- 
tion —J C. Mottram, G M. Scott, and S. Russ: On 
the effects of f-rays from radium upon division and 
growth of cancer cells. Tumours growing in rats 
were exposed to measured doses of f-rays from 
radium. After varions intervals, small pieces.of the 
tumours were removed and counts made of the 
numer of cells in a state of division. Immediately 
after a dose of radiation large enough to prevent 
growth of the cells im vwo, many cells were found in 
a state of division, but very soon thé cells in mitosis 
disappeared. When irradiated tumours were left in 
the rats for some days after the irradiation, there was 
some return of cells in division, even after very large 
doses. The variation ın the results with the interval 
between irradiation and examination 1s ‘intimately 
bound up with.the varying susceptibility of the cells 
at different stages in their growth. 
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DUBLIN. 


- Royal Irish Academy, April 12.—J. 
breaking of water - drops Ey electric 
drops were to a transverse electric field 
was found explosive bursting of the drops 
occurred at critical values of the field, the relation 
between the field and ths radius of the drop being 
Fa/y=const. This 1s ın agreement wrth the ob- 
servations of C T. R. Wuson and G. I. Taylor on 
soap-bubbles. Drops greater than 0o-z cm. radius 
showed a type of disintegration for lower values of the 
electric field than those required to produce explosive 
bursting. Attempts to determine the ballo-electric 
charge developed by the bursting of the drops were 
unsuccessful. 


. Paris. 


TAN of Sciences, April 7.—Geo Claude : 
The present state of ammonia synthesis ing coke- 
oven gas. Reasons’ are given for the use of the 
hydrogen from coke-oven gas ın the synthetical 
preparation of ammonia. Photographs are given ‘of 
the works at Wazlers and at Ongree. the pre- 
liminary difficulties have been to a great extent 
overcome, and works using the Claude process in the 
last quarter of 1925 produced 10,000 tons of sulphate 
of ammonia or its* equivalent.—C. Camich L. 
Escande, and M. Ricaud: Viscosity‘and turbulence. = 
Max Morand: The luminous phenomena observed in 
a lithum itive-ray tube.—J Cabannes and J. 
Granier : e depolarisation of light diffused by some 
organic substances —G Bruhat: An apparatus for 
the determination of the orientation of a 
rechlinear vibration in the ultra-violet—aA. Cotton: 
Redad on tbe preceding communication.—S. 
Schlivitch : Photovoltaic battenes with unalterable 
electrodes.—Ch. Courtot and C. Pomonis: Study in 
the diphenylene sulphide series. Details are given 
of a method of nitrating diphenylene sulphide and 
of the reduction of the nitro product to aminodi- 
phenylene sulphide-—J. Roger d’Ansan: Remarks 
relating to the application of ocular gymnastics to the 
treatment of myopia and amblyopia. 


CALCUTTA. 

Asiatic Society of Bengal, April 5.—C. de Beauvoir 
Stocks: Folk-lore and customs of the Lap-chas of 
Sikhim. A translated collection of La myths 
and fairy-tales, supplying an analysis of the ancient 
religion The customs and superstitions of the 
different aspects of Lap-cha life and industnes show 
they are connected with the traditions of a pre-Buddhist 
faith —S. L. Hora: A short note on the distnbution 
and habits of Balwaniia Solsntformss (Benson). This 
bivalve lives in burrows excavated ether in hard 
blue clay or in friable sandstone. The species is 
common in the D and the Barak rivers an 
Cachar. It lives in a burrow firmly anchored 
foot at the anterior end, and is enabled to e 
it by a movement caused ry the expansion and con- 
traction of the foot. The Uriya cooles consider the 
animals of this species as a t delicacy and have 
devised an instrument for dislod them from their 
burrows —J. H Hutton: Diaries of two tours in the 
unadmunistered area east of the Noe Hills. Notes 
of a tour made by Mr J. P. Mills and the author in 
1923 to a part of the Naga Hills which, so far as 
known, has never been visited by any European 

by Lt. (afterwards General} Woodthorpe in 
18760 —D. N. Majumdar: Marriage and betrothal 
amongst the Hos of Kolhan—W Ivanow: Rustic 
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poetry in the dialect of Khorasan. ‘The 
peculiarities of the Persian dialect spoken in the 
poe of Khorasan are discussed, together with a 
ge collection of rustic songs from the district of 
Sabzawar—Hem Chandra Das-Gupta. A few types 
of sedentary games prevalent in the Punjab. Descrip- 
tion of six games pla with pieces on 
inscribed on rock or improvised on other 
material: (1) Dd-guti (two gutis or pieces); (2) Tre- 
ti (three pieces) ; Nad-guti (nine pieces) , (4) Sher- 
baka. tiger and goats); (5 tti-chitti- i (red- 
white goats); (6) Khutki boii (dug arcles). The 
first two have, as far as known, nothmg similar in 
other parts'of India; the third has Is in 
Bengal; the fourth in Bengal and Orissa; the fifth 
in Sumatra; the sixth in Assam, Orissa and Madras. 





ROME. 


Pontificia Accademia delle Scienze (Nuovi Lincei), 
March 21.—Teofilato: Some questions of ballistics. 
—Martinelli: The annual aes 1926) of the prediction 
ofice of the Ministry of Aeronautics, containing 
numerous notices #eferring to tides, terrestnal mag- 
netism, atmospheric pressure, etc.—Scatizxi: The 
polar and essential singularities of a summable de- 
rivative with variable index.—Neviani: The fossil 
hippopotamus of the Roman Campagna : notes on new 
discoveries,and bibliography.—Gianfranceschi. Certain 
‘considerations on the numerical results obtainable 
with the author’s formula for the distribution of 
energy in the black body spectrum.—Ludovici 
Marini: Climatic notes on Corfu. 


Royal Academy of the Lincei, March 7.—G. A. 
Crocco: Possibility of super-aviation. The pos- 
sibility of extra-atmospheric navigation is considered, 
and rt is shown that if the weight supported is 
constant the power necessary for Doune] fight is 
proportional to the velocity, but independent of the 
altitude, of the flight. Further, for a given initial 
weight and a constant specafic consumption, the 
amount of fuel paper: to cover a definite distance 
12 horizontal flight ıs independent of both the altitude 
and the veloaty—R. Nasini: The volati of 
orthoboric aad in steam. The recent denial by 
Anschutz and Riepenkrdger that orthoboric acid 18 
volatile in water vapour with the results of 
other investigators This acid may be distilled in 
steam at reduced pressure if the temperature does 
not fall below 60° ; at higher temperatures it volatilises 
even at the ordinary pressure. O.M. Corbino: The 
electronic theory of thermo- etic phenomena. 
The Lorentz and Gans theory, when applied to the 
case of a disc traversed by a centrifugal radial current 
of heat or electricity, predicts the formation of a 
circular thermo-magnetic or galvano-magnetic current 
of the same sense as the current produang the mag- 
netic field. This result is, however, contrary to the 
truth for both currents with all metals (ncludin 
bismuth) with the exception of gold, silver an 
copper The theory of Livens would permit of the 
elimination of the contradiction ın some instances, 
but the law of distribution of ve on which ıt is 
founded 1s not in accord wrth the laws of electro- 
magnetism,—S, Franchi: Gradual change Pk a iA 
line calc-schist and marble forms of the ihterous 
Nummulıtic and Cretaceous in the Val del Gesso and 
the Val della Sture di Cuneo.—A. Russo: Mixed 
individuals and gametogens, neutral individuals, and 
pre-conjugants in the biological cycle of the ciliates, 
in relation to those of the metazoa —Vasco Ronchi: 
Recent theories of flying shadows. This phenomenon 
is explained in the most natural and exhaustive 
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atmospheric stratum by the highly brilliant solar 
crescent —A. Rosenblatt : isation® of the 
oe of three bodies—A Ferrari: Comparison 

m the diameters of the ions of one and the 
same element, but with different charges. The 
diameters of quadrivalent manganese and lead ions 
are respectively 2-50 and 3-10 A.U., whereas those 
of the co nding bivalent ions are 2-95 A.U. and 
3-80 A.U—B Monterosso: Structure of Peroderma 
cylindricum, Heller.—Alberto Chiarugi. Phenomena 
of a ry and apogamy in Artemisia nitida, Bertol. 
—Umberto D’Ancona: Contribution to *the histo- 
physiology of striated muacle fibre. 


VIENNA. 


“ Academy of Sciences, March 18—W. Dorn; 
Fourier’s integrals considered as limiting cases of 
Fourier’s series—O. Abel: Morphological investiga- 
tions on the loid bones of horses—M. Belar: 
Communication from the Radium Institute, No. 186. 
On the coloration of rock-salt by Becquerel rays — 
K Przibram: On the theory of the coloration of 
tock-salt by Becquerel rays.—E Flatt: Regeneration 
of the long bones after removal ın the interior 
of the extremities of the newt (Triton cristatus) — 
M. Kohn and G Démotér: The behaviour of the 
penta-halogen-phenols to aluminium chloride in the 
resence of le (Communication No, 20, on 
Tomo-phenoles). 





Official Publications Received. ' 


of the Royal Society of Kdmburgh, Beamon 1925-10926. 
VoL 46, 2, No. 18° Partial Differential Bqnations and the Celonlus 
of Yarrahons. ByE T. paon. Pp. 126-185 ls VoL 46, Part 2, Xo. 
l4: The Dutnbation of Meoct:io Force In High Toltage Discharges. 
By Dr. A BM Geddes . 186-148. ja Vol. 2, No að. A 
pter in the Calealus of Yarations: Maxime and Nmime, for Week 
Varetions, of Integrals invol Detivativas of the Second 
Order, By Th. A Fou'syth. 140-19% 4a, Vol 46, Part 2, No 
16: On ple B of Surfaces and Non-Orti Qurvilinesr 
Ooordinates, By Dr. O. E. Weatherburn, Pp 196-903. 1s. (Bdinburgh: 
Robert Grant and Son; London: Wiliams and Norgate, Ltd ) 

Report of the Asronautical Reseaich Instatute, Tóôkyô Im Un- 
vermty. No. 13: On the Contents of Helum and other Constituents in 
the Natural Gases of Japan. By Yoshihiko Kano and Bonnownke Yama- 
gut. Pp. 847-300-++3 pletes. Kyé‘ Marun Kabushikı-Ka ) 76 


en 

Nigerie. Fourth Annual Bulletin of the cultural Department, 1st 
August 1925. Pp. 217. (Ibadan: Department of Amicniture) ds 

Ministry of Public Works, Egypt: Phymoal Department Meteo 1 
Report for the Year 1920 Pp. ux+i48 (Cano: Government Pu 
tons Office.) 80 P.T. 1 

rt of the National Baby Week Goune, 1925. Pp. 81. (London: 
ui Bedil, W.L) . 

United States Department of Agricultura. Department Bulletin No. 
1805: Bata in relation to the Production of Guano end the Destruction of 
Insecta By Bdward W. Nelson. Pp. 1} (Washington, D.O, : Govern- 
ment Prntmg Ofee ) 5 cents 

The Rockefeller Foundation, Annual Report for 10H. Pp ma447+ 
84 plates (Now York ) A 

Annales do l'Institat de Phymqnedu Globe, Fascicule spécudl oohsaorè 
aux evpérienoes de la courtane sur la dew ondes admennet, 
Pp riu+60. (Pars: Les Presses universi de France.) 

Poradnik dia Semoukéw, Tom. 6, SBotanika, L Pp, m+718 
(Warsawa. Imienia Mianowskiago 

b of Susnuñe and Industrial Research. Second Report of 
me Aniaatves Research Oommttse Pp m-+128 (London H.M. 
Btatsonery Offloe.) ts net. f 


Transactions and Pac the Royal Society of Bouth Augtralia 
(Incorporated). Vol 49. Edr by Fror Walter Howohin; by 
Arthur M. Lee. Pp. in-+884+% p (Adelade.) 18s 

Pubheatzons of the Waeh burn Obeerratory of the Unirermty of Wisoonmn. 
Vol 14, Part %: Mondan Observations of Companson Stara, By Albet 
8B. Fhot Pp. 180-425. (Madmon, Wis.) ' 

The Univermty of Ohicago 
Vol. 4, Part 4; o +45° of Kapteyn's Selected 
Proper Motions of 1041 Stara. By Olver Jostin Lee. 
(iaeo, DL: Umremty of Ohieago Press; London: 

niversity Press.) 


Carnegie Endowment for Internetional Peace Dimon of Intercourse 
and Hducation. Annual Report of the Director for the Year 1045, Pp 
-+5 plates. (New York ) 


Areas; Parallaxes and 
. v+67. 
bridge 


* Publications of the Yerkes Observatory. 
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Diary of Societies. 


SATURDAY, Mar 8. 


Borat Boonrrr or Manors (Otology Section) (Annual General Meeting), 
ab 10.30 4.0.—L, Collodge: Mosher’s Method of Skin 
Boran ‘burrrroriow or Gumat oharipr ei P. O. Busk: The 
hoe saves sa Clima Bestion) ( 
or Manoirs ana and tol at 
Hotin Som Wells). = 


SUNDAY, May 0. 


Rovat Bocurry or Apion (Balnsology and Citmatol Section) (a$ 
Liandriod Wells). ad ¢ 


< MONDAY, Mar 10. 


Borau Iau Aaapmey (Dublin), at 415, 
BiocmmicaL Boarry (in Ph Labora , Bh 


Barton-W. 
D. Carey : The Ondes and Oxyncids 
pT A Now Method of Gfaphia Formulm.—Prof. O. Lovatt 


Optacal Rota 
Proans.—8. W. Bilis: Afusory oo the Nalare @ iho of 
Oxygen by Pusstomted Oompounds.—H P. 


on the 
the Para-th H 
yr ormone (Ool). J G. 


Smith: A Thermal Study of o Mechanism.——H. A. 
Abramson, P. Hgxietor, cad k The Fate of Bodrum Lactate 
nested mm tra 


the ba retail Act, the 
Adminutration of ates Act, an the Land Regutration Aot {eon 
Sere oa pipo by O. H. Bodolls:on The Betèied 
Mupica, Soaerr or Lompar, at oe Meeting.—At 9 —Sir 
Berkeley Moynihan: Annual Orato 
Borau GroararmoaL Soonmry (at olan Hall), at 8 80.—Herl Cawdor : 
The People of the Tsangpo Gorge. 
. TUESDAY, Mar 1L 
GEOLOGICAL AND nen Soorrry, at 


(Tyndall Leobares) (1). 
Bootoctaan Soormry oy Lowpox, a$ 6.90.—O0. A Meris Hawkes: On 


R. T, Da ) Bomo Paramtes of Rats in te Boological Bomety’s 
sha we as a Factor in the Bpread of Gapewarm 
ria 


LhorrrroTs oF ae (at Royal Collage of Beene) at 680 —H. H. 
» Wim : The Relatwonahtp of Physica to Asronantical Research 


J 
Dorrera or Marom Hraoaes, at 6.80. 


Quart Microscorioa, Oxon, at 7.80,—H. Heron-Allen and A. Herland : 
Selecklre Building in the Shells of the Foraminifera. 


WEDNESDAY, Miy 12% 


Prostology) 
8s Seton Pringle 
Discnasian on 
a Yatoget the Come Metzots im Raeeoizon ofthe Colon, ST eryr 

at 6,-—-Informal Meeting. 
Borar Soonerr or Ants, at 8.—W. & Bradley: Industrial Welfare in 
Preteaoo 


Hvamm Hpuoatox Eoorecy (sb Royal Bocisty), ab 8.90. —W. tT J. 
Gun: Bome Aspects of Hereditary Ablity. 


THURSDAY, May 18. 


NO. 2949, YOL. ar 


—Dr. Oolin Campbell and Prof. H. B Dixon: Rrplonoù. Mevs in 

Mixtures. — As 7 45. —Pars IL Hrplomve Reachons Gon 
Sir Dugald 

: Combustion in 


? Bxplosions m Petrol Bngines, 
Borar Rocury, ab 4.20,—fhr Arthur Behuster: A Review of Mr. Georgo 
W. Walker's Magnete A —Dr A. I H. Tuton ; The 
a Measurement of 


Atmospherios. — T aM le: Is aii gam ol 
Nitrogen, and of H. ~ at 0° 
Dienst sear De aad do hils ong Pree E 


LorDos Marma roaL Bouwrr t Boyal Astrondnieal Somety} a 5. 
pee ATT or Macpicoms (Netrelogy Section), at &.—Ann ral 
or ParHoLogy amp Rewmaron (Br. Migra Op jorbo Takas 

&.—Dr. L. Oolebrook: The Ohemo-Therapy of Bactartal Infections 


(Lecture). 
opie Gyula af Common tine @ a OEE: THe 
ton of 
Orria Socurry (as Imperial Oollege of Besence), at 7.80.-—B, Graves: 
of the Laving —Dr. L O. Martin: The Dustribntzon of 
one m tary O Images. 
Oo: Associa Tio. x 1 


FRIDAY, May lt 


Tinerrroriow or MomorraL awp Oouwrr Heroursens (North-Western 
panot) (at Blaokbarn), a$ 10 45 br 
AL ÅSTROROMI 


oar Bocwry, at 
Para Bonney or Tornon (ab Tap Oollege of Balance), ab 5, —L. 
Hartahorn: The Propertaes of Mu ustance at Tele- 
prone Frog Frequencies —Prof. A. L Narayan and K R. Bao: A Note on 
TI of Bismuth and the Nabtore of 'roveeulttmes,’—M. O. Johnson : 


The Distnbatson of Intensity m a Pomtive Hay Spesiyal Line,—De. H. 
X. ¥ournter d'Albe: Demonstration. 


Stato Transformer Testing and Test Plant Reqniromenta 

Baitrway OLua (at 65 BOS Be SW) a T.20. — B. M. Baxley: 
Bome Observaizons on Modern Locomotire 

Roya, Lerrrcorion oy Guxat Berman, at 9.—Seton Gordon: The 
Golden Maglio end ite Nexghbours. 


SATURDAY, May 16. 


Bovis berrrorion or Gamat Batid, et &8—Dr. G. O Simpson: 
Atmosphens Hlestrity (1). y 


PUBLIC LECTURES. 
MONDAY, May 10. 


Oates mae (Daing Bira HB. ori at ere a Wagniaff: 


_ THURSDAY, Mar'18. 
Umrvanarry CoLLaaa, aà 2.90,—Sir Flinders Petre: Recant Drecoveries 
in Hgypt. 


CONGRESSES. 
Mar 18 ro l5. 
Imsrrrors or Taaweroxt (at Birmingham) 


. 


May tt To Jum 2 


Irau Narwa Cowgawss or Puar amp Arrima> Oweeray (at 
Palermo). 


Mar H, mro 
LFTERXATIONAL GEOLOGICAL Cowarrss (at Madnd). 


É May 24 ro 29, 
DrrensariomaL OmwrrmoLoaical Comauxas (at Copenhagen). 


Mar 25. 
Dremu riowaL Socurry FOR THR Prorsoriom or OnILDHOOD (Rf Rome). 
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Science in Industry. 


HE British Science Guild, the annual eeiiy of 
which was held on April 29, occupies a peculiar 
position among kindred societies. We have societies 
concerned with the promotion of science in general— 
notably the Royal Society—and of particular scierices 
such as chemistry, physics, geology, botany and zoology, 
and their numerous progeny—physical chemistry, bio- 
chemistry, and the rest. There are other societies — 
the Society of Chemical Industry is a good example— 
which devote themselves to the application of parti- 
cular sciences to industry. The British Science Guild, 
founded by Sir Norman Lockyer in 1905 “‘ to promote 
the application of scientific methods and results to 
social problems and public affairs,” is not a scientific 
society, nor an institute of industry, nor an educational 
association. It is a national organisation, the chief 
purpose of which is to reconcile the interests of science 
industry, and education, and to co-ordinate their 
activities. Sir William Bragg, in a recent broadcast 
talk explaining the work of the Guild, said: “In 
originality of scientific work, mechanical ingenuity and 
operative skill, our race is in the forefront.” This 
claim will be confirmed by the most cursory inspection 
of our national roll of men of science and invention, 
But there is something lacking, he suggests, and that 
is “a spirit of unity among all classes through) the 
aliens of science, invention and labour working as 
a single force for national development and common 
welfare.” To this “ spirit of unity ” the nation, beset 
by its war-heritage of financial and industrial problems, 
will have to pay increasing homage if it is to maintain 
its leading position, achieved in large measure through 
its “scientific work, mechanical ingenuity, and operative 
skill.” f i 
The traditional rôle of the British man of science is 
to discover fundamental scientific prindples and to 
regard their application as a matter of subsidiary 
interest. Huxley, in his essay on the “ Progress of 
Science,” says that the history of physical science 
teaches that the practical advantages it offers nevtr 
have been and never will be sufficiently attractive to 
men inspired by the inborn genius of the interpreter 
of, Nature to give them courage to undergo the :toils 
and make the sacrifices which that calling requires 
from its votaries. Their real stimulus comes from the 
joy of discovering the causes of things—from ' the 
supreme delight of extending the realm of law. and 
order ever farther towards the unattainable goals of 
the infinitely great and the infinitely small between 
which our little race is run.” He refers to the practical 
applications of science as the “ fidtskm and jetsam 
of the tide of investigation ” destined to be turned 
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into the wages of workmen and the wealth of capitalists 
while the wave of scientific investigation advances 
proudly over the ocean of the unknown.. 

If Huxley adopted-an exalted view of the value ‘of 
pure scientific investigation, he recognised that the 
interests of science and industry are identical. There 
is happily an increasing recognition-of the need for 
“the alliance of science, invention and labour” for 
which Sir William Bragg pleads, a need often illustrated 
by our scientific and industrial history. The classical 
example of the traditionAl rôle of the British man of 
science is provided by the history of the aniline dye 
industry, based on Sir William Perkins’s discoveries. 
It is of interest to recall that when Perkins discovered, 
in 1856, the first aniline dye, ‘ rhauvine,’ he was working 
on the constitution of quinine. Diverse explanations 
have been offered of our failure to establish a great 
industry at an early stage on the basis of these dis- 
coveries. It has been said, for example, that after 
the death of the Prince Consort, Hofmann abandoned 
his professorship at the Royal College of Chemistry 
and returned to Berlin, taking with him a band of 
workers who possessed the expert knowledge of the 
aniline dyes. The late King Edward VII.’s great 
interest in the technological developments at South 
Kensington was due—so he assured Lord Haldane— 
to the fact that this work would have been accom- 
plished by his father, the Prince Consort, but for his 
premature death. Others have suggested that the 
fate of the aniline dye industry in Great Britain was 
sealed by the control which English chemists exercised 
through their patents, by which so much money was 
made that they ceased to care whether the industry 
developed further. 

Whatever may have been the cause, the dyestuffs 


industry in Great Britain was neglected, and the |, 


Germans took it up and by skill and patience developed 
the industry gn a scale of which we are, alas, too often 
reminded. How much effort and money—both private 
and public—have been expended to recover the lost 
ground and what serious risks we have ruñ in the 
meantime, even as regards our national security? 
Dr. E. F. Armstrong, in the course of his address 
at the annual- meeting of the British Science Guild, 
while admitting that the fight is not yet won, was able 
to empress optimism as to the future. He stressed 
the need for the: application of scientific method 
to technical success, adding, however, that “ it is more 
than ever true that without commercial prudence and 
ability, complete success is unlikely.” - The harvest of 
research ripens slowly, but the industry is finding its 
faith in research justified. At the present time the 
dyestuff industry în Great Britain is protected not by 
a tariff, but by absolute prohibition of the import of 
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dyes and intermediates, except under licence, and it is 
satisfactory tq learn that few licences are granted on 
the grounds of quality or price. 

The original dyestuff industry in Germany, as Dr. 
Armstrong reminded his audience, grew into a synthetic 
organic chemical industry manufacturing drugs and 
many other synthetic products of everyday use. In 
addition, the industry became “a potential arsenal for 
chemical warfare.” The improvisations made by 
Britain during the War, involved mistakes which were 
paid for in human life and treasure, “ but right well 
was the work done by our chemists ; and the country 
can never repay, nor should she ever be allowed to 
forget, the debt she owes to them.” Their work is 
being continued, and the dyestuff industry in Britain 
has made progress which, all things considered, is 
regarded as a real achievement by maged ina ponton 
to judge. 

The artificial silk industry occupies a brighter page 
in the scientific and industrial history of Great Britain. 
The silk thread is and has always been a manufactured 
article, not a natural product, whether the agent be a 
silkworm or a chemical worker. So long ago as the 
early years of the eighteenth century, Réaumur realised 
that what a worm could do, civilised man might also 
hope ta accomplish. M. Bon at about this time 
produced gloves and stockings from a yarn formed 
from the web of the familiar domestic spider. The 
inventor and pioneer of the artificial silk industry, 
Hilaire de Chardonnet, deliberately applied his chemical 
knowledge to this problem. He succeeded in trans- 
forming cellulose-into a soluble colloidal form, -which 
he converted into a thread, and on the basis’ of this 
discovery he founded a factory in his native town; 
Besançon, and established’a sucvessful industry. Other 
processes followed, such as the Lehner process, 
established in Switzerland. 

Of special interest to British chemists is the viscose 
reaction and process, by which cellulose in the form 
of wood-pulp is synthetically converted in two stages 
into the water-soluble sulphocarbonic hydrate ester: 
This process, discovered in 1892, was an incident in 
a sustained study of alkali-cellulose and the mercerising 
process conducted by Cross and Bevan from the year 
1880. At the appropriate moment, the inventor gave 
invaluable assistance in the industrial application of 
the discovery. The industry is greatly indebted to 
the invention by C. Topham of the centrifugal spinning 
box known as the ‘ Topham box.’ ` Finally, the necessary 
capital and enterprise were forthconiiig for commercial 
exploitation. Messrs. Cortaulds took over the viscose 
experimental plant at the Kew_works of the Zúrich 
Lamp Company in 1904, and established new works at 
Coventry in the following year. But it was not until 
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1907 that the process was sufficiently advanced for 
industrial application on a large scale. 

Another process for artificial silk production—the 
product is now known as ‘ celanese ’—is based on cellu- 
lose acetate, the familiar aeroplane dope of the War, 
manufactured by the process of H. Dreyfus. In this 
case a great War industry was turned to a peaceful 
application. Many other processes for the production 
of artificial silk have been devised both in Great Britain 
and on the Continent. The exploitation of cellulose 
in its various forms has indeed attracted intensive and 
sustained study throughout the world. It is gratifying, 
especially to those who remember the chequered history 
of the aniline dye industry in Britain, that the viscose 
process, a triumph of British science and industry, has 
now acquired such an assured position. - ‘ 
- Both men of science and men of affairs should read, 
mark and digest those contrasted histories. Their 
moral is fairly obvious. We have outgrown and out- 
lived the Victorian age with its smug complacency, its 
narrow political creeds, its devouring animosities. To 
<reate a new world from these smouldering embers, we 
must recapture the Elizabethan spirit of adventure 
and combine with it “a spirit of unity among all 
classes through the alliance of science, invention and 
labour working as a single force for national development 
and human welfare.” T. Lu. H. 








Carbon and Silicon: the two Foundation 
Stones of the World. f 
A Comprehensive Treatise on Inorganic and Theoretical 
Chemisiry. By Dr. J. W. Mellor. Vol 6. C. (Part 
. I). Si. Silicates. Pp. x+1o24. (London: Long- 
mans, Green and Co., 1925.) 63s. net. 
R. MELLOR tells us that the proverb ‘ diamond 
cut diamond’ is of Hindu origin and that, 
* consonant with their mystic temperament and glowing 
imagination, the Hindus consecrated the diamond to 
cheir chief gods and attributed to it sovereign virtues.” 
Our temperament is such, that though mystics may 
prosper among us, we seem to have no imagination. 
Kf we had the least, we should worship diamond as the 
basis of life and every chemist would proudly ‘display 
the gem as his sign of office. Every chemist, too, 
would marvel greatly at the properties of silicon and 
would seek to contrast them with those of carbon— 
me the symbol and substance of mobility and life, the 
other almost that of fixity and death. As it is, the 
physical chemist learns nothing of the chemistry of 
arbon and of life and less of that of silicon and 
silicates, the organic chemist nothing of silicates, 
hough these pave the earth. Silica we can show but 
adly, shut up in secrecy—yet we make gems of-it 
and so honour it in silence. 
NO. 2950, VOL. 117] 


NATURE 


683 


This is the sixth volume of Dr. Mellor’s stupendous 
treatise. Carbon and silicon, chiefly the latter, are the 
subject matter. It is impossible to do justice to the 
gréatness of his work—to rate it at its proper value, to 
appreciate the truly scientific spirit in which, throughout 
the years, he has wrought for us, the excessive modesty 
of his presentation, his wondrous talent as a compiler, his 
almost uncanny faculty of unearthing information, 
his power of curt expression and concise statement, 
his logical, unbiassed attitude. That one man should 
accomplish so much is more fhan remarkable. Know- 
ing him and having had the privilege of admission 
within his sanctuary, I have some understanding of his 
method and temperamental peculiarities, including his 
match-devouring capacity and his phlegm: but all may 
read his character in his work, if they will. What is 
not known is the wonderful manner in which the ways 
of his life are made smooth by the care of a devoted 
wife. Little as he is seen in the world, all who know 
him are his admirers and friends. He is not only the 
bibliophile and dictionary maker but himself a scientific 
worker and has long been scientific’ leader of the 
pottery industry. How entirely our Royal Society 
system fails in recognising scientific worth, how partial 
it is in its judgments, is, shown by the fact that the 
Society, to our- great loss, does not yet number ‘him 
among its fellows. 

Dr. Mellor’s books are not for babes but every: one 
who aspires to be rated a full-grown chemist should 
possess them and ponder their every page, scarce one of 
which does not offer many problems. They are costly 
but worth whatever sacrifice their purchase may entail: 
We may hope that when teaching is made rational and 
the farce is no longer perpetrated of calling upon 
students merely to memorise and reproduce, the exist- 
ence of books such as Mellor’s will be recognised and 
they will be treated as living instruments. Then, proof 
of power to read, interpret and use them, whenever 
occasion arise, will be asked for, instead of the parrot- 
like memorised acquaintance with the text- book, now 
forced upon students. 

The réal value of the treatise lies in the demand. its 
statements make upon the intelligence—the aid they 
afford as a key to the literature. Any one who has 
learnt to use it will have learnt to read: to ask himself 
what can be the meaning of the numerous, often diwerse 
and irreconcilable statements that are on record. 
Indeed, the book is only to be read with full profit -if 
it be read always in a critical comparative spirit. :: The 
author’s attitude is nearly always non-committal: 
“ Here are the statements for which you have paid me 
three guineas a volume, now take your choice.” He 
never adopts the clerical (? neo-chetnfcal), dogmatic 
attitude: perhaps he too rarely sums up or makes 
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statements of odds. It is this quality, however, that 
gives all his writings their peculiar value and charm. 

It. is Impossible to turn over the pages of such a 
book without being constantly reminded how incom- 
plete and unreasoned is our knowledge. Take the 
question of the forms of carbon—“ are graphite and 
the various ‘chars’ distinct forms of carbon, different 
from diamond?” It is clear, from X-ray analysi 
that the carbon in graphite and in ‘ chars’ is, at least 
in part, different from the carbon in diamond. The 
structure of the diamond; as determined by Sir William 
Bragg, is that we should expect on general chemical 
grounds. It may be regarded as a close-packed 
assemblage of regular tetrahedra. If we dissect out of 
a layer, a ‘string’ of the atoms and fully clothe these 
with hydrogen, we obtain a paraffin hydrocarbon—a 
linear’ assemblage in which lines drawn between the 
centres of contiguous carbon atoms meet at the tetra- 
hedral angle. If, instead, we dissect out a hexagonal 
block of six carbon atoms and surround the system 
with only six hydrogen atoms, we get benzene. 
Graphite is clearly benzenoid and go are the chars, even 
the ground substance of coal: still, proof has yet to be 
given that pure graphite is carbon and carbon only. , Sir 
Charles Parsons has been led to the conclusion, that no 
valid proof has yet been given that diamond can be 
produced from ‘black carbon’ nor indeed from any 
carbon compound. The heat of combustion of graphite 
is stated to be so near to that of diamond that a close 
equilibrium between the two forms is to be expected— 
if, indeed, they be allotropes. However complex, a 
purely benzenoid structure would scarcely involve 
` blackness—this js rather to be regarded as proof of the 
presence of ethenoid. carbon in addition to benzenoid. 
The writer has long inclined to the view that there is 
but one carbon—the diamond form—and that graphite 
and the black chars are hydrocarbons in which, may 
be, only a minute proportion of hydrogen atoms is 
present, yet "sufficient to prevent the system lapsing 
into diamond. 

Examination of the statements brought together by 
Dr. Mellor with reference to a second form of silicon 
but lends support to this view—in this case also there 
is no clear ‘ proof’ of the existence of more than one 
form of the element. 

It.is surprising how little attention has been paid to 
silicon. Carborundum, which is next the diamond in 
hardness, also has received far too’ little notice. A 
colourless, crystalline compound, half carbon, half 
silicon, a product of the electric furnace, it has revolu- 
tionised the practice of machining steel work and almost 
made the file unnecessary but the chemist has paid 
it scant attentien. What exactly is its structure? 
X-ray analysis has at least given the.interesting result, 
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that the distance apart of the atomic centres is con- 
siderably greater than that of the carbon atoms in 
diamond. A strict comparison is needed of the diamond 
with silicon and the intermediate carborundum. These 
fundamental problems, strangely enough, receive but 
indifferent attention, yet they are of surpassing interest. 

Again, though it fashions the world and we are 
made from it, we pay no heed to carbonic acid—it’s 
such a little one in acidity. Mellor gravely puts K, as 
23,000 times K,, according to some great authority’s 


calculation, then quietly writes the formula HOC :0. 


Reading between the lines, it is easy to see that we 
simply do not know what the acid is. It is not bibasic, 
if the evidence have any force that Worley and T have 
adduced, indicating that sulphuric acid is unibasic. 
Still, in all our student’s bibles 1 is written that it. is— 
who shall say that our science is not a religion, based 
upon faith, not fact; who, that we do not need a sense 
of humour to grasp its contradictions and „more 
imagination to guess its riddles. 

Nothing is more striking, in turning over Dr. Mellor’s 
volumes, than the evidence they afford of our’ casual 
and unregulated methods of attack: creatures of 
impulse and opportunity, particulerly of fashion, as we 
are, ‘science’ thus far has done little to put its big house 
in order. Thus, a vast amount of work has been done 
upon the heat of cembustion of carbon compounds; 
yet the fundamental constant, the heat of combustiom 
of carbon proper, in its several forms, has never been 
subjected to experimental criticism. The values on 
record are clearly open to question and the discrep- 
ancies are not slight. Such an inquiry would obviously 


be laborious and difficult: the vaunted ‘ research habit’ 


that is now coming upon us is one which tends rather 
to the cultivation of the armchair problem and high- 
frequency advertisement. 

The importance of the volume before us is to be 
found in the display it makes of the silicate maze 
Never before has so vast a body of information upor 
the subject of silica and its combinations been laic 
bare for inspection but how disconcerting is the 
picture. Take statements such as the following: 


“ The molecular theory of organic chemistry finds nc 
ication in the chemistry of the silicates. . . 
though the existence of definite radicles is bein 

recognised, yet the condition of this branch of chemistry 
is very like that of organic chemistry before Avogadro’: 
hypothesis had been adopted as a guide. Sucl 
molecular formule as we have are, at present, o 
doubtful validity. After all has been said, the con 
stitution of the silicates is nòt much in advance o 
A. Laurent’s time, when he could say in his ‘ Memoi 
sur les silicates ’ : 

We have e silicate that contains Si,,0.,Mg,,Al,Hy 

and we discuss seriously whether the atoms hav 
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the arrangement -(11SiO,.21MgO) (SiO, . Al,O;) 
g; or 7(SiO,. 3MgO) 2(3Si0,. Àl,O,) 15Aq; or 
7{8i0, . MgO . 2,0) a(3S10, . AO) Aq; 
hundred other similar formule. 
prove that the silica is distributed inte three principal 
groups; that the magnesia forms two distinct com- 
binations; that the water occupies two Uifferént 
places? Does this salt by its reactions split into 
magnesian silicate on the one hand and an alumino- 
magnesian silicate on the other? I have often read 
the discussions that have taken place on this subject 
and I avow that I have never found anything but 
what was arbitrary or according to routine; what I 
saw most clearly was that, in general, the greatest 
egard was paid to. authority. . . . We should arrive 
it results quite as satisfactorily by putting the atomic 
ietters of a formula into an urn and then taking them 
ut, haphazard, to form dualistic groups.’ ” 

Is it right, however, to say that the molecular theory 
of organic chemistry finds no application in the 
chemistry of the silicates? The peculiarity of the 
silicon atom seems to be its great love for oxygen 
sombined with an astounding platonic readiness to 
share its love with a neighbouring atom of its own 
cind. J am tempted to think of quartz as built like 
yaraffin-wax, oxygen taking the place of hydrogen, 
zach pair of atoms being shared by two silicon atoms. 


fust as CH, is the ultimate unit in the one, so sið 


nay be the ultimate unit in the other. We may 
victure the oxygen atoms climbing, as it were, like 
nonkeys, spirally, up a pole of silicon atoms joined in 
ig-zags, just as are carbon atoms in stearic acid. 

The high-temperature, optically inert form of silica, 
srystobalite, may conceivably be an ethenoid form of 
ilica more akin to carbon dioxide. The X-ray workers 
vould have us regard the mlicon atoms as unpaired 
und linked by oxygen, each as in touch with four 
*xygen atoms. If so, we must think of silica in terms 
«f oxygen rather than of silicon. The amazing hardness 
f quartz is astonishing from this point of view: oxygen 
ems to provide no soft cushion for silicon to rest upon. 
Ve ask for “more” and perhaps more chemical 
eeling from the rays before deciding. The key to the 
nterpretation of silicates may well be found in petrolagy 
-a discipline thus far despised and neglected of chemists 
—in the study of their evolution as minerals. The 
‘hemist who is both chemist and petrologist, with 
‘eometric sense and power to interpret X-ray indica- 
ions, will have open to him a vast and fertile field of 
xploration. The volume under notice may serve to 
aspire such a man. Our present neglect of geology is 

Chemist and physicist need put their heads together, 
F we are ever to solve the problems. The development 
«€ pyro- and piezo-electric effects in quartz may be 
aken as an example. These are regarded by physicists 
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as an intrinsic property of its substance. Quartz seems, 
however, to be an electrolyte, because of the ce 
of included silicate. It seems likely that all such effects 
in*crystals are of secondary origin — perhaps mere 
frictional electricity manifestations. 

Dr. Mellor, perhaps unfortunately, makes no attempt 
to paint broadly the character either of carbon or of 
silicon and deals with only a few of the simple com- 
pounds of carbon. It were time that we developed 
such themes in setting ourselves cross-wortl puzzdes, 
We assume that we understand carbon. Supposing 
that the would-be silicon chemist were to ask: ‘ What 
precisely are the ways in which carbon can associate 
with carbon? I wish to be clear, in order that I may 
apply your experience of carbon to silicon. Mellor i 
nowhere tells me.’ Can we answer ? 

Malang this and that statement, we should soon be 
pulled up. If our friend had the sense of logic he 
would soon say: ‘ Yes, you make that assertion but 
upon .what evidence?’ Upon revision, organic chem- 
istry seems to the writer to be in a very loose state. 
It is far too much upon paper. We have made no 
proper use of the gift the gods would give us. Van ’t 
Hoff began to think in terms of the solid but he only 
began ; he made no full, logical use of the model he 
adopted. Probably he was carried away by the 
wonderful consequences of his hypothesis, by finding 
satisfactory method of explaining optical activity and 
so, without inquiry—he was but imperfectly fledged as 
a chemist—fell in with the current practice of thinking 
in terms of single, double and triple bonds. So, it 
came that he pictured tetrahedra as united apex to 
apex in paraffinic, edge to edge in ethenoid, face 
to face only in acetenoid compounds. He made 
no attempt to arrange his models in close-packed 
systems: in fact he took no notice of crystallographic 
problems. 

A solid model of the carbon atom is best made by 
truncating a regular tetrahedron, so that’ each face is 
reduced to a hexagon, by substituting for each of the 
solid angles a three faced pyramid. When such 
“tetrahedra” are close-packed, face to face, they 
form a rigid mass—which is precisely the structure of 
the diamond, as disclosed by X-ray analysis. We 
have to picture the four affinities each as directed 
towards the centre of a face, not to the apex of the 
tetrahedron. It may be added that only one other 
form of packing, presumably the ethenoid, is possible. 

The consequences of such treatment of the problem 
are of moment. Limitations are introduced not 
hitherto foreseen. The models are more suitably made 
by fitting four rhombic dodecahedra symmetrically 
together.. These may be joined in line, with zig-zag 
centres, without restriction of length, as in paraffins, 
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They may also be grouped in closed systems of 
six, fitting closely, without stress or strain—as in 
hexamethylene and benzene. The arrangement in 
these cases is that of the diamond. ‘A comp#tt, 
symmetrically closed system cannot, however, be 
formed with less than six carbon atoms. Three 
tetrahedra can be arranged in paraffinic order but one 
and three then only touch at a single dodecahedral 
face. If the three be placed symmetrically, the third, 
in the m@dian position, is in contact with one and 
with two at only three dodecahedral faces, that is to 
say, the contact is only_three-eighths that of the 
paraffinic type; moreover, the three atomic centres 
are not equidistant. Four may be arranged sym- 
metrically, in which case one and three are united as 
are the two in the ‘ symmetrical ’ arrangement of three, 
three-eighths as firmly as in a paraffin. The difficulty 
is with five—one and five touch at only a single 
dodecahedral face : yet we are told that hexamethylene 
rapidly passes over into methylpentamethylene. Thé 
polymethylenes, therefore, should be a fascinating field 
for X-ray study. Prof. W. H. Perkin has synthesised 
a great number of tri-,'tetra- and pentamethylene 
derivatives : 
‘systems. Convincing evidence of such constitution is 
needed. Prof. Perkin is known as a great user of the 
word ‘research’: by his unrivalled preparative skill 
he has enriched our lists with a great variety of new 
products. Let us hope that he will now turn to analytic 
studies and do a little ré-search in his own field, so 
that we may learn to know his numerous progeny 
better and feel satisfied that they are rightly baptised. 
Gomberg’s work has prepared us to receive surprises. 
We have too long talked in terms of rings. Our minds 
are hypnotised by looking always at loosely-strung 
formula. 

One case is clear, that of camphor ; this cannot be 
what it is supposed to be, a dipentamethylene deriva- 
tive, which is nothing short of a geometrical im- 
possibility. A possible, if not probable, alternative 
formula is the following : . 


H H ' Fy In this, three 
EN TN carbon atoms 
are common 

> 
a >, ra Be 45 tino: hera 
è e methylene 
H, H H groups. The 


dotted portion is to be thought of as upnght upon 
the undotted. Almost every change wrought upon 
camphor probably involves molecular rearrangement 
—like the juvenile game of chairs, in which almost 
every child gets up and only sdme recover their 


original seats. e e 
. The suggestion the writer would make to aii 


NO..2950,*VOL.' 117] 


it is assumed that these are all closed: 


generally is that we be ‘off’ with the old before 
seeking new loves among elusive electrons and polar 
affinities: that we set our own rather untidy house 
in order before, inviting our colleagues to visit and 
inspect us with their variously penetrating rays. 

; Henry E. ARMSTRONG. 





` Guides to the French Fauna. 


(1) Faune ds France. Par J.-J. Kieffer. 11: Diptères 
: (Nématocéres piqueurs); Chsronomide Ceratopo- 
goning. (Fédération française des Sociétés de 
Sciences naturelles: Office central de faunistique.) 
Pp. iii+139. (Paris: Paul Lechevalier, 1925.) 

18 francs. a 
(2) Fawne de France. Par E. Séguy. 12: Diptéres 

(Nématocéres “piqueurs); Ptychopteride, Orph- 

nephilide, Simuliide, Culicide, Psychodide, Phle- 
' botomine. (Fédération française des Sociétés de 

Sciences naturelles: Office central de faunistique. 

Pp. iii}+1zog. (Paris: Paul Lechevalier, 1925. 

15 francs. 

(2) HE two most recent fascicules of the “ Faun 

de France” treat of those Diptera Nemato- 
cera that have piercing mouth-parts and blood-suckin; 
propensities. The late Abbé J.-J. Kieffer’s monograp! 
of the subfamily Ceratopogonine provides a concist 
and up-to-date guide to the study of these small anc 
obscure midges. Prior to about 1900, only about sever 
European geriera were recognised, but during the las 
twenty-five years quite three times as many havs 
been disclosed as inhabiting France alone. In tha 
period we have learned something of the metamorphose: 
of several, and also that some of these flies have the 
curious habit of sucking the blood of other insects 
The Abbé’s diligence as a systematist has raised hin 
to the front rank as an authority on the group, and i 
is satisfactory that he has brought together so muck 
recent information in a convenient compass. 

(2) The remaining blood-sucking groups are treate: 
by M. Séguy, and the most important of these are th: 
Culicide, which are held to include also the Dixide 
of many writers. This family is dealt with in th: 
amazingly small number of 39 pages, which is onl 
attainable by the use of synoptic keys in place o 
detailed descriptions—a feature adopted throughou 
the “ Faune de France ” series. It is almost amusin 
to note that after all the nomenclatorial shiftings th 
yellow-fever mosquito has been ,subjected to, tha 
M. Séguy has thought fit to go back to its old name 
‘Stegomyia fascrata. The minute papatasi flies (Phle 
botomus) include four-species, and there are twenty 
four species of Simuliide enumerated. 

In addition to the above blood-sucking forms, tb 
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two small families Ptychopteride and Orphnephilide 
are included, the last-mentioned being represented by 
a single species: its larva and-pupa are figured after 
the recent work of Saunders in Cambridge. Uniformity 
of treatment and arrangement, in spite of its being the 
product of a number of specialists, are by no means 
minor features maintained in this useful guide to the 
French fauna. Its cheapness and handy proportions 
raise the wish that something corresponding to it 
existed with regard to animal life in Britain. 
A. D. I. 





Colliery Management. 

Colliery Working and Management: comprising the 
Duites of a Colliery Manager, the Superiniendence 
and Arrangement of Labour and Wages, and the 
different Systems of working Coal Seams. By H. F. 
Bulman and Sir R. A. S. Redmayne. Fourth edition, 
thoroughly revised and much enlarged. Pp. xv+ 
393+ 32 plates. (London: Crosby Lockwood and 
Son, 1925) 425. net. 


N the opening sentence of Chap. iv. of this work 
the authors ask: ‘ What manner of man ought a 
colliery manager to be ?” Their answer to this question 
should be read by all those self-elected critics who at 
the present time single out the coal-mining industry, 
from all the industries of Great Britain, in order to level 
wholesale charges of inefficiency. A perusal of this 
book reveals the wide knowledge of pure and applied 
science, and of sociological, commercial, and other 
problems, required by the colliery manager of the present 
day. 

The book takes a broad view of the British coal- 
mining industry. from the outlook of the colliery 
manager, and may be read with profit by any one con- 
cerned with the control of collieries, or by the general 
reader inclined to examine for himself the present con- 
dition of the science and art of mining. In Chap. i, 
cand indeed throughout the book, interesting historical 
references are given to show the gradual development in 
technique and administration through the long history 
gf the industry, and modern methods and practices are 
also described. 

Of special mterest is the description of past and 
present conditions of labour in Chap. iii., and the very 
full account of the events leading up to the present 
system of regulating wages under the National Agree- 
ment of 1921. Chap. vi. describes the organisation of 
labour above and below ground, and Chap. vii. gives in 
detail the elaborate and complicated method of making 
up wages bills and cost sheets. The remainder of the 
book is devoted to a discussion of technical methods. ' 
Chap. xviii. deals with accidents and their prevention. 
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The long experience of the authors in the north of 


England is shown by the slightly greater length devoted 
to descriptions of practices in this coalfield, * although 
other coalfields are by no means neglected. In any 
case the authors may be forgiven this slight bias, as the 
leading part played until recently by the Great Northern 
Coalfield has undoubtedly influenced practice in other 
coalfields not only in Great Britain but also all over the 
world. Douctas Hay. 


Our Bookshelf. 


Introduction to Theoretical Physics. By Prof. Arthur 
Haas. Vol. 2. Translated from the third and 
fourth editions by T. Verschoyle. Pp. x+414.° 
(London: Constable and Co., Ltd., 1925.) xs. net. 


In the second volume of his treatise on theoretical 
physics, Prof. Arthur Haas maintains the same high 
standard as in the first volume already noticed in 
these columns (NATURE, vol. 116, p. 267, 1925). The 
author has wonderful skill in the results 
of recent investigations, and a sound instinct for the 
really important parts of his subject. The book is 
comackable, not only for the power of condensation 
exhibited, but also for the wide range of the subject 
matter. It is difficult to judge how the work would 
appeal to a reader without much previous knowledge 
of the subject, but it may be questioned whether the 
unprepared student would not find the treatment in 
places too condensed and the pace too fast. Thusin 
the very first chapter he is introduced to three types 
of elementary quanta—the quantum of electricity, the 
quanta of positive corpuscular radiation, and the 
quantum of action. 

The quantum theory of the hydrogen atom forms 
the subject of the second chapter. The subject of 
Rontgen rays is then taken up, and an account of ex- 
ceptional interest is given of the behaviour of crystals 
with respect to these rays. The theory of the elements, 
taking Moseley’s law as a starting-point, forms the 
subject of the next chapter, and the Part of the volume 
dealing with atomic theory concludes with an excellent 
account of the general theory of spectra. Part IV. 
of the whole treatise deals with the theory of heat, and 
includes chapters on statistics and thermodynamics. 
The volume concludes with an exceptionally lucid 
discussion of the theory of relativity» Prof. Haas has 
supplied a brief summary of the more important work 
carried out between the publication of the German 
edition and of the present English edition of Vol. 2. 
The translation into English has been admirably done 
by Mr. Verschoyle, who acknowledges his indebtedness 
to Dr. R. W. Lawson. 

It was no doubt impossible in the space at the 
author’s disposal to give due credit to all the, investi- 
gators who have made important contributions to the 
subjects described, but we are surprised to find no 
reference to Perrin’s work on the Brownian movement, 
or to Richardson’s work on thermionics. These are- 
but minor criticisms, and we would conclude by giving 
a warm welcome to a truly OPEROR book. 

. S. ALLEN. 
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The Alkali Industry. By Prof. J. R. Partington. 
(Industrial Chemistry Series.) Second edition. Pp. 
(London: Bailliére, Tindall and Cox, 
ae 6d. net. 
Pror, PARTINGTON’S “ concise’ and connected sketch 
of the alkali industry—to use his own words—was first 
published in May 1918, reprinted in December of the 
same year, and attaihed the dignity of a second edition 
„towards the end of 1925. Its merits are many and its 
defects but few. Written by an academic chemist 
mainly for gtudents, it is superior to most of the text- 
books covering the same or similar ground on account 
of its conciseness, its clarity and accuracy, and the 
judicious application of the law of mass action and of 
modern thermodynamics. . It is also far more up-to- 
date than the average text-book. The few defects we 
ehave noticed are mainly due to virtues practised in 
excess. Thus the very concise wri , necessitated by 
the extent of the subject matter, in uces a ‘staccato’ 
touch that makes continuous reading a little irksome ; 
and emphasis on the scientific aspects has subordinated 
such mundane considerations as costs and yields, 
matters of vital importance to the budding technologist. 
Exception has rightly been taken to the title of the book, 
` because almost as much space has been gi iven to acids, 
etc., as to'alkalis: a better title would have been 
“ The Heavy Chemical Industry,” which is sufficiently 
vague and comprehensive for the-author’s purpose. 

In a few respects the information given is not so 
precise or up-to-date as it might have been. For 
example, the production of synthetic ammonia in 
England is referred to in several places; on pp. x and 
262 we are told that the process is operated by Brunner, 
Mond and Co., at Billmgham-on-Tees, but on p. 199 
it is stated that the factory there “is said to be 
operating.” Many erroneous statements have been 
made by technical writers concerning this manufacture, 
yet the chairman of the Company, in his address to the 
annual general meeting in May last year, said that the 
plant for making 30 tons of ammonia per diem (equi- 
valent to 1x4 tons of ammonium sulphate) had been 
operated for a long time, although below its output- 
capacity, and that it was being enlarged to produce 
50 tons.. In May 1925, the 3o-ton plant was running 
smoothly at full capacity and showing profits; and 
measures were being taken to increase the production 
to 200 tons of ammonia a day. ` 


Drawing : its History and Uses. peas A. S. Benson. 
With a Memojr by the 'Hon. N. Bruce. Bee 
Xxxiil + 109. aa Onford University Press 
1925.) 6s. 6d. net. 


Tar author of this little book, who died i in 1924 in his 
seventitth year, was @ lifelong exponent of artistic 
expression in various forms rather than an artist in any 
conventional sense. His association with William 
Morris gave a bias in his attitude towards art which 
finds expression in the opening sentences of his book, 
in which he lays it down that the variety of purposes 
for which drawing serves in'education and im life is not 
too well understood ; it is not merely a gymnastic 
- exercise or an introduction to the fine art of painting, 
but a mode of expression, ar alternative to speech from 
which all formé ðf written language have arisen. In 
support of his view he traces the growth of graphic art 
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from its earliest in the palsolithic cave, 
tg the conventional decorative art of the neolithic 
and analogous stages of culture, in which motif 
18 ie dependent directly or indirectly on the technique 
demanded by material, and through the artistic formula 
which gave rise to the art of writing, to the modern 
picture in its frame, and its relation to interior decora- 
tion. The treatment of the subject is stimulating, and 
it may be hoped will bring home to a wider public the 
significance of early forms of art less well known than 
that of palewolithic man. 


Natur und Mensch: die Naterwissenschaften und thre 
Anwendungen. Herausgegeben von Dr. C. W. 
Schmidt. Erster Band: Weltraum und Erde. Von 
Dr. H. H. Kritzi und Dr. C. W. Schmidt. Pp. 
xli+494+30 Taf (Berlin und Leipzig: Walter 
de Gruyter und Co., 1926.) 36 gold marks. 

Tms is the first of four volumes which are planned to 

cover all aspects of natural history in its widest sense, 

including geology, botany, zoology, ethnology, and the 
application of scientific knowledge. The first volume 
deals with astronomical and geological problems, the 
latter including physical and historical geology and 
mineralogy. The chapters are popular without being 
childish, and cover the ground with remarkable 
thoroughness. They are admirably illustrated with 
, beautifully reproduced photographs, and a 
few coloured plates. In fact, the book is lavishly pro- 
duced, and as a popular work should make a wide 
appeal, even though the price is somewhat high. 


Economic Geology. By Prof. H. Ries. Fifth edition, 
revised. Pp. v+843. (New York: John Wiley 
and Sons, Inc.; London: Chapman and Hall, Ltd., 
1925.) 25s. net. 

Tus fifth edition of “ Economic Geology,” hke its 
predecessor the fourth, deals almost wholly with the 
economic geology of North Americe. Its excellent 
illustrations, numerous references, and good index, 
together with its balance of treatment as regards scope 
and descriptive detail, make it a useful and popular 
text-book so far as the deposits of economic minerals 
in North America are concerned. As regards deposits 
other than those of North America, however, it is much 
less satisfactory. Indeed, in this respect it needs both 
amplification and correction, and the author would do 
well in future editions either to make these amplifica- 
tions or adopt a more appropriate title, as was done in 
the first three editions. 


Two Ornsthologists on the Lower Danube: being g 
Record of a Journey to the Dobrogea and the Danube 
Delia, wuh a Systematic Last of the Birds Observed. 
By H. Kirke Swann. Pp. vi+67. (London: 
Wheldon and Wesley, Ltd., 1925.) 5s. net. 


Tars is a slim volume by the late Mr. Kirke Swann 
describmg an ornithological visit to the Rumanian 
reaches of the Danube. The region is but little known 
to British ornithologists, and at the present time official 
restrictions make it an inconvenient one to visit. It is, 
however, rich in interesting birds, notably in birds of 
prey and in members of the heron family. Mr. McNeile 
adds some photographs of nests, and of the people and 
local scenes. 
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Letters to the Editor. 


[The Editor does not hold hAsmself responsible for |, 


PIONS ed by correspondents. Neither 
7 be anataka. toe te PR with 
ihe ea of, rejected manuscripis intended for 
this or any other part of NATURE. No notice is 
taken of anonymous communications. | 


Eclogite and the Surface History of the Earth, 


Tue interest which has lately been evinced in the 
surface history of the earth has necessarily extended 
to the nature of the substratum underlying continents 
and oceans. 

There appears to be general consensus of opinion 
that this, in its higher levels, 1s basaltic in character. 
The evidence for this is strong, and no opposing 
evidence of cae gale aes forthcoming. The 
physical properties are in every respect in 
agreement with ihe uirements. 

But there appears to be a certain amount of evidence 
be at ter depths a change of character may 

© evidence is mainly seismic, and seems to 
hee iatera] of higher density existing at levels 
which have been indicated as at 60 km. beneath the 
continental surface (Mohorovičić) and again at 40 km. 
béfheath the oceans (Angenheister). It ıs generally 
held that such a discontinuity may be due to d 
res eas ae an ultra-basic rock having a dens sity 
of about 3:4 and the existence of which beneath a 
basaltic covering has, on petrological nds 
certain genetic probability. In my eaten anon 
this subject I have referred to this view and to 
the consequences which must arise as affecting the 
penodicity and tude of the ‘ revolutions.’ 

The possibility that eclogite may be the deep-lying 
substance has been suggested by several writers It 
18 with-reference to the irk consequences which 
may be to arise, should this suggestion be 
correct, that I would revert to the subject. I am not 
aware that these consequences have been pointed out 
previously. 

Eclogite 1s generally classed by petrologists among 
the ultra-basic rocks. The classification is somewhat 
misleading, however. There is little or no chemical 
difference between eclogite and besalt, although 
these two rocks are very unlike in appearance and 
mineral, composition. In Rosenbuche’s ‘‘ Elemente 
der Gesteins Lehre ” (1898) sıx analyses of eclogite 
are cited. The means agree with those for gabbro 
and basalt as averaged by Daly or as determined by 
Washington for the plateau basalts or the basalts of 
the volcanic islands, A molten eclogite must differ 


af vl ss OTA EE Da trace 
Be a ee eee aan 

however, ın a very important respect density 

of solid basalt ıs about 3-0; that of eclogite Fp acd 

difference would, of course, cause it to affect the pro- 

pagato of sasmic waves just as would peridotite, 
mineral composition of eclogite ıs radically 

different from that of a gabbro or basalt. It consists 


mainly of a pyroxene and a garnet, the latter having 
It 1s ee pain toner 


mineral lana may be regard pagel bree 

normal and chee oF t the gabbros) Saat 
confers its high d upon the It 18 
ficant that this min shows unmistakable si of 
instability. “ Its resence,” write Hatch and Wells 


in their recent uable “ Petrology of the Igneous 
Rocks,” “ indicates consolidation under t 
pressure, otherwise its components Fodd have 
pe arch as olivine and plagioclase. Eclogite is, 
erefore, heteromorphous with gabbro.” 

It ıs very probable that at the great preasures pre- 
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vailing deep in the substratum this rock would come 
into existence. No process of magmatic differentiation 
is required. When the basaltic magma had parted 
with its heat of liquefication, and in the course of 
qnficient time, we may expect that this substance 
will take the place of the Of course, this 
view does not negative the possibility that peri- 
aone layers, resuiting from magmatic differentiation, 

also exist 

o presence of a deep-lying stratum of eclogite 
carries with it consequences the cance of which 
may be considerable and which, indeed, may have 
fison an important part in the events ofhe surface 

ry of the earth. as when we consider 


pa volum must attend its 
aahon and cae resumption of 
aw solid and a tata, or in the fuid state 


it possesses the density of a basaltic glass; when it 
is finally consolidated and crystallised it possesses | 
the density of a true ultra-basic rock. 

It is probable that under the conditions of viscosity 
prevailing in the depths a considerable time-element 
must enter into its resumption of the e state, 
But there is abundance of time. The effects at the 
surface of the earth would, in this case, be long-con- 
tinued and attended with gradually expiring orogenic 
movements—all the more effective as o when 
the ocean 4 cguitty had Hiii much of its orignal 


eclogite i 
Bia oan sae Seabees ois 
earth. Tonga has peed asabe to aaae 
dynamo-metamorphism of gabbroid rocks. Its radio- 
activity has not as yet been ially investigated, 
but there is no reason to believe that it differs from 
that of gabbros, dolerites and basalts. J. Jory. 
Trinity College, Dublin, 
April 22. 





The Source of Stellar Energy. 


Many besides astronomers will have received 
pleasure from reading Prof. Eddington’s lecture 
which a in Nature of May 1, but I doubt 
whether mathematicians, physicists or chemists will 
be pre to accept his pro means of esca 
from the difficulties which beset his theories. e 
a (in spite of mathematical proof to the 

contrary iar a star built on the uranium model— 
buit, t is, of matter in which the generation. of 
energy proceeds spontaneously without regard to 
changes of temperature and density—would be 
unstable. He then proposes to secure stability by 
sop poniak the star to be built on what’ may well be 
as the gunpowder model: “ To save the 
star we must suppose that the increase of ee 
and density . . . causes an increase in E,” E being 
the rate at which the star generates energy. 

This seems to be a step from an imaginary frying- 
into a real fire, if the uranium star were unstable, 
surely the gunpowder star would be doubly so. Any 
increase of temperature resulting from a small dis- 
turbance would cause more energy to be generated, 
thus heating the star still further, producing still more 
energy, and so on indefinitely. is is what is meant 
ee instability. To Prof. Eddington’s dramatic 

estion, ‘Can we suppose that energy issues freely 

son matter | at 40,000,000° as steam issues from 
water at 100°?” the only possible answer seems to 
be a prosaic “ No.” When steam issues from water 
at r00° there is a positive ‘latent heat’ of trans- 
formation of about 536 cal. per gm. This regulates 
the issue of steam ; I gm. issues from the water for 
each 536 calories of heat supplied ‘to the water. If 
the latent heat had the negative value of ~ 536 cal. 


690 
eat 
per gm, no steady supply of heat would be needed, 
and we could evaporate a whole ocean by aropping 
in a ted cigarette Now the transformation 
matter into radiation has a hu nes negative latent heat | 
equal to —-C*%/J or -2 I5xI and if the heat sq 
free by generation of energy itself causes more 
generation of energy, wo'at once have a by te 
unstable state. - In the case i rA 
Eddington, as soon as the ‘centre a star i 
40,000,000° the heat ‘generated would raise the 
neighbouring to 40,000,000°; these would 
generate more heat, and so on, the high es wae 
spreading gxplosively through the star true 
analogy would not be the issue of steam from water 
but logion of a magazine of gunpowder. The 
whole question is of course one for exact mathematical 
treatment. In an investigation which Prof. Edding- 
ton does not mention (Mon. Not RA S., October 
1925) I have shown that the uranium star would be 
*stable and the gunpowder star unstable. The in- 
vestigation goes further than this, and shows that 
aaa of stability practically limit us to the 
uranium model. 

Although the central temperature of most stars is 
near to 40,000,000°, that of some of the b test stars 
in the sky is as low as one or two on degrees 
{s g. Antares, Betelgenx). This seems to negative the 
idea that a tem ture of 40,000,000° ig associated 
with any poeta generate of energy. Apart from 
all theories, the astronomical’ fact which requires 
explanation is that 40,000,000° a to be a sort 
of upper limit, never exceeded by stellar matter, and 
that the central temperatures of most of the stars 
are fairly near to this limit. I suppose 95 per cent. 
of visible stars have central temperatures Likes 
24 and 36 million degrees, although pierre: Reape 
said as to dark stars. My own view is that Baris 
reason not yet fully explained, the transformation of 
matter into energy is inhibited somewhat abruptly 
at about this temperature, so that most stars balance 
their generation and diture of en by taking 
up a temperature within the range mentioned. It is 

ust within this range that ordinary atomic nucle. 

one stripped bare of electrons, and this may 
explain the stoppage m the generation of energy ; 
pera only bound electrons are liable to annihilation. 

Prof. Ed states very frankly the difficulties 
that he sees in his own theories (although I think there 
are many more than he sees). But omitting all 
mention of the successes claimed by rival theories he 
conveys the impression that the whole problem is ın a 
state of confusion and inconmstency. I consider the 
situation ought to be painted in far brighter colours. 
A lot of the confusion arises, I think, from Prof. 
Eddington. repeatedly saying ‘unstable’ when he 
ought to say ‘stable,’ and vice versa. Incidentally 
he also says ‘ overstability’ when he means plain 
eee instabi with a time-factor e(¢+18)t; 

lans the Sele: he finds in steering his 

een the Scylla of instability and the 
bdie of overstabilıty.” Conditions of stability, 
pairs y handled, lead mevitably to stars built on the 
uranigm model, and this in turn leads, practically 
inevitably, to the view of stellar evolution I have 
recently put forward (Mon. Not. R.A.S., October 1925, 
and NATURE, January 2, p. 18 This esca the 
difficulties which trouble Prof. idington, an seams 
so far to agree well with abser vation: 
As Prof. Eddington raises the question of the origin 
of the idea of annihilation of matter as a source of 





star 


sub-atomic en , may I be tted to-add that 
the frst mentiop a E A ah megane gtd 
myself in Na O, p. 10x, June 2, 1904) in 


pre-relativity steak ie which I considered the possi- 
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bility of there being ‘‘ conservation neither of mass nor 
of material energy’ but “an increase of material 
energy at the expense of the destruction of a certain 
amount of matter.” The earliest reference I can find 
to it in Prof Eddington’s writings also occurs in a 
letter to NATURE (vol. 99, 445, August 2, 1917), 
thirteen ee in whieh he says the idea was 
su, by me. J. H. Jeans. 
yi. 





The Drop-weight Method for the Determination of 
Surface Tension and the Weight of the Ideal 
Drop. i 


For nearly fifty years certain errors, which concern 
the weight of the maximum drop of hquid which will 
remain g from the ee 
vertical cylinder and that of the drop which falls, 
have been present in the literature without adequate 
correction. It ıs true that ore this period, and 
even earlier, correct treatments of the subject have 
appeared, but without the effect of the 
popularity of the errors. Unfortunately, the most 
pont of these, that the ht of the drop which 
aS to a constant multiplied by the arcum- 
ference of the tp, is still ea sup by the state- 
ment of prominent text-books it 18 suffiaently 
accurate for practical purposes, even although—but 
this they do not state—errors of so much as 60 per 
cent. may be involved. . 

It ıs not the purpose of this letter to dıscuss such 
an apparent blunder, but to consider certain fallacies 
which are even more objectionable because they are 
much more insidious. One of these in i has 
been given such a marked recrudescence that Harkins 
and Brown have been severely criticised in NATURE, 
the Phslosophical Magarins, and the Journal of the 
Chemical Society, for their failure to subscribe to the 
error, even although their paper on this subject 
U. Am. Chem. Soc. . 4I, 499, I919) was written 
several years before its recent vigorons revival, and 
they were therefore entirel Geos that it would 
so soon become the vogue o: 

Harkins and Brown A i ihe “conception of 
the weight of the ideal drop as equal to 2rry or the 
circumference of the tip multiplied by the surface 
tension (cy). It hap that is just the weight 
of liquid upheld by the surface tension in a capillary 
tube, but the choice of this value was due to two 
Teasons.. First, this ıs the weight given by the most 
ig lete ti theo: conce the form of ps, that 

i ee either the maximum drop which 
srl hang oF the dron which falls from en Ee teima] 
tip. Secondly, it is the value approached, as the tips 


. become smaller, by the actual weight of the falling as 


well as of the drop, as shown by the data of 
Harkins and Brown, together with a single point of 
Ollivier, and the work of others, 

Notwithstanding the above facts, Iredale (Phil 
Mag., 45, 1088, 1923) asserts that the weight of the 
ideal drop 13 not 2rry, but is only half this, or wry. 
Upon the basis of this assertion he intimates that the 
simple and exact method for the calculation of the 

tension from the weight of the 

as given by Harkins and Brown should paea 
by bis method, one which is in fact not entirely 
correct, and 18 in addition indirect, cumbersome, and 
involved, since it requires eight arithmetical opera- 
tions to give a partly erroneous result m place of the 
four essential to our exact method. Also the most 
fundamental operation involved ıs taken directly 
from our work, and the data used are wholly those of 
Harkins and Brown. 

Iredale gives as his reason for the choice of rry the 
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statement that in 1881 Worthington obtained this 
as the value of the weight of a drop which has a 
vertical contact with the tip. While ıt is true that 
Worthington did obtain this value, he did so only by 
neglecting a term which 1s fundamentally Dome One 
m the theory of the form.of hanging atop 0n 
two pages earlier Worthington includes 
but in an endeavour to correct a fancied error saan 
buted to Quincke, he neglects it. Thus he obtains 
the equation for the weight (W) of the drop as 
W =2rry ~ wrèyjr = xry in which y 18 the radius of the 
ect also the acre of he Gs of E in the 
e of contact, o n I/s curvature 
in the meridian. tha? Worthington used the con- 
ception of curvature in a dual sense was pointed out 
to the writer by Dr. A. C. Lunn, professor of apphed 
mathematics in the University of Chicago. The 
correct equation is, obviously, W =arry - vty (2 + =) | Guns 
which does not give ry. To obtain vertical contact 
the tip must be very small (the more exact condition 
is that rja shall be very small) im which case s has a 
sign opposite that of r, and furthermore 1s nearly 
equal to r in absolute peer so the term'1/r + 1/s 
is either very small or ual to zero. For this 
reason the weight of the anemia hanging drop 
approaches 2rry, and not rry, as the radius of the tip 
becomes extremely small. 


It may be mentioned also that the equation 
K” =y7,Py Ysp, used by Iredale to calculate surface 
tension e density) 13 incorrect from the theoretical 


point of view, and, he general, does not give such exact 
results as the theoretically correct form, equivalent to 
K” = 7 Piga] Ys Pag used by Harkins and rown, even 
although he uses our data to obtain the values of K?. 
Thus Iredale’s criticisms of the methods of calcula- 
tion used by Harkins and Brown are wholly the result 
of his own errors. Since, however, his experimental 
work seems to be and he makes no application 
of the relation of W = rry, and since the error actually 
involved in the equation which he uses to apply the 
data of Harkins and Brown obtained in eee eas 
tus calculations, where g is different, hap tiie! reser 
small in its effect upon his own results, 
letter need not and would not have been witten if 
Rideal and his associates had not espoused the 
fallacies and used them as the basis of reiterated 
criticisms in vanous journals. Thus, ın revi 
Taylor’s ‘‘ Treatise of Physical Chemistry N 
Nature of February 28, 1925, Rideal states: 
is a pity that the erroneons conceptions con 
etermination of the surface tension of solutions 
by the drop-weight method are finding a place in 
standard text-books. Harkins’ extension of Lohn- 
stein’s work on this subject t well be replaced 
by that of Iredale in a future edition.” The peculiar 
aature of this criticism may best be realised when 
it 18 learned that the treatise to which the review 
celates does not contain any statement which presents 
the writer’s “extension of Lohnstein’s work.” It 
does give, without previous reference to Lohnstein 
or myself, the opinion of the contributor to the 
“Treatise” that "the surface tension is therefore 
e an to a constant times the weight of the drop 
ere this constant has to be evaluated. This has 
zen done ss ieee Harkıns.” The reference appended 
s toa AT EA oe 
hat of Harkins and 
In an artıcle in another journal, Dr. T. F. Yo 
ind I to give a more extensive aapna 
he relations mentioned ın the present letter, since 
sufficient space is not available here for a discussion 
of all of the factors involved 
WitittaM D. HARKINS. 
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The Disappearance of the Crystalline Style. > 


Jupcine by his letter in NATURE for Apri ro, 

p. 518, I do not think that Mr. Berkeley quite under- 
sands my theory as to the cause of the dissolution 
of the crystalline style, or the reasons why I am 
unable to agree with his opimion that the disappear- 
ance of the style in molluscs kept under anaerobic 
conditions may be, in part, “ a direct response to the 


u ofo 
Darlsly is to be congratulated on his discovery 
am Exp. Zool., vol. 37, p. 477) of the peas ae of 
an oxidase, possibly accompanied by ca Wee wea 
apent, in the substance of the teie, ve been 
able to confirm his findings, as I have’ found an 
oxidase in the styles of all the lamellibranchs which 
I Pare examined, and I am at present ing out 
ments on the subject with the style of 
Ostrea ne At the same time, Mr. Berkeley ap 
to me to make unwarranted assumptions when he * 
endeavours on the basis of this discovery to acoount 
for the dissolution of the eye 
I have shown (Journ. Mar. Biol. Ass., vol. 13, 
p. 938), and have since confirmed ın further experi- 
ments, an account of which will shortly be published 
in the same journal, that the style dissolves rapidly 
in water which is alkaline or slightly acid, but that 
- ihe certain critical PH (which varies according to 
sie but is usually in the region of 4-0, and 
eba represents the isoelectric point of. the 
lobia of hich the mass'of the style 1s composed) 
it ceases to be dissolved or is dissolved extremely 
ons Since the fluid in the stomach always has a 
H above this critical point (ın spite of the fact that, 
ee a result of the dissolution in it of the acid style 
subetance, the pH of the stomach is invariably lower 
than that of any other a tiger of the gut), it follows 
that the head of the style which projects into the 
stomach will be dissolved away quite irrespective of 
the oxygen demands—-while at the same time fresh 
material is being secreted in the le-sac behind. 
Under normal conditions, therefore, the style is only 
maintained as a result of a balance between the rate 
of ıts secretion and the rate of its dissolution. ' Mr. 
Berk does not seem to the essentially 
hysical nature of the dissolution, since he refers to 
“ consumption of the style substance for digestive 





P . 
en a mollusc possessing a style is placed under 
adverse conditions, details of which ~~ iven in m 
peper, the style disappears—but 8 animak 
tn which the style hss in a groove in ie OAA EAN ON 
with the gut. In ammals such as Mya ’arsnaria, on 
the other hand, in which the style les ın a separate 
cecum, only the Asad of the style is dissolved away 
even though the animals are kept out of water 
for fourteen days. -Surely it ıs not unreasonable to 
suppose that the balance between rate of secretion 
and the rate of dissolution has been disturbed : the 
vital activities of the animals have been reduced and 
so secretion lowered. But dissolution still proceeds 
at the usual rate, and as a result the style will be 
dissolved except when it les in a ‘separate cegum, 
when only the head can be dissolved, the remainder 
rag fier tered from the action of the dissolving fuid, 
keley criticises my e ents on the ground 
that they all resulted in the animals being kept under 
anaerobic conditions, but, as Dr. Orton (Fishery In- 
aaah riesi , Ser. 2, vol. 6, No. 3, p. 54) has stated to 
e case ın Osivea sdulis and as I have found in 
Mytilus edulis—both lamellibranchs with the style in 
free communication with the gnt—tha style is often 
absent in animals which are in poor condition even 
though the water is well aerated. 


, 
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The style is re-formed when animals are réplaced 
under normal conditions, and the presence of food is 
not essential for this process as the work of recent 
-investightors has shown, Mr. Berkeley considers this 
evidence in favour of his theory, since the style, is 
regenerated by aeration alone. But I fail to see 
-that ıt invalidates my theory, since in these circum- 
stances the vital vities of the animals will be 
restored—even though they are starved, for lamell- 
branchs can und months of starvation and be 
still perfectly healthy at the end—and secretion of 
the style substance will be increased until ıt resumes 
its n dimensions, and so the usual balance be- 
tween the rate of production of the style and the rate 
of dissolution will be ed. 

Again, and this is a pot to which Mr. Berkeley 
does not refer, if his theory ia correct there should be 
some correlation between the size of the style and the 
habitat of the animal. If an animal possessing a 
style is normall to anaerobic conditions, one 
would expect 
one which never suffered from lack of oxygen. There 
is, however, no such correlation, a fact to which I 
directed attention in my paper, while exactly the same 
point was raised by Prof. T. C. Nelson (Bial. Bull, 
voL 49, p. a ina review of recent work on the 
crystalline style published about the same time as 
my own paper, both of us heing ın complete ignorance 
of the work of the other. He compares the habitat 
of Pisidium tdahoenss, which lives in the mund at the 
bottom of Lake Mendota, Wisconsin, ‘‘ where for two- 
thirds of the year the water may be completely devoid 
of oxygen,” with that of Mactra, which lives “in or 
close. to the breaker line along sandy coasts, where 
the water at all seasons of the year ıs saturated with 
oxygen.” Yet the style of Pisidium is no larger than 
that of related species living in well-aerated water, 
while the styles of a species of Mactra are excep- 
tionally firm and 

Like Prof. Nelson, ‘find myself nnable to accept Mr. 
Berkeley's views as 'to the cause of the disa pearance 
of the style, nor do I agree with him that the matter 
should be considered swb judics ; since I consider that 

ae ents demonstrate clearly that the dıs- 
solution of the style is a purely e rocess and 
not in any way, ın the words of Mr ey, “ an 
opa of an effort on the part of Ee animal to 

t the strain on its vital activity induced by 
anaerobiosis.” C. M. YONGE. 
The Laboratory, Citadel Hil, 

Piymouth, April 20. 


Ultramicroscopic Organisms of Filterable, 
Viruses. 
to me that the fundamental 





a tony 


cance 
Gak pen medical importance) of na E. 
'8 r observations on the ultramicroscopic 


organiams known aa flterable viruse has not been 
ciently recognised by biologists. These observa. 
tions show the existence of a group of organisms as 
diffegent from bacteria as bacteria are from yeasts 
or molds. The term cell’ cannot p ly, in my 
opinion, be applied to them. Mr. ’s ob- 
servations an 2 hotographs with ultra-violet light, 
particularly of the organism causing bovine pleuro- 
pneumonia, show minute hollow vesicles devoid of 
nucleus or of a cell wall in an proper sense. The 
‘wall’ of tho vesicle 1s evidently the living material 
of the organism, and it a J instable to apoy 
to its substance the term plasm. Butits ninth 

1 4 The Miorcecopioal Examination af Flterable Virnees,”” Lencs, 1925, 
pp. 117-184. 
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t it would have a larger style than ' 


_of isotope effects 4 





a meron shew that there can be little differ- 
en on of presumably protein materials com- 
posing this ‘ wall 
These organisms appear to multiply in two wa wom: 
(x) the a ce of minute ae onthe 

of the ves r Theo ae laki aichead to the 
vesicle only oy threads, and they finally grow into 
new vesicles This process bears some resemblance 
to the budding of yeast cells, but there are funda- 
mental differences, (2) A vesicle may elongate mto 
a flattened hollow structure which then breaks up 
into @ row or up of particles like the illæ, 
having the, game’ of growing into vesicles. 
This process might perhaps be com 
formation in such bacteria as Creno . 
found that the vesicle stage could be ae from 
the ce stage by filtration through a collodion 

e - 


This group of ultramicroscopic organisms in its 
extreme simplicity and methods of reproduction brings 
us a distinct step nearer the in c. - They are not 
strictly cells in the sense in w. a eo 
hitherto been used by biologists. © appear to have 
here organisms reduced to their lowest terms, un- 
differentiated. of protoplasmic material which 
can grow into hollow vesicles reproducing by budding 
and fragmentation. It becomes a question whether 
any organisms could be yet smaller and still show 
the essential phenomena of life. I suggest for these 
organisms the name Protonta, to contrast them with 
the plant and animal unicells which Haeckel grouped 
together as the Protista. It is quite possible that a 
world of organisms of this class exists, which are 
neither plants nor animals nor cells, and are as 
extensive and ubiquitous as the Protists. We have 
no t means o: their existence except 
in case of those whiu àre, Suge Te, virds'dipeases, 
parasitic ın animals and plants. 

That these organisms stand distinctly nearer the 
inorganic than bacteria is obvious. Inv tions of 
the so-called d’Herelle A ce ant and of enzymes 
by similar methods, showing the condition of 
aggregation of these elie. will help to indicate just 
how wide 18 the gap which ‘still see such bedies 
from the strictly organe, 

My apology for ıntrudıng into this field must be 
that it is one in which I have long been mterested. 

R. R. GATES. 

King’s College, Strand; London, W.C.2. 





Half-integral Vibrational Quantum Numbers in the 
Magnesium Hydride Bands. 


THe new quantum mechanics predicts t that both 
the rotatio: and vibrational renee numbers 10» 
band spectra should have -in values 
Numerous examples of gnats neural quan- 
tum numbers have been in recent work but 
as yet only one case where i the evidence is in favour 
ees half-m vibrational quantum numbers has 

ed. Mulliken has shown* that the 

magnitude of the wotope effect in tho BO bands i 

as to argue for the adoption of half-vibrationall 

quantum numbers. Indeed, accurate observations 

tly constitute the only 
avaiable method for getting evidence on this point. 

P. Rudnick and the writer * have recently noted the 
presence of the approximately correct rotational 
isotope effect in the fundamental (A5211) band of 
mnagnesinm hydride. I have made some new calcula- 
tions of our data with thé object of deciding as to the 

HL Sanne A Dechy ses 

» Astro, Journal, 68, 20, 1926, 
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applicability of half - vibrational quantum numbers 
to these bands, with the following result: Assumin 
half-integral values for #’ and n”, the initial and fna 
vibrational quantum numbers, wıth a minimum value 
+t the band-origins of this system can be repre- 
sented approximately by the equatioh 
re oo + (1603:59 — 34:75") 
~ (1493:58 ~ 31-25n7%). 

Placing the values of these coefficients in the equation 
for the vibrational isotopic lacement as given 
by Mulliken,‘ and taking the iso of magnesium 
to be 24, 25, and 26, one readily computes that for the 
+>} band, 

Pay ~ 7a = 7 07042 cm., 
75y ~ 0-082 cm.~}, 


That is, the faint pairs of lines due to the less abundant 
isotopes 25 and 26 found on the low-frequency side 
of each aio doublet in the Q and branches 
should be disp by these amounts in addition to 
the (much r) rotational isotopic displacement 
{also to the red). As a matter of fact, of 27 recorded 
iat of Mg (26) lines, every one is laced farther 
m the Mg (24) pair than is allowa le as a pure 
rotational isotopic effect. The average increased 
displacement is - 0-073 cm.-', which 1s in good agree- 
ment with the theoretical value — 0-082 cm.-!, con- 


sid the amaliness of the shift. For the Mg (25) 
pairs the agreement ıs not quite so satisfactory (the 
measurements of the linea being less accurate), the 


observed average increased displacement, however, 

fair, - 0:029 cm.~', as opposed to — 0-042 cm., 
as givep by the theo It is to be concluded, then, 
from these results t the vibrational quantum 
numbers in this band system must be given half- 


integral values. Wittiam W. WATSON. 
Ryerson Ph Laboratory, 
e Chicago. 


April 3. 





Origin of Yolk in the Eggs of Spiders. 


IN a remarkable paper on the oocyte of Pholcus 
bkalangiodss published in the last cen (Arch. de 
‘Siol., tome ie shoe), Van Bambeke reise a 
uxta-nuclear ri ; EA e 
substañce (see Wilson’s “ Cal Shira 
>. 340), 0 FP teh the growth of he er ene 
rom nucleus, and, after en. finely 
hroughott the cytoplasm directly, gives rise to fatty 
leutoplasm. He also described ordinary yolk spheres 
vhich are albuminous in nature and arise independ: 
mtly in the cytoplasm. 
the last winter I have been working on thë 
common spider in Patiala, and I have 
con very much an prosd by the remarkable ac- 
uracy of Van Bam account in spite of the 
etions shortcomings of the technique (so far as the 
xation of lipoids is concerned) in o in his time. 
have shown that the pallial layer of Van Bambeke 
cally consists of granular mite shoridein, embedded 
1 which are the Golgi elements in the form of rings 
r crescents.. Indeed, Van Bambeke figures granules 
cad rings in his ial substance, but naturally he 
ras not able to identify them. Mitochondria, of 
ourse, had been discovered éarlier, but the Golgi 
aratus was not yet known. 
T aiy confirm Van Bambeke’s statement that 
jaye ‘ate two ‘einds’of yolk in tha of spiders— 
rtty and albuminous. F hig statement that 
1w albuminous yolk arista de novo, and the fatty 
olk is derived from the pallial substance, is correct. 
1 Phys. Revses, 15, 187, 1925. 
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a 
Now the panel substance consists of mitochondria 
and the’ elements. Is the fatty yolk derived 
from the mitochondria or from the Golgi ebements ? 
I have proved that the Golgi elements are diregtly 
pra? taeer into the ey ye yolk, as in Lithobius 
is” es “Beanbell’ Bri’ jour evi "Biol, 
aspersa (Bram rit. Jour t. Biol., 
vol. 1}, Saccocirrus (Gatenby, DC ean aa 
1922), Patella (Ludford, J.R.M.S re 
A 


ndon, 1925 
The mitochondria remain unchanged. fall account 
VisHwa& Nata. 
Bhupindra Resedrch Laboratory, 


Mohindra College, Patiala, India. 
April 7. 


On the Occurrence of 29 +1 and other | 
Chromosomal Mutants. 


CHROMOSOMAL mutants with one extra chromosome 
(or the corresponding » +1 gametes) have been found 
in in Oenothera, D Datura, Matthiola, Nicotiana, Uvularia, 

eringa Mirabilis, It seems probable that they 
oa be found in many other plants, if investigation 
ad hoc were made, either as somatic or gametic muta- 
tions. Such 27 +1 offspring have also been found 
fairly often in Drosophila, and doubtless occur in 
ee animals. 

e have now a tolerabl id EFE for coun 

the chromosomes of madinals, D the use of oe 
of the amnion, stained with toxylin, and 


A i | 





coe ORD | 


Fic’ 1.—Group of chromosomes of x0-++1 Datura mutant with an extra 
No, IL chromosome. Metaphase of reduction divsion. Camera 
e drawing showing one trivalent and eleven bivalents. 


mounted in balsam. It is possible thate ons of 
this membrane may be examined y in iron- 
acetocarmine. In this case the TP number 
of individual mammals could often be rapidly deter- 
mined at birth. It would be of especial interest to 
know whether 2m+1 forms occur in man, There 
should be, of course, 24 possible 2# + I forms in Hdmo 
( ing the Y chromosome), which is the same 
number as tobacco: The possible occurrence, of 
haploids, triploids, or tetraploids in mammals (as m 
several plants and in Drosophila) is also of intepest, 
since 2% gametes have been seen (Painter) in Homo 
It is hoped that investigations may be made on this 
point in mice, rats, or guinea-pigs. 
JOEN BELLING. 

Carnegie Institution of Washington, 

Cold Spring Herhor, N.Y. 





Errata.— The Problem of X- Ray I Line Intenm- 
ties”: Nature of May r, p. 622.¢ Paragraph 3, 
line 4, for o-ojo read 0093; line 12; for 80-04 cm. 
read 8 04 cm. 
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: - The Growth of Crystals.? i 
° By Prof. C. H. Descu, F.R.S. 
EOMETRICAL crystallography, which assumed not to be chemically idéntical. Any plane 


reached a state of such remarkable perfection 
since its beginnings a century and a half ago, is con- 
cerned with the conditions of symmetry in crystals 
and with their possible faces, but it attaches little im- 
portance to the relative development of those faces, 
so that variations of habit, of such interest to the 
mineralogigt, are mostly ignored. Since crystals of 
ingly different habit, such as the many varieties 
of calcite, may all be derived from the same primitive 
crystal, their peculiarities must be due to variations 
in the conditions during growth, and this fact gives 
to the study of the growth of crystals a special im- 
portance. 

A simple crystal immersed in a solution of the 
a degree of supersaturation may continue to ae 
t retaining its original shape a e P 
in the perfect edra of the aoe wW have 

repared by some manufacturing firms. Such 
may grow to a large size without change of 
shape; and when an octahedron of chrome alum, for 
example, is allowed to grow in a solution of the 
isomorphous common alum, the ity of growth 


is obvious from the uniformity of the colourless sheath |. 


enveloping the coloúred nucleus. The increase in size 
has been brought about by the deposition of a uniform 
layer of new material on each face. ` On the other hand, 
faces may disappear or new faces may make their 

appearance in the course of'growth, and an explanation 
has to be sought in the external conditions and in the 
internal structure of the crystal, both factors being 
concerned in ucing the result. 

It has long ies known, certainly since the eighteenth 
century, that the presence of small quantities-of foreign 
matter will sometimes produce a change of crystalline 
form. Common salt, which usually crystallises in 
cubes, forms octahedra if grown in a solution containing 
urea. When the quantity of urea is small, crystals 
with the faces of both the cube and the octahedron are 
produced. The crystals of organic compounds often 
vary very greatly according to the solvent which has. 
been used. Such facts as these give the first clue to” 
the problem*of growth. 


Tue Space LATTICE IN CRYSTALLOGRAPHY. 
The wse of X-rays in the study of crystal structure 


“has placed crystallography on an entirely new footing. 


All modern studies of crystals start from the idea of 
the space lattice. The ‘atoms, whether occurring 
singly or grouped to form: molecules, are so arranged 
in space that a single unit is exactly repeated at regular 
intesvals in three dimensions. Through such an 
assemblage planes may be drawn in any direction. 
Certain planes go drawn will contain a greater number 
apee iven area than any planes drawn in a” 
different direction, and it is these closely packed planes 
in crystal structure. 
Moreover, in crystals in which the atoms are of more 
than one ‘kind, different planes may contain the atoms 
in different relagive proportions, so that they may be 
 Sofstance of two lectures deirvered at the Royal Insirtation on March 
I a 
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may be imaginéd as a possible face of the crystal, 
although only a few of them are realisable in practice. 
The several planes must have different chemical 
properties. This follows from our conception of the 
space lattice. The forces which hold atoms in 
position are electrical in character, and depend on the 
number and arrangement of the electrons in each atom. 
The chemical behaviour is dependent on the same 
conditions, and the chemical properties of a crystalline 
surface must vary with the grouping of the atoms 
within it. What chemists often call residual affinity 
must vary with the denseness of packing of the atoms 
in a plane, so that each set of similar faces must have 
its own chemical characteristics. This supposition is 
confirmed by the action of chemical agents on crystals. 
ee ee ae it is easily seen that 
kn age penetrates more ‘readily along certain 
Tica in dny- other direction, as clear facets, of 
cubes or octahedra in most instances, make their 
appearance and give the characteristic lustre to the 
etched surface surface 


Tae Process or CRYSTAL GROWTH. 


It has been shown by Johnsen, Gross, and others 
that the faces which survive during growth are those 
which have the lowest velocity of growth in a normab 
direction, and that these are in eral the most 
closely packed planes. More openly packed planes 
have a higher velocity of growth, but their relative 
area diminishes as the -increases in size, and they 
ultimately disappear. The experiments of Nacken or 
salol and benzophenone are instructive. By attaching 
a small crystal of salol to a copper hemisphere immerse 
in the molten substance maintained at a constan» 
temperature, and aoe | heat by cooling a coppei 
rod attached to the hemisphere, the rate of cooling 
could be varied; and it was found that when this wa: 
very slow the liberation of latent heat by the solidifica 
tion of the salol and its removal by conduction kep 
pace with one another, and the surface of the growin 
crystal was spherical or nearly so, being determine 
only. by the thermal conductivity, which varies onb 
slightly in the direction of the different crystallographi: 
axes. As the rate of cooling is increased, the growtll 
pe dicular to certain directions fails to keep pac 

the rest, and faces having a low velocity oe 


at first with oval outlines. 
creases in size, the area of such ‘faces increase 
until their boundaries meet, and the crystal at las 
assumes its typical form, with plane faces and straigh- 
edges. S 

The experiments of Volmer and others on the 
formation of crystals of zinc and mercury in an evacu 
ated vessel, by the impact of a stream of molecules c 
the metal on a plane surface, have thrown much ligh 
on the process. Nuclei are at first formed, and thos 
grow which have the basal plane (the crystals peine 
hexagonal) perpendicular to-the direction of the strean 
This plane has the lowest velocity of growth in 
direction normal to itself. With mercury at — 60°( 
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thin leaflets result, the thickness of which is only one 
ten-thousandth of the diameter. A quantitative inter- 
pretation of these experiments, together with those of 
Marcelin, which proved growth to be a discontinuous 

process, by the formationeof successive thin 
che: leads to a conclusion that atoms or molecules 
are first adsorbed as a layer of unit thickness, the atoms 
or molecules in which have a certain freedom of move- 
ment. In the course of such movement, groupings 
which may be regardéd as two-dimensional crystal 
nuclei may arise, and the whole layer then assumes 
an orderly arrangement, in conformity with the under- 
lying space lattice. 

Since adsorption plays so large a part in growth it 
is not surprising that an alteration of habit may be 
produced by the presence of impurities. The observa- 
tions of Gaubert on lead nitrate are particularly in- 
structive. This salt tes from water in octahedra, 
but when methylene blue is added cubic faces appear, 
these faces being stained blue while the octahedfal 
faces remain colourless. As the quantity of the dye is 
increased, the become completely cubic, with 
blue faces. Evidently adsorption of the colouring 
matter by the cube face has lessened its rate of growth, 
so that it survives at the of the more rapidly 
_ growing octahedral face. It1s probable that differences 

of habit in naturally occurring minerals are largely 
due to the influence of small quantities of foreign 
matter, but a very small quantity may suffice, so that 
the impurity responsible for the t may not have 
been detected in the course of an analysis. 

Well-developed crystals are usually formed by com- 
paratively slow growth, so that as material is with- 
, drawn from the solution, or as heat is given out by the 
“solidification of a melt, there is ample time for re- 
adjustment. Miers has shown that the solution in 
immediate contact with the growing face of a crystal 
of a salt is actually denser than the bulk of the solution, 
suggesting that the dissolved molecules undergo a pre- 
luminary rearrangement in the liquid before separation 
as a solid. For this view there is some evidence, 
notably from the fact, observed by Nasini and others, 
that solutions which are undercooled through the 
freezing-point show small discontinuities in properties, 
although no solid separates. It will be of considerable 
interest to examine this point by means of the X-ray 
method. 

On the other hand, when growth is very rapid, the 
supply.of material by diffusion may not keep pace with 
it, and the conditions are disturbed: Simple geometrical 
considerations show that the sharp angles of the crystal 

* are more favourably placed for the reception of material 
by diffusion than the middle parts of faces; so that 
growth occurs at the angles by preference. The effect 
1s cumulative, so that the crystal assumes a star shape, 
which in course of time undergoes branching, the pro- 
cess being repeated at each branch. This is the origin 
of dendritic crystals, which are so common in Nature. 
They are most easily obtained by allowing crystallisa- 
tion to take place rapidly, as when a solution of a salt 
is evaporated quickly on a glass slide. The internal 
symmetry of the crystal is not destroyed, and most 
such crystals may be regarded as parallel grewths, one 
axis “usually favoured. Thus native copper 
branches in the direction of the octahedral axes, 
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whilst common salt forms growths parallel with the 
trigonal axes. 

The process of diffusion may be hindered, and den- 
dritic wth enco , by making the selution 
more viscous, as by adding gum. In highly viscous 
materials, such as glasses, slags, and pitchstones, very 
beautiful dendritic growths are frequently present. 
The ‘ trees’ formed by the electrolysis of solutions of 
metallic salts have a similar structure. - 


PERIODIC. CRYSTALLISATION. 


Periodic crystallisation is an in phenomenon, 
which again has a bearing,on the origin of naturally 
occurring mineral structures. It was observed more 
than seventy years ago by Brewster in ancient glass 
which had undergone a process of decay. It may 
arise from several different cause} in different sub- 
stances. 

The effect is very simply observed in molten salol. 
When a thin layer is melted on a slide and allowed 
to cool, slender needles are seen to radiate from 
each centre. The advancing point of each .needle 
withdraws material from the liquid, and a gap ‘is left, 
the molten salol standing up as a wall in front, of the 
crystal edge. Owing to its viscosity, an appreciable 
time is required for the liquid to flow until it is again 
in contact with the crystal, when growth is resumed. 
This process is repeated, so that the advance. of the 
needle is intermittent, and the crystal when complete 
is marked by transverse lines indicating the stages of 
growth. The process may be followed under the 
microscope with ease. 3 

Some salts crystallise from water with a very definite 
periodicity, the best example being potassium di- 
chromate, a thin layer of a solution of which, if rapidly 
evaporated, will yield concentric rings of minute 
‘crystals with very regular intervals. The effect is here 
no doubt one of supersaturation, the solution being 
impoverished by the separation of one ring of crystals, 
so that the process is interrupted until the right con- 
centration is again reached by diffusion, and so on. 
Similar structures are seen in glazes on porcelain and, 
although more rarely, in slags. They are closely con- 
nected with the phenomenon of oe precipitation 
in jellies, the formation of Li 8 Tings. 

The study of periodic Gaee oie throws light on 
some natural structures, especially tes, which 

ap Rasa formed by he Fake crystallisa- 
gon at ca from the gelatinous contents of a cavity 
in a rock. Ruskin maintained that the banding in 
agates was due, not to periodic infiltration of a liquid, 
but to segregation, and his view is confirmed by 


-modem work. In particular, the ‘so-called ' canals, 


which have been supposed to represent the passages ` 
by which liquid entered and left the cavity, are seen, 
by laboratory experiments on periodic talisation, 
to be merely geometrical effects produced by the meet- 
mga different systems of advancing bands 
endritic and periodic crystallisation depend on 
more complex causes than change of habit, and are 
correspondingly more difficult to study in a quantitative 
manner ; but there can be little doubt that the examina- 
tion of the chemical properties of the several planes in 
crystals will throw much light om these as on other 


problems of crystallisation. 
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New Arctic Expeditions. 


fee expeditions, each aiming to cross by air 
i the unknown regions in the heart of the Arctic 
Ocean, have beén or are at work in the north. Capt: R. 
Amundsen, profiting from his experience of last year, 
when he found his range of flight seriously limited by 
lack of petrol, substituted a semi-rigid Italian airship for 
an aeroplane. The Norge, under the command of its 
designer, Col. U. Nobile, and piloted by Major G. F. 
Scott, reached Pulham from Rome on April 11, Oslo on 


April 14, Leni on April- 15, and King’s Bay, 
Spitsbergen, y in May. The polar flight took 
late on May -11-13, the Norge passing over the Pole 


at 2 A.M. on May 12. On her flight from Rome to 
Pulham the Norge covered r400 miles at an average 
speed of 47 miles an hour. Only two:of the three 250 
horse-power engines were used, each being rested in 
turn. From Spitsbergen to Point Barrow in Alaska 
via the Pole is 1800 miles, and in favourable weather 
Capt. Amundsen appears to have crossed in 45 hours. 

The Norge descended safely at Teller, 650 miles from 
Point Barrow, having accomplished a total distance of 
3393 miles from Spitsbergen in 72 hours. Damage was 
caused to the balloon fabric by fragments of ice, due to 
condensing moisture, being thrown violently from the 
propellers. Capt. Amundsen reports that lack of sleep 
and freezing of food supplies were the only discomforts 
on the journey. Thin ice and some open water were 
seen at the Pole, where the Norge descended to within 
600 ft. of the sea. ‘ 

The Norge’s fuel capacity.is seven tons, which, at a 
speed of so miles an hour, gives her a range of 3000 
miles, in calm air, or about 6o hours. Her gas 
capacity of 660,000 cubic feet is about a third that of 
R. 33. Her length is 348 ft., and her maximum speed 
is 60 miles per hour. Wireless communication was 
maintained throughout’ the flight. The crew numbered 
15, including Capt. Amundsen, Col. U. Nobile, and 
Mr. L. Ellsworth. Lieut. Larsen was the pilot. 

An American expedition under Lieut.-Commander 
R. E. Byrd, U.S. Navy, with Mr. F. Bennett as pilot, 
is also at King’s Bay with a three-engined Fokker 


monoplane. The origmal plans included six flights. 


According to the Times, the first was to be one of 400 
- mules from Spitsbergen to Peary Land, North Greenland, 
to land oil and"provisions. On returning to the base 
the aeroplane was fo.make a second journey to Peary 
Land with more supplies, and then leave on an 850 
miles’ flight to the Pole and back. On May 9, Lieut.- 
Comdr. Byrd left on a flight to the north and returned 
in 15$ hours, announcing that he had reached the Pole. 
Confirmation is still lacking. 
The third flying tion is the Detroit Arctic 
expedition under Mr. G. H. Wilkins, who has arrived 
at Point Barrow with two Fokker aeroplanes. With 
Mr. C. B. Eielson as pilot, Mr. Wilkins proposes to fly 
northward over the heart of the unexplored Beaufort 
Sea. If no land is discovered he hopes to continue 
. across the Pole to Spitsbergen.’ On the other hand, if 
land is found, the aeroplane will return to Point Barrow 
and both machines will go north and attempt to 
make a base on the new land, whence one aeroplane 
will continue to Spitsbergen. Mr. Wilkins, who 
gained his polar experience with Mr. Stefansson, 
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proposes to adopt his former leader’s precept; he 
will carry as much petrol as, possible, and depend 
on seals for food if he is forced to descend. Near 
land this may prove possible, but Mr. Stefansson 
in 1914 crossed areas of the Beaufort Sea in which he 
saw no seals, and Capt. Amundsen last year reported 
only one seal at the place of his forced descent. 

It is unlikely that any of these expeditions will report 
new land. Evidence of its existence in the unexplored 
parts of the Arctic Ocean is lacking, and the results of 
the recent expedition of the Maud supports this point 
of view. In any event, it is improbable that rapid 
flights across polar regions can achieve results of great 
scientific interest. 

Less sensational, but more promising in results, are 
several expeditions to Greenland.’ Prof W. H. Hobbs, 
of Michigan, is leading an expedition to study the 

lacial anticyclone. He proposes to sail in July for 

is main base at ee a little north of the Arctic 
Circle on the west coast of Greenland, where the ice-free 
margin of the land is about roo miles wide. Here ina 
sheltered valley the main base, with a hangar for two 
aeroplanes, will be established. A second station will 
be near the coast at a height of about 1ooo metres, a 
third at about 2500 metres on the ice cap, and a fourth, ` 
well in the interior, in the area of calms and light winds’ 
which Prof. Hobbs believes to exist in the heart of the 
anticyclone. This last station will be visited frequently, 
but the other three will be inhabited, it is hoped, for 
fifteen months and will be in charge of Mr. P. Freuchen, 
the Danish explorer of Greenland. A snow motor and 
two aeroplanes will be used to establish the stations 
and main base connexions. There will also be wireless 
communication with Godthaab and with Dr. L. Koch’s 
expedition on Scoresby Sound. Prof. Hobbs, who will 
return with many of his staff in October, has received 
the collaboration of Mr. V. Douglas, Dr. W. Koeltz, 
and Prof. H. T. Barnes. The expedition has the sup- 


‘port of the U.S. Coast and Geodetic Survey and the 


U.S. Weather Bureau. 

An ition of seven members under Mr. J. M. 
Wordie is leaving Aberdeen in June for the east coast of 
Greenland. Mr. Wordie, who was foiled in his attempt 
to reach the coast in 1924, intends to make for Shannon 
Island, ‘and, having got through the pack-ice, to make 
southward to Franz Josef fjord for geological work. 
The expedition will return at the end of the summer, 
but is ing the necessary equipment and stores in 
case of a fo wintering, which, however, is improbable 
since in September the coast south of Scoresby Sound 
is relatively free from ice. Further south, Dr. L. Koch 
intends to continue his exploration of Greenland from 
a base on Scoresby Sound, where an Eskimo colony 
was founded last summer. Other colonies are to be 
founded in the same district on the site of former Eskimo 
settlements at Cape Stewart, Hope, and Cape 
Tobin. The Field Museum of Chicago announces a 
collecting expedition under Dr. D. B. Macmillan to 
sail in liiy to Baffin Land and Ellesmere Land. 
Several other Arctic expeditions have been prepared for 
this summer, including a French attempt under Lieut. 
Sales northward from Spitsbergen in motor sledgea, but 
their start is uncertain. R. N. Rupmosz Brown. 
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News and Views. 


THe scheme proposed by Su Frank Heath for the 
re-organisation of the Commonwealth Institute of 
Science and Industry has been table@in the Australian 
House of Representatives. The outstanding aim in 
tho scheme is to obtain the utmost co-operation of all 
the States with the Commonwealth ın the formulation 
of advice through carefully selected men of responsible 
position and wide outlook, ıt being recognised that 
the vast distances of Australa and the wide range of 
its chmates demand a degree of decentralisation much 
greater than 1s necessary or desirable in a smaller and 
more populous country. It is recommended that the 
purposes of the Institute be defined under three 
heads: (1) To provide for the training of yopng men 
and women ın scientific research and for the encourage- 
ment of research workers who have already shown 
capacity for original work ; (2) To take responsibility 
for conducting scientific investigations into problems 
of importance either (a) to the whole industnal 
activities of the Commonwealth, whether primary òr 
secondary, or (b) to-the interests of Australian con- 
sumers as a whole; (3) To encourage and assist under 
suitable conditions the solution of scientific problems 
of importance to particular States or groups of States, 
which, though urgent in themselves, do not affect the 
whole Domimon. 


THREE denvative functions for the Commonwealth 
Institute of Science and Industry are added to the 
main purposes set out m Sir Frank Heath’s scheme 
for re-organisation: (a) To act as a clearing-house 
for information on scientific matters affecting the 
industries of the country ; (6) To act as the principal 
and official means of hason in scientific matters 
between the Governments of the Commonwealth and 
those of Great Britain and otber parts of the British 
Empire; (c) To become, as st wins the confidence of 
the world of industry and science, the adviser of the 
Government on the scientific aspects of policy. It is 
proposed that the Institute be constituted a body 
corporate consisting of the Prime Minister for the time 
being and an advisory council of a chairman and eight» 
members, under the title of the Department of 
Research in Science and Industry. The chairman and 
two members are to be appointed by the Governor- 
General and are to form an executive committee with 
very extensive powers. The other six members are 
to be the chairmen of State advisory committees 
‘Each of the latter is to include two members nominated 
by the State Government from its scientific staff, two 
members of the State University nominated by the 
Australian Natonal Research Council, and two 
representatives of the principal industries of the 
State. 


Ir is suggested that the advisory council which 
is to constitute the body corporate of the Common- 
wealth Institute of Science and Industry should meet 
twice annually at equal six-monthly intervals: It 
may initiate proposals for research and must consider 
proposals sent to it by State committees. Between 
these meetings the executive committee may exercise 
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all the powers of the councl. The chief txecutive 
and accounting officer to the Institute will be 
appointed by the Governor-General and act as 
secretary to the advisory counal. As member of 
tus staff he will have in each State an officer who will 
be secretary of the State advisory committee. The 
responsibilities placed upon the executive committee 
of three will be continuous and important, though ıt 
is not proposed that its members should be full-time 
officers. Sir Frank Heath urges that in therr selection 
the first test to be applied should be the certainty that 
their presence on the advisory council will bring 
prestige and public confidence to the work of the 
Institute Taken as a whole, the proposals for 
general organisation and future operations follow, as? 
closely as circumstances permit, the lines which have 
proved successful in the. Department of Scientific and 
Industrial Research in Great Britain, and provision 18 
made for developing the maxmum possible co- 
operahon between the Bmtish and Australian 
organisations 


Tue annual Halley Lecture of the University of 
Oxford was delivered on May 5 by Dr. G. M. B. 
Dobson, Lincoln College, University lecturer in 
meteorology, who took as his subject “ The Upper- 
most Regions of the Earth’s Atmosphere” The 
higher regions of the atmosphere were defined as 
having a lower hmit of say 20 kilometres. Explora- 
tion of these tracts is difficult: something can be 
done by means of dirigibles and balloons: Goddard 
in America hag suggested rockets, by which he hopes 
to obtain instrumental readings up to a height of 
two or three hundred kilometres. The amount of 
each gas present in the atmosphere seems to be fairly 
constant at moderate altitudes; above these, the 
large bulk of hydrogen emitted by volcanoes intro- 
duces a difference, which would make a difference in 
the pressure “Some information as to the higher 
regions can be gathered from the aurora borealis. 
The occurrence of this phenomenon shows some cor- 
respondence with the period (27 or 28 days) of the 
sun’s rotation. Sunspots are often, but not always, 
present at the time of an auroral display At the 
fine display of a few weeks ago there was no visible 
sunspot. The spectrum of the aurora shows the 
presence of nitrogen; there ıs also a characteristic 
bright line in the green, probably due to oxygen and 
helium bombarded by electromagnetic particles. A 
second source of information 1s the appearance of 
meteors, chiefly consisting of iron. These become 
visible at a height of from 30 to 160 kilometre The 
temperature of the air, whigh falls at first, appears to 
rise again at heights above 120 kilometres. Ob- 
servations of the trails of meteors enable us to estimate 
the direction of the wind at different heights. Yet 
another means of learning something of the constitu- 
tion of the upper atmosphere is‘the phenomenon of 
‘ luminous clouds.” These often resemble the ‘ north- 
ern lights,’ but their spectrum is thatof sunlight, and 
18 without the bnght green line characteristic of the 


698 
+ 


NATURE j 


[May 15, 1926 








aurora. They probably consist of dust froin vol- 
canoes, and not of water-vapour. The distribution of 
dust-clowds shows foci of intensity within areas of 
vacancy; this is analogous with the distribution of 
the sound of an explosion. : j 
AIR VICE-MARSHAL Str W. SEFTON BRANCKER gave 
some interesting information concerning air transport 
on the occasion of the fifth Gustave Canet Memorial 
Lecture which he delivered before the Junior Institu- 
tion of Engineers on Apnl 30. He said that in no 
case withit Europe has air transport paid its way, 
it exists only by the grace of subsidies. The British 
company Imperial Airways has complete freedom in 
its policy, and, with its predecessors, has already 
carried more than 70,000 passengers across the 
„Channel, with only four fatal accidents. The first 
Brith Empire air-link outside Europe is about to 
be established. Imperial Airways have accepted a 
contract to operate a fortnightly service between 


Cairo and Karachi via Baghdad, to commence on- 


January 1, 1927. Four days are permitted for the 
voyage of 2500 miles, but it is proposed ultimately 
to perform the journey m thirty hours. The British 
Government has decided ‘to go on with airship 
development, two big ships being at present on order. 
The present plan 13 to operate an experimental 
service to India, with a base at Karachi and a tem- 
porary calling-station at Ismailia. The most dificult 
problem which confronts air transport is the reduction 
of costs to render a Government subsidy unnecessary ; 
the total cost of carnage by air is now about 5s. a 
ton-mile at go miles an hour. The predominant 
factors arą overhead charges, operating costs, and 
revenue, Obsolescence and! depreciation are usually 
estimated at 20 per cent. per annum, but that is not 
sufficient. Most of the existing machines ought to 
be replaced by all-metal craft fitted with air-cooled 
engines and provided with stabilhty and economy 
devices. As regards engine maintenance, it was 
stated that about 60 per cent. of enging defects are 
due to the water system, valve breakage or distortion, 
or oil circulation. The development of the heavy oil 
engine for use in the air 1s going on steadily. The 
engine is appreciably heavier than the normal petrol 
engine, but shows considerable saving in weight of 
fuel burnt per horse-power. 


In the course of a Chadwick Public Lecture delivered 
at Bangor on May 4, on “ The Collection and Utilisa- 
tion of Small Water Supplies for Rural Communities 
and Single Houses,” Mr. Henry C. Adams said that 
the recovery and utilisation of underground waters 18 
of comparatively recent origin. In the earliest ages 
streanfs and springs formed the only supply of water ; 
to-day they still form the only supply for many 
thousands of the population in Great Britain, but 
they can no longer be regarded as essentially a pure 
or even a safe source of supply for potable purposes. 
The amount of water which may reasonably be 
required varies within wide limits. For cottage 
property ro gal. per head per day is an ample 
allowance ; indeed, when water has to be carried for 
use the consumption frequently does not exceed 
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8 gallons. When, however, a piped supply is after- 
wards laid on, consumption generally increases at 
once to about 15 gal. Natural filtration through a 
considerable depth of permeable strata will arrest the 
organic and bacterial impurities in the water, but in 
default of this, artificial filtration is the most practical 
and effective method to adopt. If space 1s limited it 
may be preferable to put down mechanical or rapid 
filters in place of sand filters. In 1914 the Ministry of 
Health reported that 285 million gallons of water a day 
wassupplied in Great Britain for domestic purposes from 
underground sources, excluding springs The nature 
of the source from which water is obtained changes 
as one traverses England. On the east, with its porous 
surface strata, surface supplies are generally unknown, 
saving for occasional springs here and there. In the 
Midlands, examples are found of water from all types 
of sources; while on the west coast, with its ım- 
permeable rocky surfaces, deep underground supplies 
are practically unknown and surface waters are used 
almost entirely. 


Mr P. DuNSHEATH gave an interesting lecture on 
“ Science in the Cable Industry ” to the Royal Society 
of Arts on March 3, which has recently been published 
in the Society’s journal. The application of science to 
cable making is not entirely a modern innovation. 
More than sixty years ago Kelvin gave a theory of 
electrical transmission in the submarine cable. Gener- 
ally speaking, the cable industry has flourished under 
the direction of practical men guided by masses of 
collected datarather than by scientific principles Cable 
making has been an art rather than a science. During 
the last fifteen years, however, the introduction of 
high electric pressures has made it necessary for the 
designer and manufacturer to have both the highest 
technical skill available, and also the help of scientific 
men with a thorough knowledge of the latest theories.. 
In the lecturer's opinion, cable manufacture offers 
to-day the widest and most promising field for scientific 
research. The problems are mainly in connexion 
with conductors and insulators, and their solution 
demands the highest mathematical and experimental 
“skill The British Electrical and Allied Industries 
Research Association and the National Physical 
Laboratory have done work which has been of the 
greatest commercial value to the industry, and the 
work of the individual researcher has been of equal 
importance. Cable of British manufacture has always 
been in the front rank in the markets of the world, 
and scientific research is being utilised to the full to 
enable it to keep that position. 

Tue increasingly important part played by light 
ın the modern treatment of disease is illustrated by 
the receipt recently of numbers of two journals 
devoted entirely to this subject. Raggs Uliravioletis, 
published at Milan, is a monthly review of ultra- 
violet therapy, which has now, reached its second 
year of publication. It contains original articles 
on the treatment of diseases such as rickets and tuber- 
culoais by means of light, short clinical notes on cases 
of interest and abstracts of current literature. Im- 
provements in technique and medical news are also 
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mecluded. It should be of interest especially in 
bringing forward the Italan viewpoint on various 
diseases of world-wide distribution. The other 
publication recerved is Modern Swnhght, which has 
recently been published in London? This journal, 
while including a number of short scientific articles, 
is primarily devoted to supplying information on the 
subject of sunlight, natural or artifical, to the lay 
public. The important part which*can be played 
by ultra-violet light in the treatment and cure of 
certain diseases may tend to an over-enthusiastic 
use of it in all kinds of conditions, with a certain 
amount of resulting disappointment. The fact, how- 
ever, that these rays seem to play a part in the 
improvement of the general health of the body, 
suggests that they may usefully be combingi with 
a specific treatment in a large number of diseases in 
which the general health has deteriorated. An 
appreciation of their uses and abuses on the part 
of the general public will avoid the dangers of over- 
enthusiasm and lead to their more ready use in 
conditions in which they are definitely indicated. ~ 


We welcome the appearance of the first number 
(January 1926) of the Indian Journal of Psychology, 
a quarterly publication and the official organ of the 
Indian Psychological Association. The article of 
most general interest 1s by Dr. N. N. Sengupta on 
“ Psychology, its Present Development and Outlook.” 
The author reviews the chief trends of present-day 
psychological studies, relating them to their historical 
background, and outlines the more dominant schools 
of thought. He points out the enormous wealth of 
cantouched material available in India, with its many 
waces, Teligions, and cultures, enabling problems to 
be studied on a large scale, which in England are 
émevitably vitiated through insufficiency of data. He 
states that psychology in India is not so advanced as 
its importance demands, and gives as reasons its close 
dependence on philosophy, the tendency to be content 
with mystical explanations, the unnatural divorce 
between general and experimental work, and the 
vagueness as to its relation to physiology. It may be 
some consolation to the author to be assured that 
India is not the only country where such conditions 
prevail. The same difficulties appear in many English 
controversies. However, certain branches of psycho- 
ogy have emancipated themselves from the thraldom 
of preconceived notions and are making efforts to build 
securely on observation. India will doubtless not lag 
far behind. Dr. Sengupta makes a special plea for the 
co-ordination of many workers. If his schemes can be 
realised even in a small degree, India will have much 
to teach England, and we wish the new movement 
Very Success 


We much regret to announce the deaths of Dr. 
&. B. Guppy, F.R.S., distinguished for his work on 
lant dispersion and coral-reef formation in the Pacific, 
which occurred on April 23, at the age of seventy-one 
years; and of Mr. Stephen Paget, founder of the 
Research Defence Society and author of the biography 
xf Sir Victor Horsley, on May 8, aged seventy years. 
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We learn from Science that Dr. Edgar F. Smith, 
professor of chemistry at the Univermty of Penn- 
sylvania, has been awarded the second Priestley medal, 
bestowed every three years by the American Chemical 
Society upon a chemist for outstanding achievement 
in the sciénce. The first Prestley medallist of 
chemistry was Ira Remsen, former president and 
professor of chemistry of the Johns Hopkins Umyer: 
sity. 

Mr. C. CUTHBERTSON, FRS, who is working at the 
Davy-Faraday Research Laboratory, 20 Albemarle 
Street, London, W.1, informs us that he requires 
20 c.c. or more of krypton and xenon for research 
purposes. Inquiry at likely sources has been: un- 
successful, and we understand that there is consider- 
able difficulty in obtaining any of these gases ın Great, 
Britain. Mr, Cuthbertson would welcome informa- 
ton relating to available supplies. 


Toe Air Ministry announces that applications to 
enter machines for the Ai Ministry Helicopter 
Competition, 1925-26, which closed last April, were 
received from thirty-four competitors, but only one 
competitor actually sent a machine to Farnborough, 
where the tests were to be carried out. This machine 
did not, however, carry out any of the tests, and none 
of the prizes offered has been won. It has been 
decided not to renew the competition. 


Tue following awards for the period 1923-25 have 
been made by the Royal Society of Edinburgh: 
Keith Prize to Prof. H. W. Turnbull, professor of 
mathematics in the University of St. Andrews; for 
his papers on hyper-algebra, invariant theory,.and 
algebraic’ geometry, published in the Proceedings of 
the: Royal Soctety of Edinburgh; Neill Prize to Prof. 
F. O. Bower, for his recent contributions to botanical 
knowledge, and in recognition of his published work 
extending over a period of forty-five years. 

AT the end of the present session Prof. A. G. 
Perkin will retire from the chair of colour chemistry 
and dyeing in the University of Leeds, severing 
thereby a connexion with the Univermty which has 
extended over thirty-four years. In view of Prof. 
Perkin’s long period of service and the valuable work 
which he has done in building up a school of research 
into colour chemistry and the chemistry of natural 
colouring matters, work which is of great value to the 
textile and dye industries, a committee has been 
formed for the purpose of raising a fund which will 
enable the esteem in which Prof. Perkin is held to be 
signalised, either by the presentation to the University 
of his portrait, or in some other suitable manner. . 
Subscriptions are invited for this purpose, and affould 
be sent to Prof. A. F. Barkers The University, Leeds. 


Tse Royal Society will receive from Messrs. 
Brunner, Mond and Co., Ltd., a donation of 500/. in 
respect of the current year towards the cost of 
scientific papers on the physical side The Society 
will also receive a Publication Grant of 2500/. from 
HM. Government during the currert year. Both 
grants are available for helping the publications of 
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other scientific societies as well as for assisting the 
separate publication of books, memoirs, etc., of a 
scientifit nature. Applications for grants for the 
current year will be adjudged by the Council of the 
Royal Society at its meetmg early in July, but should 
be received before the Council meeting of June ro. 
Applications from societies will be received by the 
secretaries of the Royal Society; those from in- 
dividuals must be brought forward: by members of 
Council. 


Tus Rockefeller Medical Fellowahips for the 
academic year 1926-1927 will shortly be awarded 
by the Medical Research Council, and applications 
should be lodged with the Council not later than 
June 10, These Fellowships are provided from a 


e fund with which the Medical Research Council has 


been entrusted by the Rockefeller Foundaton. 
Fellowships are awarded by the Council to graduates 
who have had some training in research work in the 
primary sciences of medicine or ın clinical medicine 
or surgery and are likely to profit by a period of work 
at a university or other chosen centre in the United 
States before taking up positions for higher teaching 
ar research in the British Isles. A Fellowship will 
have the value of not less than 350/. a year for a 
single Fellow, with extta: allowance for a marred 
Fellow ; travelling expenses and allowances will be 
made in addition Full particulars and forms of 
application are obtainable from the Secretary, 


experimentalist—The 





Medical Research Council, 15 York Buildings, Adelphi, 
London, W.C.2. 


- We much regret that in the paragraph in our issue 
of May I, p. 639, referring to the bicentenary of the 
birth of Major-General Wilham Roy, who initiated 
the primary triangulation of Great Britain, the name 
“ Roy” was printed as “ Ray.” 


Tue editors of ‘ Organic Syntheses,” an annual 
publication of satisfactory methods for the preparation 
of organic chemicals, now have at hand a large number 
of preparations in addition to those to be included in 
Volume 6, which 18 now in press, and in Volume 7, 
which will soon go to the printer Chemists interested 
in any of these preparations can procure copies from 
Prof. Frank C. Whitmore, Northwestern University, 
Evanston, Ulinois. 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—An 


‘assistant lecturer in geography in the University of 


Manchester—The Internal. Registrar (June 21). A 
professor of anatomy at the Royal Veterinary College 
—The Secretary, Royal Veterinary College, Camden 
Town, N.W. (July 1). A radio engineer, a physicist 
or radio engineer, a radio engineer, and a radio 
Secretary, Royal Engineer 
Board, 14 Grosvenor Gardens, S.W.1. A semor 
physics master at Oundle School—The Headmaster, 
The School, Oundle, Northants. 





Our Astronomical Column, i 


NAKED-EYE Sunspot.—Iwo months have ca 
since the last appearance of a naked-sye spot, No: 5, 
` reported in NATURE for March 6.° The present group 

of spots was seen as a naked object for a fow days 
only. It was of the iia © stream’ formation ; 
that is, a well- defined spot followed at a 
distance of 8° or 10° of solar longitude by an irregular 
spot breaking up into a cluster. These two chief 
components are found to be almost invanably a 
opposite poan The longitude of this grou 
not far t of the great northern of 
December and January, the ition of whi 
remains marked by faculz.- Details of the new oot 
are as follows : 


Central Mandian 
No. ` Date on Disa. Paseage, Lattrde 
6 May 8-20 May 137 20°S  _ 1/1100 


(Area expresses the proportion covered of the sun’s 
hemisphere ) 


Nova IN A SPIRAL NEBULA.—A telegram from the 
I.A.U, Bureau, Copenhagen, announces the discovery 
of anpther faint nova in a spiral nebula, Messier 61, 
in the constellation Virgo. The position for 1926-0 
is R.A. 12h 18 3™, N. Becl. 4° 54’. The magnitude 
is given as 13. ee r 
KSnigstuhl Observatory, ents Eee Prof. M- 
Wolf and Herr Reinmuth, evidently phoroeriphy. 
The spiral character of this nebula was detected at 
Pareonstown by o late Earl of Rosse. 

The nova is t 70” from the nucleus, in position 


© 351°. 
ft is importaħt to follow these distant nove for 
as long a time as possible, in order to compare their 
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light-curves with those of tc nove. Tt will be 
remembered that Dr. Hubble was able to trace the 
light-curves of the faint Cepheids in M31 and M33 
down to magnitude 19 or 20. 


Tr SUN’s VELOCITY DERIVED FROM FAINT STARS. — 
Lick Obsérv Bulletin No 374 describes a research 
by P. van de p on the solar velocity derived frome 
the radial velocities of stars of average tude 
9:2. The research was intended to test 8 
result that the sun’s velocity is greater with respect 
to faint stars than to bnght ones, amounting to 
aoe kom. /sec. for See eae stars. The spectra 

bowers with a one-prism pb» 
hae the 36-inch refractor Te eee 18 
small, oad "the individual results rather untrust- 
worthy, but the errors should nearly go out in the 
mean. The list comprised ros stars, equally divided#l 


between the apex and nig ea regions. Their 
plaice type is as follows Draper 
e): A and F 45 stars, aa etary, 28 stars. 


The resulting value of the sun’s velocity is 12 
km. /sec., the values from the different spectral types 
being accordant. This value is slightly Seales a thar 
the usually accepted value, derived from brighter 
stars, and thus fails to support Seares’s hypothesis. 
Some other approximate methods of obtaming the 
velocity with respect to faint stars are discussed, andl 
found to inditate still lower velocities than the 
poa research. The absolute magnitudes of the 

stars were estimated as lying between -1-6 andi 
+31, so that none of them are faint dwarfs. The 
assumed positon of the solar apex was R.A 270°, 
Decl + 30°. 
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Research Items. , ; 
THe Human Factor IN Accipents.—The import- | the lake in Pleistocene times. A shore line 189-190 


ance to industry of a study of accidents, major and 
minor, cannot be exaggerated, but when definite 
causative relations are sought the edifficulties and 
complexities seem to render scientific treatment 
almost impossible. The immediate relation is be- 
tween inery and an accident, and quite rightly 
have efforts been made to diminish the risk due to 
machinery. More detailed study reveals, however, a 
number of determinants which point to leas obvious 
factors. Report No. 34 of the Industrial Fatigue 
Research Board (H.M.S.O., price 5s.) is a contribu- 
ton by Miss Newbold to study of the human 
factor in the causation of accidents. It is a statistical 
analysis of minor accidents reported from many firms 
and covering a considerable iod of time. It is 
found (1) that in nearly all the ups the average 
«umber of accidents is much influenced by & com- 
tively small number of workers, and that the 
istributions among the workers are far from chance; 
G) that there are many indications that some age 18 
ue to personal tendency; (3) that the people who 
have the most accidents are, on the whole, those who 
pay most visits to the ambulance room for minor 
sicknesses The study is very important not only 
Kor what it brings forward in the way of positive 
svidence, but as an example of scientific method 
applied to a very difficult problem where vague 
speculation and prejudice frequently masquerade as 
fact. The writer suggests that further detailed in- 
vestigation should be undertaken along the lines of 
tndividual study and experimental psychology. ` 


MAN IN THE GLACIAL PERIOD IN GREAT BRITAIN.— 
ín Man for April, Mr. J. Reid Moir discusses the 
mferences to be drawn from the discovery of a palzo- 
tithic implement on the foreshore at Eccles-on-Sea, 
Norfolk, by Mr. W. W. R. Spelman. The implement 
i an oval core-implement, unpatinated and unrolled. 
(ts form and assign. it to the class of specimens 
concerning which, in the present state of our know- 
edge, it can only be stated that they belong either to 
Late Chelles or Early Acheulean. The unabraded 
condition of the implement suggests that ıt must have 
æen uncovered just prior to discovery from a bed 
derlying the beach, as the sandy beach and low 
iff reveal no humanly flaked flints. Such a bed 
nust have been the stratum deserted as ‘ First 
Till’ In all probability the First Till represents one 
xÍ the deposits laid down during the second Glacial 
Period of Fast and was separated from the 
Upper Chalky Boulder Clay (of the third Glacial 
Period of East Angha) by the Sa some phase 
‘epresented at Hoxne, Foxhall Road, Ipswich, and 
isewhere. As St. Acheul implements occur in this 
hase, it becomes of mportance to ascertain whether 
ho present implement is of Chellean or Acheulean 
late. The main fact, however, is that a definite flint 
mplement of Lower Paleolithic Age has been found 

er conditions making it probable that the speci- 
nen was derived from a glacial boulder clay and thus 
affords additional evidence of the existence of man in 
ingland during the glacial period i : 

RESEARCH IN THE Fayum —In Ancient Egypt for 
wlarch, extracts are given from co mdence from 
diss Gertrude Caton-Thompson, and 


Elinor W. 
sardiner, who are working in the Fayum on behalf of 
he British School of logy in. t with the 
new of linking the archeology to the close of geo- 
ogical sis Fe Writing from Dtmeh, a little south 
«f the lake, Miss Caton-Thompson says that it 1s plain 


hat there was more than one simple rise and fall of 
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feet above the present lake (46 ft. over sea) yields 
much evidence of the prehistoric peoples On a slope 
diwn to the Birket Qarun, flint was obtained at 176 feet 
on a ridge on which it was unlikely to have been washed 
(4.6. 32 feetover sea, submerged since gooo B.c.), Pigmies 
with pigmy cores came down to 138 feet (6 feat below 
sea, submerged since 17,000 B.c.).. Investigations at 
Kom have settled the question of the contemporaneity 
of the polished flifits, pottery, and the bone arrows, 
but mly ee culture 1s represented Misa, Gardiner 
writes that the most important fact in the geology of 
the area 1s that the Fayum people were living on an 
old lake surface and not tertiary rock as supposed. 
There is distinct evidence of two lakes. The older 
dried up and the deposits denuded very considerably 
before the waters of the second lake gained access to 
the Fayum. A section in a wady shows gravels full 
of faints, mostly wind worn, at 185 feet above ‘lake 
level, probably belonging to the older lake beds. The 
surface of the gravel is 185 feet above lake level 
(submerged since 8000 B.c.). -A considerable number 
of Fayum implements were found upon it. (The 
statements in brackets: are from explanatory notes 
by the editor of Ancient Egypt.) 


A Dir Cuart.—We have received a copy of 
the “ Grassæendale” Diet Chart prepared by g G. 
heret genes Wokes, sna, Live l 

rice 6d.), which appears to have been designed for 
fe benefit of the general practitioner of medicme 
who wishes to place his patient on a known diet before 
sending samples of blood, urine, etc., to a biochemical 
laboratory chemical examination. At the same 
time, it should be of use to all who wish to treat their 
patients by means of strict dieting. The information 
given on the chart is comprehensive: for a large 
variety of natural, and a few patent, foods the follow- 
ing data are set forth in a series of columns; the per- 
centage composition (carbohydrate, protein, and fat), 


the en value, the estibility coefficient of the 
“carbo. te present, and the most important of the 
inorganic elements contained in the food, and whether 


it leads to the formation of acid or base in the body, 


its relative power in this respect bemg indicated by a 
numerical At the same time, the relative . 
content of material m the three vitamins, A, B, 


and C, and the presence of purines, are also indicated 
Blank columns are given for entering the amounts of 
soach food eaten in twenty-four hours and for the 
results of the calculations of the quantities of protem, 
fat, or carbohydrate assimilated. Explanatory notes 
of the chart are given on the back: those on vitamins 
might perhaps have been a little clearer; dry seeds 
contain vitamin B, but on germination it is vitamin 
C which a in large quantities. The information 
vee o chart should be of use in dieting cases of 
i mellitus, pos and nephritis, being available 
in a compact and handy form; whilst sent tò the 
laboratory with the specimen it will enable a more 
correct interpretation to be placed on the results of 
the chemical examination o 


THe Swim BLADDER OF soME INDIAN FisHEs.—In 
“Tus thesis Agree A seca to the Faculty of Sciences 
in Paris, D R. ttacharya has given an account 
of the structure and relations of the swim bladder of 
Indian fishes belonging to the families Scuenide and 
Ophi halidas e former the swim bladder 1s 
oval and extends the whole length of the abdomen. 
Issuing from it is a complex system of branches 
ing to the head and the t#tl*-those in the 
ead region have an arborescent form, and some of 
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~M. 
them enter ae aon with the ihia pmi 
being separa m the only by 
fibrous tissue Some of E branches also 

etrate the operculum and the pectoral fin and 
eir ends come to lie just under the skin. In 
Scranordss , two lateral lobes arise from the 
swim bladder and extend between the peritoneal 
epithelium and the body-wall and form a complete 
sac around the body cavity. A dorsal sac is formed 
in a similar manner and completely envelops the swim. 
bladder dorsally. The two sacs meet laterally, and 
thus ın a dissection one comes oe ee 
enveloping the swim bladder. In Ophiocep. 
the swim bladder is an elongate sac extending from 
the anterior of the abdomen to the tail, and does 
not ive off diverticula. Details are given of the 
glands of the swim bladder in each family. 

EFFECT oF LIGHT ON THE MOVEMENT OF EARTH- 
worms —E. Nomura has made (Science R 
Tohoku Imp. Univ., Japan, fourth series, vol. 1, 
PP 293-409, 1926) inv tions on the effect 
er light on the movement of ANolobophora fatida to 
test the differential effect of light on fresh and on 
fatigued worms, to ascertain the average limit of the 
free or random movements, the influence of light— 
horizontal, and from above, and in flashes—on worms 
with the cerebral gangha removed and on worms in 
the course of regeneration. His general conclusions 
may be summansed as follows: orientation of 
the worm is determined by the antagonistic panei i 
of the cerebral ganglia and of the ventral nerve cord. 
The brain canses negative orientation and forward 
crawling, while the nerve cord causes positive orienta- 
ton and crawling either backwards or forwards. By 
the predominant influence of the brain the or 
exposure to hght of stronger intensity causes the 
stronger negative phototaxis. With light of a given 
intensity the strongest negative phototaxis is uced 
when the light a ae at an angle of about 25° to 
the horizontal. most anterior part of the ventral 
nerve cord causes the strongest positive orientation, 
the more ior cause a progressively less 
pronounced reaction—that is, the worms exhibit axial 
gradient in these reactions. ' : . s 


SOME NON-MARINE MOLLUSCA OF THE WESTERN 
HEMISPHERE.—A fifth of Dr H. A. Pilsbry’s 
notes and descriptions of South American land and 
fresh-water mollusca, that were begun ın 1924, has 
appeared de varous new species, including one 
of that remarkable land snail Megaspira (Proc. Acad. 
Nat, Sa. Pjnlad. 77). The same author on later 
pages in the same publication, deals with other new 
non-marine mollusca The'most remarkable of these 
is a very small Physa from Zion Canyon, Utah No 
snail can be found in the swrft- stream at the 
bottom of the canyon, but where the water trickles 
out of the rock joints of the almost vertical walls of the 
canyon, the wet rock faces become coated with green 
alge, and ıt 1s on these isolated patches of alge the 
little Physa noms lives. This account 13 followed by 
descriptions of new non-marine shells from Querétaro, 
Mexteo 


MODIFICATIONS IN THE CALYX oF PRIMULA —Since 
recording in NATURE of April 10, p. 518, the occurrence 
in phyllody. of the calyx Primula vulgarıs (Huds.), 
Mr. F. R. Browning writes that he has seen hybri 
of P. vulgaris with P. veris, sometimes termed P. 
variabilis, Goup , showing a completely petaloid calyx. 
ta wile te fe patie a five petalo eas hich 
them ha ve and five oi , W. 
alternate with’ tħem normally. The third flower has 
sıx petals and five petaloid sepals; the sixth is 
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diminutive though decidedly petaloid. It also differs 
from the others in that it has not the well-marked 
ridge at the midrib, which characterises the other 
span The size attained by this unusual calyx 1s ın 

rl the same as that attained by its enclosed 
coro. e 


DOMESTICATED PLANTS IN SPANISH AmERICA.—An 
interesting field of research 18 opened up in a pa 
on the plant content of adobe peck by George W. 
rane and Margaret P. Kelly which has been 

ublished by the California Tional Society. 
Aiemionacies and travellers who visited California in 
the Spanish period are known to have introduced a 
number of cultivated plants into the country, but 

information, especi as to varieties, 15 
rant An examination of bricks from a number 
of buildings, ranging ın date from 1771 to 1845, 
although representing a small sample only, has 
furnished a considerable amount of exact information 
on the pomt. The adobe bricks were made of a 
variety of soils, ranging from sandy loam to heavy 
loam, some natural, others the result of artificial 
mixing, and contained organic matter chopped into 
two-inch lengths, usually wheat or barley straw, but 
also weeds and grasses of various lands. Of the 
twenty-two weeds, eleven are introduced Euro 
species. Six varieties of wheat were identified. This 
establishes a new date for the introduction of Big 
Club wheat (T. Compactwon Humboldss) not previousl 


“known as a mission crop. One wheat, California Clu 


wheat (T. Compactum Crinaceum), is not grown in 


California to-day, but eee giana prior to the 
Mexican period hae os and another, a beardleas 
wheat a Vulgars Alndum), 18 unknown. Propo 
wheat (T. Vulgare Graecum), su to have been 
introduced from a Chilean stram about 1875, was also 
fpnnd, and may have persisted from the ori 
S stock. T one van of barley (H. Vulgare 

alhdum tppica) was found. ə wild oat kernel 1s 
of doubtful authenticity. Of two cultivated oats, 
Avena sativa, which belongs to a group not adapted 
to central California, may represent an unsuccessful 
experiment. ` 

CHROMOSOMES OF Rosxus.—In a reprint from his 
Experiments in Genetics, Dr. C. C. Hurst discusses the 
origin of species in Rosa. Starting with a hypothetica™ 
decaploid rose (which would have ten times seven 
chromosomes), he supposea that the various septets 
of chromosomes became differentiated under sub- 
polar conditions, so that each set was pre-adapted to» 
a different climate. This all happened within a 
single (hypothetical) decaploid species of rose. The 
hexaploid, pentaploid and diploid existing species 
were afterwards formed by the throwing off of 
different septets of chromosomes successively until 
the present diploid species were armved at, each 
adapted to different conditions. This hly hypo- 
thetical speculation is contrary to all that is knowm 
concerning polyploidy in other plants It also 
imples a sort of evolution sn vacwo of the chromatin, 
which 1s contrary to every experimental evolutionary 
view of the relation between the organism and its 
environment. The evidence from other plant era 
is that polyploid species are denved Eor Apini 
ancestors, and not the reverse. 


MraN SEA-LEVEL IN THE OcEANS.——The relation 
between wind or current and mean sea-level in the 
Indian and Atlantic Oceans and adjacent seas is dis 
cussed by P H. Gallé in a short paper in the Proceed 
ings of the Koninklijke Akademie van Wetenschappei 
te Amsterdam, vol. 27, No. 10. Mr. Gallé conclude 
that the range in mean sea-level ıs mainly due tc 
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fluctuations of wind and current, either near at hand 
or far distant. He believes that while the north- 
east trades and the equatorial current are causes of 
fluctuations ın mean sea-level on the European 
coast, the main cause must be looked for in fluctua- 
tions of the north Atlantic high- and low- pressure 
systems. The correlation factor between monthly 
departures of the velocity of the current and str 

of the wind and departures from mean sea-level 18 
given as varying between 0-829 and 0957. The 
time relation between changes of velocity in the 
equatorial current and‘ mean sea-level on Atlantic 
coasts varies from one month in the Azores to three 
months in the English Channel and four months on 
the north coast of\Norway. 


ATLANTIC DoLpRUMS.—The Meteorological Office, Air 
Ministry, ın “ hysıcal Memours,’’ No. 28 (London: 
H.M Stationery ce, 1926. Price 1s. 6d. net), has 
issued a discussion of ‘‘ The Doldrums of the Atlantic ” 
by Mr. C. S. Durst. The author rightly gives con- 
siderable credit to Captain Toynbee, the first Marine 
Superintendent of the Meteorological Office, for his 
study of this district and the publication of the 
observations for the Nine Ten-Degree Squares com- 
prising the area of the Atlantic Doldrums. A 

Tevious discussion was undertaken of Square 3. 
The copious letterpress accompan these charts 
by Captain Toynbee 1s full of valuable information, 

ially on the direction of up clouds with the 
erent surface winds. The author notes that the 
munimum of pressure in the Doldrum belt follows the 
position of greatest humidity rather than the position 
of maximum temperature, and he is of opinion that 
over the ocean it would seem that convechon must 
be started dynamically rather than thermally. If 
obtaimable, synchronous weather charts over the 
Doldrum area would add much to our present know- 
ledge of this interesting region. 


Tue COLOUR oF Rep Formations.—In the Journal 
of Geology, No. 2, 1926, a valuable discussion of ths 
origin of the colour of red beds is presented by G. E. 
Dorsey. It ıs shown that the non-red rocks often 
contain more iroh and even more ferric oxide than 
do the red beds. The red colour ıs due not merely 
to oxidation—which is widespread—but to dehydra- 
thon. Favourable conditions for the production of 
the red hydroxide, turgite, and the red omde, hamatite, 
are found in warm moist climates, and not, as has 
previously been asserted, in deserts or semi-and 

ons Ferric hydrate turns red spontaneously by 
dehydration, even under water, 1f given time enough. 
In the tropical belts heat favours dehydration, and- 
the heavy cover of ‘vegetation keepa the sou from 
being rapidly removed, so that time is available for 
the reaction to proceed. Most sediments are carned 
to the seas and there, exposed to the reducing action 
of the decay of marine organisms, they lose any red 
colour they originally possessed. But red detritus 
is able to retain its colour if it comes to rest upon the 
continents where no widespread reduction is in 
progress. Thus for the most part the red formations 
of the logical column represent continental 
deposits; though it is recognised that occasional 
wedges may be found in marine series, like that now 
forming off the mouth of the Amazon, where fresh 
water and red detritus are sufficiently abundant to 
force the true marine conditions farther off-shore. 


INVESTIGATIONS ON THE Eartu’s Crust—The 
Year Book, No. 24, for 1925 of the Carnegie Institution 
of W n includes, inier alia, on the 
work of (1) the ae rae Laboratory directed by 
Arthur L Day, (ii) the Advisory mmittee on 
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Seismology, and (ii.) of certain physicists associated 
with the itution. The latter include S. J. Barnett, 
formerly attached to the Department of Terrestrial 
Magnetism, who is continuing his valuable researches 
on rotation by etisation, and vice versa, at the 
California Institute of Technology, Pasadena. Much 
of the work done under R. A. i im the Norman 
Bridge Laboratory at Pasadena is also subsidised by 
the Institution. In the Geophysical Laboratory at 
Washington a large part of the work bas consisted 
of experiments involving very high pressures; the 
attainment of a pressure of 15,000 atmospheres 
(225,000 1b. per sq. in.) on a small sample pf material 
has now become “ a matter of simple routine’! this 
corresponds to the pressure at a depth of 30 mules 
below the surface of the earth, Still higher pressures 
are readily obtained, but beyond the hmit stated the 
work is liable to be interrupted by expensive and 
annoying explosions. The compressibilities of the 
more im t rocks and minerals have been ın- ° 
vestigated under these high pressures: the results 
are of i age interest in determining the speed of 
earthquake waves throngh the earth. Less directly, 
the work bears on the temperature within the earth, 
and has led to an estimate of 850°C. at 30 miles 
depth, and 1700° at 100 miles, values which are much 
lower than has generally been supposed. Laboratory 
studies and ‘field’ observations (at Vesuvius and 
elsewhere) on volcanic problems have also: been 
considerably advanced. e Committee on Seismology 
plans to establish a central seismological laboratory 
at Pasadena, and hds completed the development 
of new instrumental i tions for the accurate 
measurement of the horizontal and vertical com- 
ponents of local as distinct from widespread earth 
movements (such as ordinary seismographs record). 
It is hoped to furnish a considerable number of 
seismological stations with such installations. In 
co-operation with the Coast and Geodetic Survey, 
bara lpr mee are in progress for the determination 
of relative surface displacements in a large regon 
around Californa. The measurements already made 
indicate that the stations on the west side of the 
fault between Monterey and the Santa Barbara 
Channel have all been moving northward, the max- 
mum movement recorded, whatever its source, being 
about 24 feet, at a station situated a few miles west 
of the city of Santa Barbara. 


A MICROLUMINOMETER LIGHT SOURCE —At the 
meeting of the Physical Society on May 14, Dr. 
Fourmer d’Albe demonstrated an a tus for pro- 
ducing very minute measurable fluxes of light and 
iulumination The original source of light was a 
small glow lamp of $ c p. candle power, which illumin- 
ated a ground-glass disc with an aperture of } in. 
This disc acted as a secondary source of ys c p. in the 
direction of propagation. A number of lengths of 
tubing, 2 in. long, were telescoped together, each 
length ending ın a yy in. diaphragm covered with 
ground glass. The amount of light emerging from 
each successive diaphragm was yiyth . of the 
light emerging from its predecessor. The gandle 
power thus obtained was 16x10“ c.p. at the first 
stop, 64x Io" c.p. at the ‘second stop, 25 6x 10-# 
He at the third stop, and ro" at the fourth stop. 

© light emerging from the fourth stop 1s quite n- 
visible, even after prolonged accommodation, and 
represents, indeed, a star of about the seventh magni- 
tude. The microluminometer source 18 intended for 
a ge maakt of the efficiencies of photoelectric cells 
and selenium respectively ın detecting faint light. It 
is claimed that the faintest sourte is measurable 
within 2 per cent. 
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: : . The Indian Science Congress at Bombay. 


NDER the presidency of Mr. A. Howard, Director | 


of the Ipstitute of Plant Industry, Indore, and 
Agricultural Adviser to`States m Central India, the 
thirteenth annual mesting of the Indian Science 
was held at Bombay on January 4-9. In 


Congress 
addition to sectional meetings, joint discussions were , 


held on recent scientific work directed to the improve- 
ment of oblong ala Sections of Agriculture, 
Mathematics and Physics, ogy and Botany) and 
on the structure of the atom and quantum 
Sections of Mathematics and Physics and Chemi 

blic lectures on droughts and famines, by 
H. H. Mann, on life at higher altitudes in Western 
Tibet, by Prof. Shiv Ram yap, and on modern 
applications of X-rays, by Prof. H. Parameshwaran, 
were arranged, as well as visits to places of saentific 
interest ın the neighbourhood of Bombay. 

Brief accounts indicatmg the activites of some of 
the sections of the Congress are printed below. 

In his presidential address, . A. Howard, after 
dwelling on the predominance in modern scmentific 
agriculture of the biological sciences, went on to 
stress the diversity of the sciences with which modern 
research in, agriculture is concerned. The study of 
the wth of the economic plant, according to 
Mr. Powa, opens up the great problem of the 
agriculture of the near future, and that 1s the intensive 
cultivation of improved varieties ; ıt 13 not sufficient 
to breed new varieties: the methods by which 
maximum production can be obtaimed must be 
` studied. From his general’ argument, Mr. Howard 
developed the thesis that the need of the future 1s 
team work. The real subjects of research in agri- 
culture have far outgrown the old tradition inspired 
by the work of Liebig- the attack Locher ee single 
science ja no longer possible. It ıs rightly pomted 
out, however, that successful team work presupposes 
the presence of a com t leader and, ıt may be 
added, a spirit of subordination to which men with the 
real pioneering aptitudes do not readily submit. g 

An unusual and suggestive feature of Mr. Howard’s 
address was the special reference to the connexion 
between canal irrigation and public health. He 
thinks that no satisfactory explanation has yet been 
given of the correlation between canal irrigation and 
the prevalence of malaria. He pomted out that the 
connexion cannot be wholly due to the formation by 
canals of breeding unds for mosquitoes, and sug- 
gested that a contributory cause may be nutmtional 
—the deficieacy in the food crops grown with canal 
water of essential mineral and other ingredients. He 
urged the need for immediate investigahon and 
deplored the cessation, for financial reasons, of the 
work of McCarron (Joxr. so gia of Arts, 83, 1925, 
p 152) in this direction. is investigator showed 
that certain nutritional diseases were ent in 
Madras as the result of differences in the mannorial 
treatment of the mullet crop. 

In relation to the diseases of plants, also, Mr 
Howard broke fresh and with a suggestion that 
cultul conditions rather than specific infection play 
the most important part yn the causation of outbreaks. 
In some of his work at Quetta in connexion with fruit 
growing, he was able to show that attacks of aphis 
could be induced iy e by altering the time 
of irrigation. He tound, , that Eimecorn (Tr. 
monococeum), which is gen y believed to be immune 
to Puccinta graminis, becomes highly susceptible 
when grown m the hot chmate of usa in Bengal 
Mr. Howard’s reputation in apphed botany 18 so well 
established that his views, particularly on possible 


NO. 2950, WOL. 117] 


eory 
j, 


a Papers, mainly on the 
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admınistrative developments, merit serious considera- 
tion. : 

The programme of the Section of Anthropology 
indicates an active and serious interest in the varied 
problems of Indian ethnology and culture. If, how- 
ever, those who took in the p i had 
fl their nets wide, ıt 18 to be regretted that the 
burden of ethnological investigation still appears to 
rest on the shoulders of a few, and that the number 
of individual workers taking part was small. Further, 
while religious and sociological investigations were 
well represented, the study of material culture received 
little attention. - ‘ 

Among so many communications presenting features 
of interest it may appear invidious to select any for 
mention ; but attention may be directed to Mr. L. A. 
Cammuatie’s account of the Kurnool bone caves in 
relation to the problem of prehistoric man in India, 
Sarat Chandra Roy’s description of the Asurs, a tribe 
of iron-smelters of Ranchi; Sarat Chandra Mitra’s 
record of two recent cases of exorcism, one from 
Southern Bengal, for driving out the spirit of disease 
sent by rere a second from poe al, where 
treatment of a person possessed of a ghost by repeated 
immersion ın water resulted fatally. The same aathor 
recorded two cases of Poa by self-mutilation : 
aman cut off the tip of his tongue as an off to 
Tapeswari at Cawnpur, while another individual ın 
Kathiawara cut off his own head as an offering to Siva. 
An in ing rite to prevent hydrophobia, also 
recorded by Sarat Chandra Mitra, involves the turning 
by incantations, but otherwise unaided, of a saucer 
on which the patient stands. D. N. Majumdar 
presented further communications dealing with the 
customs of the Hos of Kolhan in continuation of those 
already published in several Indian periodicals. 

In the Section of Zoology, under the presidency of 
Prof. H. R. Mehra of Benares, twenty-nine of the 
thirty-one papers presented are by Indian workers. 
They afford evidence of considerable scientific activity 
in the observation more iajly of protozoa, 
parasitic worms, and Arthro . 

e Rev. W. E. Blatter, no 


* Under the presidency of 

less than 52 pa were communicated to the Section 
of Botany. ese Tange over a wide field, many of 
them recording results of very general interest The 
president is hımself ue for several ecological 
dus delta; C. McCann also 
presented several papers on the Longe of the Bombay 
presidency; whilst several Indian workers supplied 
records of studies of ial vegetation formations. 
The life-history of various Indian plants also received 
attention ; a number of interesting communications in 
pa physiology are rted, and papers on parasitic 
gi, on marine and -water alge, on cytology, 
teratology, heterophylly, and other biological featureg 
of interest in ee plants, pora Tn fact, the 
roceedings of the section suggest that the prosecution 
i rece upon the in ae eagetetion oF India 1s 
actively pursued, and that Indian investigators are 

themselves takang a prominent share in the work. 
The scree of the Section of Geol were 
noteworthy for the reed papers devoted to Burma 
and its problems. A. S. Subbaiyer dealt with the 
production and reserves of petroleum and its strat- 
graphical distribution He concludes that there may 
ill be vast unexplored resources in the little-known 
Eocene oil-fields. In a third paper he discussed the 
genetic relationship between coal and oil, and suggests 
mapping the fixed carbon ratios in conjunction with 
structures as likely to lead to successful results, 


~ 


May 15, 1926] 


enka along the Pakokku foot-hills. H. L. 
ibber contributed a valuable account of the 
extinct volcano Mt. Popa, one of the most con- 

icuous landmarks of Upper Burma. He also 
escribed the ferruginous concretions of the Irra- 
waddian Series, and theancient slag-h&aps and deserted 
furnaces found in the neighbourhood of Mt. Popa. 
Another paper bf the same author described ferru- 
ginous bands of a rhythmic character occurring in the 





silicified tuffs of K ung. H.L. Chhibber and 
L. D. Stamp collaborated in a paper dealing with the 
origi cot omen a ee eel te 


such a far ake feature of the late Tertiary beds of 
Burma. etrography of Green Island, near the 
mouth of the Salween, is described by L. D. Stamp, 
who directs attention to the extensive assimilation, 
lit-par-lit injection, and development of banded 
gneisses that have taken place. K. K. Mathur 
si altier discussed the mechanism of intrusion and the 
differentiation of the laccolith of Mt. Girner, the rocks 
of which were described many years ago by Dr. J. W. 
Evans. The Ranikot beds at Thal were shown by 
L. M. Davies to present a more complete series of the 
earliest Eocene horizons than has been discovered 
elsewhere. B. Sahni is engaged on a revision of the 
fossil plants in the collection of the Geological Survey, 
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and presented a of bis work on the conifers, 
ranging from the Lower dwana to the Cretaceous. 
Other pa dealt with cordierite, staurglite and 
mica, TA valons local faunas and strata; and 
J, Ribero describes the natural caved recently dis- 
covered in Bombay. ‘The large number of contri- 
butors and the wide variety of subjects discussed 
testify to the healthy activity of geological research in 
India and Burma. 

Nearly a hundred papers were ted to the 
Section of Mathematics and Physics. Seven of these 
deal with pure mathematics, five with Tee a ee 
problems, and two with relativity and nomEuclidean 
oe The physical paros cover a wide range. 

urface tenmon, efflux of gases, motion of projectiles, 
vibratmg strings, flame temperatures, entropy, radia- 
ton, scattering of light, spectra, Highs eens Seba 
of crystals, magnetism, electrolysis, photo-electricity 
and wireless si ing, were discussed, while the 
weather, rai and floods of were not for- 
gotten. Prof. M. N. Saha, as president of the section, 
read a valuable paper on the application of subatomic 
thermodynamics to astro-physics, portions of which 
were printed in NATURE of ee 8. The programme 
showed that India 1s keeping well abreast of recent de- 
velopments in the mathematical and physical sciences. 


Co-operation in Oceanography. ; : 


NDER the title “ L’Oceanographie dans la Vie 
Interndtional,’’ Prof, Qdon de Buen writes an 
interesting account of the various organisations which 
are materially assisting the co-operation of adjacent 
countries in oceanographical investigations (Scientia, 
February 1, 1926). the international movement is 
particularly active both in physical and biological 
oceanography, where the problems encoun by 
each country extend far beyond its own coasts, and 
the natural difficulties and expense of ing data 
at frequent intervals over a wide area of the ocean 
necessitate such collaboration. 

This necessity is in . Our present knowledge 
of the average conditions of the seas is built up from 
numerous pamstaking observations made by a hmited 
number of i carried out from time to time. 
The fluctuations in the fisheries, of national import- 
ance to'the countries concerned, centre interest more 
and more upon the fluctuations rather than upon the 
average condition in the physical and chemical con- 
ditions of the seas. 

The Conseil Permanent International pour!’ lora- 
tion de la Mer now includes those countries ering 
on the continental shelf from Norway to Portugal an: 


Spain. Its influence in furthering our knowledge of 
the oceans in general has been potent since its founda- 
tion in 1899. Similar organisations deal with the 
ablication of data and the co-ordination of investiga- 
ions, both in the Mediterranean and also in the fertile 
area famed for its cod fishery north-east of North 
. These three co-ordinating organisations are repre- 
sented in the Ocean phical tion of the Union 
International Geodesique et Geophysique by their 
respective presidents It is of in to hear that 
this section has commenced the difficult enterprise of 
publishing an annual Bibhographical Bulletin. 

As any feral industry grows, whether it be hunting 
animals or fish, an accurate knowledge of the factors 
which control fluctuations in the population of the 
hunted animal becomes increasingly useful to the Hunt- 
ing nations. It is to gather this knowledge that the 
networkof isations hassprung up, fathered origin- 


ally by the dinavian countries, to whom their 
Baking industry is an asset of relati great import- 
ance. An interest in the sea is inherent in all 

nations, and concerted action has already been of great 
help to the progress of scientific oceanography. 


The Swiss National Park. 


ROF. CARL SCHROETER of Zúrich delivered 
the fourth Hooker lecture at the Linean 
Society on A 15 on the Swiss National Park. 


The movement for Nature protection is very strong 


in Switzerland, and civil law. its even riag- 
tion in the interest of na and histori monu- 
ments. The formation of the e for the Protec- 


tion of Nature (Naturschutzbund) has made the 
matter a national one; it has about 30,000 members, 
who pay an annual subscription of 2 francs, or 50 
francs for lif membership. The League has been 
instrumental in many ways, but the most effective 
measure is the creation of the Swiss National Park, 
which occupies about 54 square miles in the Lower 
Engadine. Here meee ing, manuring, i 

mowing and wood-cutting are entirely ibited. 
No flower or twig may be gathered, no animal killed, 
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no stone removed, and even fallen trees must remain 
undisturbed. There are no hotels, only simple Alpine 
shelter huts, and camping and the lighting of fires is 
not allowed. The is to exclude the effect of 
human interference so far as possible: scenery, plants 
and animals are absolutely po e. 
The Park is controlled by five trustees nominated by 
the Government, which pay’ the rent (up to 30,000 
francs per annum). The League pays the incidental 
expenses (a.g. there are four resident keepers) and for 
scientific research which is ee by Swiss 


Society for the Advancement of Science. 
The size of Park and its physiography allow of 
Nature equili The mean elevation is high; the 


snow-line consequently reaches so mush as 3000 metres; 
the tree-limit 2300 metres. It is well wooded with 
extensive forests of the erect mountain pine (Pinus 
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moniana var. arborea) and Pinus Cembra, mixed 
woods of spruce and larch, an endemic variety of 
Scotch pine (Pinus sylvssiris var. ongadinensis), and 








extensive areag of creeping mountain pine (P. montana 
var. prostrata). The herbaceous flora is mch and 
varied, the 


erent geological strata allowing of 
both calcicole and calchige plants; the division 
between the floras of the western and the eastern 
Alps passes through the Park, many of the Swiss 
eastern species occurring only here. Animal life is 
abundant—chamois, marmots, deer, roes, foxes, 
mountain- and heath-cocks, golden eagle, etc. 
After ter? years 
1s clearly visible: the flora of the now abandoned 
pastures has developed abundantly. The number of 
animals has much increased. From 1918 to 1925 
deer had increased from 12 to 90; roe from 60 to 
Igo; chamois from 1000 to 1250; mountain cock 
from ro to 60, heath-cock from 40 to 190; ptarmigan 
from 120 to 310, and golden eagle from 15 to 40. 
The preservation of certain beasts of prey is requisite 
as a hygienic measure, as they loll animals first. 
The last bear was killed in the Park in 1904. The 
ibex disa from Switzerland in 1809, but an 
effort is being made to remtroduce it from colonies 
at St. Gallen and Interlaken, which have arisen from 
young animals smuggled from the valley of Aesti.. 
All the influences of man due to shooting, fishing, 
a a a ee 
efface, and the successional changes are being studied 
by a special commission of fourteen members elected 
in 1915 and divided into four sections, geologico- 
goo phical, climatological, botanical, and zoological. 
forty investigators have worked in the Park. 
Several monographic studies have been published, 
and an attempt is being made to get a “ complete 
notion of the inorganic and organic nature of our 
National Park.” 
The lecture was illustrated by a magnificent series 
of coloured lantern slides. 





University and Educational Intelligence. 


Bristot.—The Society of Merchant Venturers 
offers for competition scholarships tenable in 
the Faculty of Engin of the aires Ge: 
Bristol, provided and maintained in the M t 
Venturers’ Technical College. Candidates must be 
not less than 17 years of age and must have matri- 
culated. The scholarships provide free tuition: 
one of the scholarships ıs open to pupils in any 
secondary school receiving grants from Board of 
Education ; three are restricted to pupils of secondary 
schools in the counties of Ciucea lahire, Somerset, 
and Wiltshire Dada EA ten are restricted 
to the sons of officers ın His Majesty’s Service who 
were killed in the War, and whose mothers or 
guardians are in needy circumstances; one 18 
restricted to a son of à citizen of Bethune who has 

either the B. è L. or the B. è Sc. examination. 
A bike Tea scholarship is also offered, si a 

tefer€nce to a candidate who needs i , 
hs is the son of a former student at ee tet SF lito 
while serving with H.M. Forces during the War. 


CAMBRIDGE.—The late Sir John B. Harrison 
bequeathed to the Sedgwick Museum his collection 
of more than 2000 rock slices ; these were made from 
the rpcks of British Guiana and the West Indies. 

“Dr. F. J. Gaskell, of Gonville and Caius College, has 
been appointed* demonstrator in medicine, and Mr. 
E. G. eames of Christ’s College, has been appointed 
as assistant to the Downing professor of medicine. 
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A lectureship in advanced and economic entomolo 
has been advertised as vacant ; the stipend will 
pool. with a “ fellowship allowance ” of 15o}. if the 

older 13 not a fellow of a college. From this it 
would seem that the principle of gran an extra 
emolument to persons on the staff of the University , 
who are not fellows of colleges has been conceded. 
Similar provisions are made in the conditions of 
appointment to lectureships in moral science and 

ergian which are also announced. r: 

The General Board of Studies has presented a 
st al on the readership in ethnology. © present 
office was created for the duration of Dr. Haddon’s 
tenure, and he has announced his intention of Seo 
at the end of the present academic year. The 
considers that the subject is now well established in 
Cambridge and its educational im ce generally 
admi ; it 1s therefore suggested that the reader- 
ship shotild become a permanent university post. 


- Oxrorp.—On May 12, Mr. G. R. de Bear, fellow 
of Merton College, the lately appomted John Wilfred 
Jenkinson lecturer in embryology, delivered an 
inaugural lecture on the o tion of the embryo. 
He made special mention of the embryological work 
of the late J. W. Jenkinson, in whose memory the 
Jectureship has been founded ; and directed particular 
attention to the orientation of the embryo, as mani- 
fested in the results of transplantation and in the 
phenomena of the ‘ grey crescent.’ 





Dr. I. J. Kiicrer, formerly of the Rockefeller 
Institute and for the past three years Director of the 
Malaria Research Unit attached to the D ent 
of Health of the Government of Palestine, een 


appomted head of the new Department of Hygiene 
established at the Hebrew University of Taa 


Tue University Grants Commuttee’s Returns for 
1924-25 give 41,794 as the total number of full-time 
students of both sexes in the universitiea and uni- 
versity colleges of Great Britain in receipt of Treasury 
Grants. This 18 less by 1098 than in the preceding 
year, but the decrease is more than accounted for by 
the decrease (1458) in the number of students assisted 
under the Government scheme for the higher educa- 
tion of ex-service men. Thé tables in which the 
full-time students are classified according to faculties 
show decreases under medicine (970 men and 367 


* women) and technology (496 men) and increases under 


arts, includmg theology: fine arts, law, music, com- 
merce, economics, and education (557 men and 353 
women). A large proportion of the decrease in the 
medical group is accounted for by the dental students. 
In the Scottish Medical Schools there were 537 fewer 
men and 178 fewer women last year than in year 
before. Under engineering, metallurgy, and applied 
chemi = ee o T from g3 to 3036, 
from 187 to 140 an nr 338 to 280 respectively, 
whilst the eS Wa of mining students increased from 
263 to 275 The table exhibiting the home and 
university residence of full-time students shows that 
49 per cent. came from homes within a 30-miles radius, 
42 per cent. from other parts of the British Isles, 6 
per cant. from other parts of the British Empire, and 
3 per cent. from foreign countries. Of the men, 19 
per cent., and of the women, 33 per cent. were accom- 
modated in colleges or hostels. Next to Oxford and 
Cambridge and the Durham Colleges, University 
College (now the University of) Reading ranks highest 
in regard to the number of full-time students thus 
accommodated. The number of students in lodgings 


| was 14,070, or 34 per cent. of the total number. 
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Contemporary Birthdays. 


aoe 15, 1847. Sir E. Ray Lankester, K.C.B., 
May 18, 1867. Prof. Edward Fawcett, F.R.S. 
May 19, 1876. Prof. Willlam King Gregory, 

Corr. Mem. Zool. Soc. Lond. ~~ 
May 22, 1860. Major B. F. S. Baden-Powell, 

F.RAS, - i : 
May 23, 1864. Sır Arthur Smith Woodward, F.R.S. 


—_—__ 


Sir E. Ray LANKESTER, emeritus professor of 
zoology in University College, London, and a foreign 
member of the Parls Academy of Sciences, is a 
Londoner. He was educated at St. Paul’s School, 
Downing College, Cambridge, and Christ Church, 
Oxford. From 1891 until 1 Lankester Was pro- 
fessor of comparative anatomy in the U: of 
Oxford ; afterwards he was for some years Fullerian 
professor of physio in the Royal Institution. In 
1898 he was appoi director of the Natural History 
D ents the British Museum, retaining office 
until 1906. Just over forty years he received 
one of the Royal medals of the Royal ety, at the 
hands of Prof. Huxley, its president, for labours even 
then extending over two decades, in the field of 
animal morphelogy and palæontology. We believe 
that no other man of science lives to-day who can 
lay claim to any kindred personal act on Huxley’s 
aie “ Prof, Lankester,” said the president, “ has 

active in many directions, and overywhere 
left his mark, not.only as an etic teacher and 
accurate worker and a philosophical thinker; but as 
one who, in times when the example is more than 
ever valuable, has always been careful to remember 
that tion should be the servant and not the 
master of the biologist,” 

Prof. Fawcett, who holds the chair of anatomy 
and is Dean of the Faculty of Medicine in the Univer- 

of Bristol, was educated at Blencow Grammar 
ool and the University of Edinburgh. 


Prof. Wurram K. Grecory, paleontologist and 
«norphologist, was born at New York City, and 
educated at Columbia University. Research assistant 
to Prof. H. F. Osborn (the newly-elected foreign 
member of the Royal Society) from 1879 until 1973, 
be afterwards became assistant curator of the z 
nent of Vertebrate Paleontology in the American 
Museum of Natural History, where he is now curator 
ff the Department of Comparative Anatomy. On 
ais special subjects Trof Grégory has Jong bosn jan 
diummating lecturer in Columbia University. i 
ho author of “The Orders of Mammals” 
“On the Structure and Relations of N , an 
\merican Eocene Primate ” (1919), “ The Origin and 
tyolution of the Human Detitition ” (1922). 

Major B. F. S: BADEN-POWELL was educated at 
he Chi use. Early interested in aeronautics, 
xe devised man-lifting kites. He is a past honorary 
ecretary and past p ent of the Aeronautical Society, 
m institution which owes much to his energies in 
lays gone by. i 

Sir A. Sara Woopwarn, the well-known geologist, 
vas born at Macclesfield, and educated at Manchester 
*ramumar School and Owens College. En the 
ger i ent of the British Museum 
a 1882, he attamed finally the Keepership of the 
Bey AEG eon Sir Arthur is a Tient of 
pat.) 1 
n IQI 


Ee was a Koyel snedallist of the Roa 
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Societies and Academies. 
LONDON. 


"Geological Society, April 21.—L. R. Cox: Anthra- 
oon britannica sp. nov., a land gastropod from the 

e beds of Northern Worcestershire. The occur- 
rence is recorded, for the first time, of a pulmonate 
gastropod in British Carbon:ferous.rocks. © speci- 
mens were collected by Mr. W. Wickham King m 
1924 from a calcareous claystone, interstratified 
with the v on maris of the lower of the” 
Keele beds, on the northern slope of Clent Hi One 
species is a land shell, referable to the family Pupillide ; 
it is very close to Anthr vermilsonensts 


. (Bradley), from the Coal Measures of Illinois, but is 


slightly stouter, and differs in detail—-H. P. Lewis: 
On a rock-building bryoroan with phosphatised 
skeleton from the basal Arenig rocks of Fiestiniog « 
(North Wales). The black, usually ovoid masses in 
the basal Arenig rocks (Garth Grit) on both sides of 
the Hariech Dome, have been designated ‘lumps, 
‘ pebbles,’ and ‘ nodules.’ On the evidence of eteted i 
surfaces and microsco ons, the structure of 
these masses is found to be originally organic, but 
modified later by inorganic processes. A new genus 
of the salar acai of Ulrich is described. It is 
represen: y one species—the earliest mal beat pe 
known in British rocks. It was responsble tot the 
building-up of the nodular masses, which contain a 
large amount of calcium apie eee A. Matley: 
The geology of the Cayman ds (British West 
Indies), and their relation to the Bartlett Trough. 
With an appendix on the species of and 
Carpenteria from Cayman Brac and geological 

ificance, by T. W. Vaughan. The Ca 

ds are an isolated group of three islands, an 
area of I00 square , all very similar in i 
geological structure and history, although each:is a 
separate faulted block. The islands are built entirely 
of calcareous rocks free from terriganous materials 
other than fine dust., There are two formations 
present, an older Bluff Limestone, and a newer, 
Erecaucre Formation, lying unconformably upom the 
former, which makes a coastal terrace with a imum 
height of 12 to 15 fest above the sea. The F 
Limestone, a white, massive, semicrystalline limestone, 
containing casts of mollusca, badly corals, 
nullipores, and foraminifera, resembles lithologically 
many parts of the White Limestone of Jamaica. 
Cayman Brac is Middle Oligocene, while Little Cay- 
man and Grand Cayman seem to be of Miocene age, 
not newer than Lower Miocene. On the coastal shelf 
formed round each island by marine erosion the cal- 
careous Ironshore Formation, with its mollusca and 
corals of living species, was deposited. Its emergence, 
in Pleistocene or recent times, as a low platform 
backed by the ancient cliffs, is probably the result of 
a fall of sea-level. The almost completely submerged 
Cayman Ridge on which the islands stand, and ;the 
Bartlett Tro which flanks it on the south, are 
examined in light of the Wegener h ; 
The Ridge may once have lain near the ica- 
Honduras Ridge, with Jamaioa itself confronting the 
Sierra Maestra of-Cuba; fyrther, the separation has 
taken place by the development of a great crustal 
fissure initiated probably in Pliocene, or at the earliest 
in Middlé Miocene, times) which has become the 
Bartlett Trough. ; 


Paris. 


Academy of Sciences, April 1z,—P&dl Appell: The 
arithmetical naturé of Euler's constant.—André 


Blondel: Contribution to the theory of the musical 
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singing arc.—Léon Guillet: The addition of nitrogen 
to ordinary and special steels. Superficial hardening 
of certan steels is produced by heating to about 
500° C. in a current of. ammonia. A study of this 
reaction, with reference to the nature of the 
steel, shows that ordinary steels become fragile. 
Nickel steels give no increase in superficial hardness, 
but alight increases are shown by chrome steels, 
manganese steels, silicon steels. Remarkable in- 
creages are given by aluminium steels.— Winogradaky ° 
The fixing wer of sous (for nitrogen).—Paul 
, Vuillemin : e ‘of the ridia.— 
Bertrand Gambier: The’ deformation of tetrahedral 
surfaces, with conservation of a conjugated network 
and rigidity of an asymptotic.—Mi Biernacki ; 
A theorem of M. Denjoy —Juhus Wolff: A generaliaa- 
tion of a theorem of Schwarz —Ernest Esclangon : 
The mechanical and optical asymmetry. of space in 
to the absolute movement of the earth— 


R. Batcle: A solution of the problem of a wall 
sustaining a powdered mass.—Turpain and Bony de 
Lavergne : ents on ‘the Magnus effect.— 


A. Dauvillier: The nature of soft X-rays. A dıs- 
cussion of the causes of the differences between the 
experimental results of the author and Holweck— 
Franas Perrin: The fluorescence of long duration of 
salts of uranium, solid and‘in solution. ents 
ee the view that the luminescence of uranium 
salts is a fluorescence of long duration, analogous with 
the short fluorescence of certain colouring matters, 
such as finorescine.—Ch. Courtot and C. Pomomis: 
Researches on diphenylene'sulphide. A development 
of the most probable formula for the diaminodi yl- 
ene sulphide described in a previous communication. 
—A. Demay: The cnstallophylHan stratigraphy of 
the Pilatus massif near Saint tienne.—Paul Corbin 
and Nicolas .Oullanofi: The elements of the two 
tectonics, and alpine, observable in the 
protogine of Mont Blanc.—Michel-Durand : The sol- 
vents for tannins. The tannins soluble in alcohol or 
in acetone are also: soluble in ‘water, and the use of 
these liquids in succession for extraction, even includ- 
ing ether, gives no et yield than hot water.—Th. 
Krascheninnikoff : gasens exchanges of the 
, brown of the Arctic regio pent at low tide. 
In the ic region ( (aland of dine) in alge 
to the air at low tide, there is very aie ae 
assimilation, which, under good lighting condi 


is much more intense than the tion, resulting 
e formation of large quantities af o: c material. 
F. Terroine and R. Bonnet: o causes of 


the specific dynamic action of the proteids.—E. 
Fleurent : The composrtion of the seed of eee 
and Hs admixture with wheat intended for milling 
The presence of fenu 
the objectionable smell of its essential oil and bitter 
taste of its resin, renders flour made from such wheat 
unsuitable for bread-making. Even such a small 

rtion’as 4th cent. of fen seeds can be 
fasted in the b _—Constantino Gorini: The action 
of streptococci on milk. ` 





Offcial Publications Received. 


De + of the Interior * Bureau of Bducation. Bulletin, 1925, 
ee 1s bterteeal Dretboe tose Pp. $. 5 cents. 
19%, No. 1 
ocenta, buliotin, 1034, No. 14; Thennial Borvey 


Bdncational Directory, 1938. m4199. 
Eien om io 
2 Pp. mF 188, (Washington, D it 


ai Difertment.é Gt ‘Agriculture for the West Indies. Report on 
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Diary of Societies. 


SATURDAY, Mar 15. 


Rovat lwerrrortiow oy GREAT Berram, at &—Dr. Q. O Simpson: 
_Atmospherte Mlootrinity a 


MONDAY, Mar 17. 
BRoraL a Bester iba (ak Lovene Todes) at 5 — Dr. F. Dixey : 
yamland 


The N; Boo on. of tha Groat Rife Y 
RovaL Lestrrera or B 


ARCHITECTS, ee 
ARUTOTELIAN BOOTY (at UVurvermty of London Club), at &,—Sym- 


posiam, 
Evax Hovoariow Socuery (at Royal Society}, at 8.80.—W, T. J. Gan: 
Foundstaons of Notable Famillea ya » 


TUESDAY, May 18. 
BOTAL Srarivriqa, Boorwry (et Royal Bomety of Arta), at 5.15. 
Rorau Soorsry or Manicos, eb 5,80.— General Mi y 
Rovati AFTEROTOLOMIOST Drirreomi at. 8.20 .—W Terry: Bome Little 
Btudıod Aborigines Hnoonntbersd during Travels fi North Australa 
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Hours, Wages, and Welfare in Industry. 


F all the problems which have-been left to Great 
Britain as a legacy of the War, that of un- 
employment has proved to be the most tragic, most 
persistent, and most intractable. Ever since the short- 
lived boom of 1919 the nation has had to contemplate 
week by week the spectre of anything from r to 2 
million -workers unemployed. Although theeanxiety 
arising from this fact has begn ‘alleviated in some 
degree by the knowledge of the relief arising from the 
operation of the Unemployment Insurance Act, it is 
to our credit as a nation that we have never ceased 
to concentrate attention on remedies for this evil as 
well as on palliatives of its worst defects. Private 
Investigators have inquired carefully and scrupulously 
into the effects of unemployment, and official analyses 
of the unemployed have been made in order to get 
so far as possible to the tenacious, deep-seated roots 
of the trouble. 

It was not, therefore, surprising that when the 
first Labour Government came into power it should 
follow the excellent British tradition of appointing a 
committee to inquire into the conditions and prospects 
of British industry and commerce, with special reference 
to the export trade. Accordingly, the Committee on 
Industry and Trade was set up by Mr. MacDonald on 
July 28, 1924, with a distinguished and impartial 
personnel ranging from members responsible for the 
conduct of large industrial undertakings, with economic 
experts and the chief economic adviser to the Govern- 
ment, to representatives of the wage-earners As is 
the British custom also, the political colour of the 
Commission was blended in a judicious pattem. Ina 
memorandum accompanying the terms of reference, 
the Committee was asked to direct its attention first 
ts the position of British Overseas Trade and the 
prospect of British participation in the markets of the 
world. In pursuance of this request, the Committee 
issued in July 1925 a first volume entitled “ Survey 
of Overseas Markets,” in which it surveyed Overseas 
trade and brought together in a convenient and access- 
ible form a mass of valuable data upon that subject. ' 

Another of the three questions put up to the Com- 
mittee in the memorandum referred to was that of the 
relations between those engaged in production.” In 
the words of the memorandum, “ This will involve 
inquiry into methods of industrial remuneration, the 
main causes of unrest and disputes, and the methods 
of avoidance or settlement of disputes, as, for example, 
co-partnership, co-operation, wages boards and volun- 
tary arbitration, State regulation of wages, and com- 
pulsory arbitration and compoliory enforcement and 
extension of agreements.” 


J10 


Faithful to this term of reference, the Committee 
has noy produced a second volume,! which covers the 
ground indicated by our quotation. The main part 
of the book -consists of six chapters on population, 
wages, conditions of labour, unemployment, machinery 
for “industrial negotiation, and ‘statistical data re- 
. spectively. As the terms of reference required the 
Committee to have special regard to the export trade, 
the investigations were limited to those industries which 
account for the major part of exports of British manu- 
factures, namely, coal mining, iron and steel, engineering 
and shipbuilding, electrical manufacturing, cotton, 
woollens and worsted, chemicals, and clothing. The 
information in the six chapters referred to has, of 
course, been mainly supplied by the Government 
Departments concerned. ' Upon the Registrar-General 
fell the labour of providing statistics as to population ; 
the rest of the burden was mainly carried by the 
Ministry of Labour, the Mines Department, the Board 
of Trade, and the Home Office. In what is termed an 
introduction, of 53 pages in length—practically a 
review of the mass of the information gathered—the 
Committee surveys the, field of labour and brings out 
the principal facts and tendencies. The keynote of 
this survey is to be found in the statement that “ the 
primary objects of this volume are descriptive through- 
out and no systematic attempt has been made therein 
to trace and co-ordinate the underlying causes of the 
phenomena described, still less to formulate conclusions 
as to remedial measures.” 

The publication of the volume rests upon the Com- 
mittee’s belief “ that the impartial ascertainment and 
publication of authoritative data on certain essential 
aspects of industrial relations in Great “Britain will not 
only be of value to a large number of persons who desire 
a trustworthy book of reference, but-will also conduce 
towards the better understanding of present-day 
economic problems, both by limiting the field of 
controversy and by facilitating and clarifying dis- 
cussion.” To the constant student of economics, 
therefore, this volume brings little added knowledge. 
It is a praiseworthy book-of reference, but little more. 
Nevertheless, on that account alone its value is not to 
be denied. We may therefore with advantage pick 
out some of the principal facts established in order the 
better to equip ourselves in our consideration of the 
industrial problems which Great Britain has yo to 
solve. 

Although it is customary to speak of four sedis of 
production, namely, land , capital, labour, and organising 
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ability, in the ultimate analysis, all is seen to depen: 
upon the productivity of human effort. Land, 5 
limited in quantity, and has its own degrees of fertility 
Capital is itself the fruit of productivity, stored up-i 
quasi-permanent form. The free gifts of Nature, tb 
sunshine and the rain, are beyond human choice c 
control. Labour therefore, excluding for the preser 
its small but important sub-class of organising ability 
is of supreme importance to the Committee on Industr 
and Trade. The growth and distribution of tk 
population thus naturally receives first attention } 
this report. ` 

During the decade from 1911 to 191, containin 
the War years, the increase of population in Gres 
Britain was less than 3 millions, or scarcely mo 
than half of that of the preceding decade from 1901 t 
1911. This figuré, of course, includes children, wive 
and others who followed no industrial occupation, ap 
omitting this, the War decade showed an increase x 
the number of occupied persons, whether employe: 
or employees, of just over a million. But the Wa 
with its heavy loss of adult male lives, left its mar 
in the altered distribution by ages of the occupie 
population. Practically the whole of the millio 
increase referred to took place in the older-age group 
those above 45 years. This decline in the proportic 
of workers of the most efficient ages cannot be ove 
looked in weighing the degree of productivity availab 
to industry, and the Committee, in noting this fac 
points out also that future years are likely to sho 
this factor of disadvantage in an increasing degre 
Britain has thus two million more mouths to fees 
with one million more workers, but the producti: 
efficiency of the working population as a whole mu 
be taken to have been diminished, though but slightl 
by the heavier proportion of workers in the older-a 
groups. Here is one definite result of the War, whic 
is not likely to be remedied by hatural events for mar 
years. To offset it, one must look largely to improv 
ments in industrial organisation. 

Another striking problem which has remained to » 
from the War is the mal-distribution of the worke 
among the industries. Statistics on a comparab 
basis for r9rz and 1921 are available for England a 
Wales only. Speaking in terms of percentages of th 
number of occupied persons, we notice that for agm 
culture the figure has fallen between rgr1 and 19: 
from 7°55 to 6-54 per cent., for the manufacture 
clothing (including boots and shoes) from 6:45 to 4” 
per cent., and for building, decorating, and contracti» 
from 5-29 to 4:42 per cent. To those who ha: 
followed the history in recent years of agricultur 
economics, the fall in this industry will come as 1 
surprise. But the Committee on Trade and Indust 
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not concerned with this, and the absence of any 
omment is not surprising. We had, however, expected 
ame comments on the two other decreases we have 
ientioned. Perhaps it is assumed, ang rightly, that 
ie public is already sufficiently aware of the difficulties 
« providing the additional labour in the building in- 
ustry. But what is the reason for the fall in the number 
f persons occupied in manufacturing clothing? We 
ave two million more to clothe, yet the percentage of 
orkers engaged has decreased by more than 25 per cent. 


It is not, however, so much the decreases as the 


acreases in various industries which invite attention. 
oal mining in r9ar occupied 6-59 per cent. of the 
scupied population, compared with 5-96 per cent. in 
411.” Here, again, the Committee rightly assumes that 
ttle comment is needed. In the chemical and paint 
dustry the percentage has risen from o'r to I-I5, 
striking increase. In metals, machines, implements 
id conveyances, the increase is from 9-31 to 12°37 
x cent. The Committee is content to record these 
cts. We should have welcomed some exploration of 
eir causes, their effects, and the possibility of some 
aelioration of the economic disadvantages to which 
ey have given rise. How far, for example, are the 
mt Restriction Acts, with their paralysing effect on 
ability, to be saddled with the responsibility for the 
rsistence ‘of these abnormalities? At a later stage 
-the introduction, the Committee discusses the 
lation between sheltered and unsheltered trades, but 
as important fact of supply is not brought into the 
ena. It is considered that the prime difference 
tween sheltered and unsheltered trades depends on 
e element of time. From that we must dissent. 
regards the relation of these facts also to un- 
«ployment, the Committee is content to state that 
does not deal with the large problem of’the mobility 
labour, because there are no official data enabling 
cumulative effect to be estimated. 
After treating of population, the Committee turns 
the kernel of this part of the terms of reference, 
d deals with wages and earnings. As is pointed 
t, on this subject there is the view of the em- 
yyer and the view of the worker. To the former, 
e governing consideration is the amount of earnings 
< unit of output; to the latter, the primary con- 
(eration is the total quantity of necessary or desirable 
mmodities which he can purchase with his weekly 
mings. The necessity of distinguishing, so far as 
acticable, between wages as an item of cost and as 
means of livelihood is therefore emphasised. Here 
ain we are faced with the lamentable, paucity of 
icial statistics. There has been no comprehensive 
vey of wages since the partial inquiry of 1906; 
re has been no effective census of. production since 
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1907 ; iker has been no adequate inquiry into the 
household budgets of the workers since 1904. in the 
present year we may hope to have the results’ of 
offietal inquiries in the first two of these fields ; as for 
the third, we must still possess ourselves in patience: 
The Committee records, therefore, that it is compelled 
to resort to imperfect methods of estimate. l 

From the slender information avaiable, the Com- 
mittee concludes that the net rise in money wages per 
week on the whole averages between 70 and 75 per cept., 
but that, first, the proportionate rise has been greater 
for the less skilled than for the more highly skilled 
workers ; and secondly, the proportionate nse has been 
less for “industries directly exposed to the blast of 
foreign competition than for those which are less 
exposed to that competition. As alrekdy mentioned, 
it is the real cost of labour with which the employer 
is concerned, and the Committee therefore proceeds 
to examine this aspect of the question. Since the 
index number of wholesale prices for 1924 was about 
66 per cent. higher than its pre-War level, it follows 
that, ceteris paribus, there has been, on the average, 
& small increase in real wages, and therefore a small 
increase in the wages element in the real cost of pro- 
duction. But here again there is the same condition 
of unequal distribution between the sheltered and 
unsheltered industries, or unexposed and exposed 
industries, as the Committee prefers to call them. 

The reliability of these conclusions is, however, 
somewhat weakened by the fact, pointed out by the 
Committee, that everything depends upon the cateris 
paribus. If other factors have not remained constant, 
if the efficiency of laboùr or of industrial organisation, 
for example, has varied, then some of this reasoning 
must be revised. The Committee therefore postpones 
its final conclusions until the results of the evidence 
it is taking and of its own special investigations can 
be reviewed. When this point is reached we may 
hope the fallacy of averages will be borne in mind, 
and that the Committee will be content with recognised 
lines of statistical technique. ' 

From the point of view of the worker, concentrating 
on the purchasing power of his weekly wages, the cost 
of jiving index must be substituted for the indexi of 
wholesale prices.. As the mean of the monthly numbers 
for that Index was 75 per cent. above the pte-War 
figure, the Committee notes that, again on the average, 
there was little if any change in real wages to the worker, 
but that the same disproportionate distribution appears 
between skilled and unskilled men, between sheltered 
and unsheltered trades. The validity of all these 
conclusions is, however, impaired by the limitations 
to which the evidence on which they are based 
is subject. It is stated, for example, that “ the 
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information at the disposal of the Ministry of Labour 
is insufficient to enable the average percentage increase 
for all industries and occupations to be sa ove with 
precision, but it is estimated. ~ Again, “No 
information is available, aerer, as to changes which 
have occurred in rates of wages in industries, or sections 
of industries, in which neither standard nor minimum 
rates, nor the general amount of increase or decrease 
in rates of wages, have been fixed by collective agree- 
ments, ¢rbitration awards, Statutory Orders, etc.” 
And ‘finally, “ No corresponding figures [of pre-War 
and 1925 wages] can be given as regards the earnings 
of piece-workers, who form a large proportion of the 
skilled work-people in many of the principal export 
trades.” 

We do not wish to dwell too strongly on these 
defects, but that there may be a substantial difference 
between estimates based on rates of wages and facts 
as to actual earnings is shown, on the one hand, by tlie 


inclusion of skilled engineers in a table under the. 


heading of “ Increases substantially below the general 
average,” and on the other hand, by the definite 
statement, based on statistics furnished by the 
Engineering Employers’ Federation, that for engineering 
workers, akilled and unskilled, the general average rise 
of money earnings was about 73 per cent. when 
working on piece, and 65 per cent. when working on 
time, or taking both together, and including the shift 
over from time to piece which has taken place since 
1914, an increase of 73 per cent. This compares with 
the 75 per cent, increase in the cost of living. As we 
are algo told that piece-work is widely prevalent in the 
textile, mining, iron and steel and clothing groups, but 
that time work is still much the more usual method 
in the engineering and kindred trades (despite the 
` tendency to change from time to piece), we bégin to 
have some doubts whether the difference between 
sheltered and unsheltered industries is so clean-cut and 
definite as the Committee’s report suggests. 

We have only space to. mention some of the other 
topics of absorbing interest brought together in this 
survey. There are interesting tables of the movements 
of real wages in other countries, but the impossibility 
of relating different national standards of living, to 
say nothing of the incomparability of national methods 
of cglculating the movements in the cost of living, robs 
them of much value. , Comprehensive particulars are 
here brought together” of changes in hours of labour, 
welfare work, unemployment, conciliation and arbitra- 
tion machinery, all relevant to the problems of industry 
to-day. We notice, for example, that the time lost 
_ through sickness amounted in 1924 to more than 

.26 million weaks, or more than eighteen times the 
number of weeks (1-4 million) lost through trade 
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disputes in the same year. Yet there are many whe 
deem national expenditure on health and. welfare worl 
a waste of money. 

Every thoughtful student of national well-being mus 
be very gra to the Committee on Trade ane 
Industry for this publication. We may perhaps b 
permitted also to include in this recognition of worl 
well done all the labour which fell upon the-Governmen 
Departments concerned. Two-thirds of the Committee’ 
task has been accomplished, but the greater part stil 
remains. The productive capacity and organisation 
of British industry, the supply and efficiency of capita 
labour and management, the present extent of large 
scale production, its possibilities and limitations, th 
current methods of industrial and commercial financt 
etc., have yet to be investigated. In this sphere, 
anywhere, the Committee must come to real grips wit 
its problem, namely, the root causes of the depressio 
of the coal, iron and steel, textile and other industrie 
which have steadily lost ground im the last seven year 
We look forward eagerly to the remaining volume, » 
which the Committee will deal with these baffir 
problems, and on which the justification for its appoine 
ment and labours will be almost entirely judged. 

W. H. COATES. 





Avian Migration. 


Problems of Bird-Migration. By Dr. A. Lendsboroug 
Thomson. Pp. xv+350. (London: H. F. a» 
G. Witherby, 1926.) 18s.,net. 


HE study of avian migration has been elevate 
to a higher scientific plane than heretofore I 
Dr. Landsborough Thomson in the book under revie 
The phenomenon of migration has at all times been 
secret of absorbing interest and speculation not om 
among scientific men but also among those whose hobi 
has been of a scientific nature. As a means wherel 
evidence can be collected to assist the biologist and 
help solve the larger biological problems, a valual 
source can be found in avian migration, now that 
importance has been recognised. “To study t 
migration of birds is to investigate the nature of anim 
behaviour, and to do this is to probe the inni 
mysteries and -to ask ‘the very meaning of L’ 
itself” (p. 327). 

The for a ae aaa 
to satisfy, but at the same time it completes the pict» 
in as thorough a manner as our present knowledge « 
permit. A creditable, over-cautious strain permea! 
the whole book, which is delightfully free fom dogma 
or fanciful theories. 

Part I. ‘summarises all known facts bearing on t 
subject, serving as an excellent basis for further inves 
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gations. Part II. specialises in individual migration 
with special reference to the results of bird-marking. 
Part III., whjch deals with the main complex problems 
of bird migration, stands out as the most important 
part of the book, giving much food for thought and 
many limes for further investigation. In the past, 
avian migration has been studied as a whole, theories 
being frequently built up to fit in with existing evidence, 
which, to say the least of it, has been fragmentary. 
In the first place, migration is not a phenomenon 
confined to birds alone, and, if the secret is to be probed, 
“some knowledge must be gained of the migrations of 
fishes, insects,and mammals. The periodic transfer of 
residence is identical in many branches of life, though 
probably the stimuli and mitial causes are widely 
different. 

It appears to the writer that the correct study of 
the larger problems of migration is to examine in 
closest detail the movements not only of single species 
but also of individual communities among birds ; and 
indeed, as one can now do with the aid of bird-marking, 
the movements of the individual bird itself. 

Assuming for the moment that both the Darwinian 
and Mendelian principles express truths on evolution, 
and that the making of the species in some cases 
follows one, sometimes the other, and sometimes a 
combination or modification of both or either, can we 
not apply such doctrines to a problem such as migra- 
tion? Avian migration as witnessed to-day, ranging, 
in the case of some high-level birds, from a simple 
altitudmal move from alpine meadows to sheltered 
valley, to the vast periodic movement of other species 
from the Arctic to the Antarctic, have every degree of 
intermediate form, and the one could easily, as argued 
by Dr. Landsborough Thomson, spring from the other. 
‘Then we have what Dr. Thomson terms irregular 
migration phenomena (Chapter vi). Birds which 
adopt this habit, dispensing with the slower Darwinian 
principle, perform in one bound an act which in other 
birds may have taken countless ages to evolve in its 
perfect shape. 

. No simple explanation, however, fits every case ; 
hence the difficulty. The stimulus which sets free the 
idesire to migrate may have a hundred variations. 
That the desire is deep-seated is beyond question, and 
lit is difficult to believe that such a desire is not as much 
a part of the germ plasm as is the ability of birds of a 
species to build nests of remarkable similarity. Danger- 
ous as are analogies to logic, nest building is as regular, 
ag true to type, and as accurate in heritable qualities 
as is migration, and is probably subject to precisely the 
e laws of evolution as the formation of a species 
r of a geographical race. 

It may be found, and probably Dr. Thomson would 
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agree, that a particular migration route, or a particular 
stimulus which sets free the desire to migrate, or the 
particular means by which birds find theit way on 
migration, will apply to a particular species or even a 
community within ‘that species, and will not be true 
of others apparently carrying out a similar migration. 
This can only be verified by an intensive study of 
the species or individual. When that is complete it 
will be time enough to generalise and find out what 
influences are common or general. ? 

In his last few chapters Dre. Thomson seems wilfully 
to tantalise his reader by nibbling at many by-products 
of migration. He bites into the much-vexed question of 
the inheritance of acquired characters. Perhaps space, 
perhaps mental digestion (or indigestion), forbade” 
more than a bite. But one would have welcomed 
his views, as migration seems to offer such valuable 
evidence. 

The home of the bird. The original centre of dis- 
persion. Where is it? In many cases, such as the 
Petchora pipit (Anthus gustavi), Acrocephalus griseldis 
breeding in Iraq and wintering almost entirely ın east 
tropical Africa, and Iranra gutteralis, we find a winter 
quarters almost as restricted as the breeding quarters. 
Why again should certain species (Apus a. pekinensis, 
Falco nauinannt pekinensis, and Falco vespertinus 
amurensis) travel to restricted winter quarters in 
South Africa? It is most unlikely that the amenities 
of South Africa were accidentally discovered, or even 
that such amenities do not exist at nearer ranges in 
south Asia or Africa. Why do many species travel 
from north Europe to south-east -Asia every year, and 
others from north-eastern Asia to South Africa? 
There must be a meaning, and if we knew more about 
the original home of the bird a clue would be supplied. 

Again, why should birds sometimes select a different 
return route in spring from their autumn route? In 
addition to the cases cited by Dr. Thomson, two races 
of the Willow warbler (Phylloscopus trochilus trochilus 
and eversmannt) pass through Egypt in autumn in 
countless thousands, but in spring their occurrence is a 
great rarity, though in Palestine they occur in spring 
almost as commonly as they occur in autumn. 

The ability of birds to find their way on dark nights 
and over great distances without the aid of landmarks 
is perhaps as complex a problem as exists in the whole 
story of migration, and no attempt will be made here to 
fathom such a fascinating subject beyond quoting a 
curious experiment undertaken by the writer near 
Karachi in r913. f 

A night was spent on a sandy beach where the Logger- 
head turtle was known to breed, and at a time of year 
when the young should be emergingsfsom their sandy 
nests. Both sea and wind were dead calm. On the 
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south side of the beach was the open Indian Ocean. 
To the north was a deep, wide lagoon,’only connected 
with thë sea at high tide. Young turtles do not all 
emerge from fheir sandy nest in a bunch, but do go 
singly or in small parties, and a few early ones give one 
warming of the general hatching. Two active nests 
were located, and in each case the sloping beach was 
levelled and a sand parapet erected four feet from the 
nest in order to prevent slope of terrain or sight of sea 
acting as Rints in direction to the babies. The first 
nest gave its young to the world with the earliest blush 
of dawn, the second nest after sunrise but before the 
sunlight bathed the beach, a tall belt of palms screening 
the rays. In eleven observed cases out of a total of 
nineteen, the babies scuttled towards the open sea, over 
our parapet, and into the ocean without a moment’s 
hesitation. In the other eight cases there was slight 
. hesitation, which seemed due more to daze than to 
uncertainty. The slight traces of those baby flippers 
on the sand were obliterated by our party as soon as 
they were formed. In this case the roar of the surf, the 
smell of the ocean, wind, sight, and slope of ground were 
eliminated so far as one could, and yet these babies, but 
a few minutes old, acted without undue hesitation and 
apparently certain knowledge. It is indeed difficult to 
deny the existence of inherited knowledge based on 
ages of experience. 

The young cuckoo, and many other birds, set out 
every autumn at the appointed time on a definite 
journey with a definite object, withgut apparent 
guidance. Instinct is a lazy and meaningless explana- 

_tion. Science requires something more exact, based on 
evidence. But it is to instinct we would address the 
question: Why? : 

There is one biological aspect of migration to which 
we had wished Dr. Thomson had addressed himself. 
He does not touch on the influence of migration on 

“power of flight and evolution. -Is there such an 
influence? Must we accept the old dogma that 
migratory. birds have wings more suited to migration 
than others.which are resident ? Are we to believe that 
a mere incident in a bird’s life (all-important though 
it be) will influence structure? 

Dr. Thomson has taken us all up one rung of the 
ladder in a book where simplicity, logic, and science go 
hand i in hand. Asa book of educational value, or as a 
reference book, the work is unique. It has summarised, 
modernised, and, so far’ as existing evidence allows, 
helped to elucidate problems of immense scientific 
import. Migration has at last received the attention it 
has deserved at the hands of a trained scientific brain 
and has been lifted up from the plane of conjecture and 
spasmodic research to that of sound logic and scientific 
analysis. . l 
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Surveying. 

(1) Text- Book of Topographicıl and Geographical 
Surpeying. Edited by Col. Sir Charles Close and 
Col. H. St. J? L. Winterbotham. Third edition. 
Pp. iv+366. (London : H.M. Stationery Offce, 
1925.) 5S. net. 


(2) Surveying Instruments: their Design, Construction, 


Testing and Adjustment. By R. M. Abraham. 
Pp. ix+309. (London: C. F. Casella and Co., 
Ltd., 1926.) - 75. 6d. net. ` ` 

(3) Surot Jor Everyone. By A. Francon Williams. 
Pp. x14. (London: The Sheldon Press ; New York 
and Toronto: The Macmillan Co., 1925.) 3s. 6d. net. 


(x) HE “Text- Book of Topographical and 
Geographical Surveying ” embodies the ex- 

perience of surveyors who have carried out surveys in 
most parts of the British Empire, and under very 
varied conditions. Each method, or process, included 
in the book has been tested and used with success, and 
is described by a writer who has employed it. The 
book has therefore gained the confidence of practical 
surveyors. The second edition having been out-of-print 
for some months, the appearance of the third edition 
has been eagerly awaited, and will be warmly welcomed. 
The third edition is the same size as the second, but 
the type is a little smaller, so that more information 
is contained in the same space. The price has been 


doubled, but the book is still good value. 


Much new information has been added, but few 
alterations or corrections have been found necessary 
in the original matter. There are three new chapters 
dealing with surveys in war, photographic surveying, 


„and the prismatic astrolabe. The chapters on surveys 


in war and photographic surveying are necessarily 
little more than introductions to large subjects. The 
pnsmatic astrolabe is an instrument which is likely to 
be used, in conjunction with radio time signals, for 
the determination of astronomical longitudes. A 
clear account is given of the methods of using it, and 
reducing the observations. A new section dealing 
with the reception of radio time signals is a valuable 
addition to the book. Another new section is devoted 
to Prof. Jeffcolt’s direct-reading tachymeter. 

The most important change that has been made in 
the original matter is thé substitution of the mid- 
latitude formula for computing geographical latitudes, 
longitudes and reverse azimuths for Puissant’s 
method. The computations involved are simpler, and 
the results not less accurate. 

In a-book which contains so much information, it is 
perhaps unfair to search for omissions, but space might 
perhaps have been found for a description of the 
Transverse Mercator projection, which is recommendedl 
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for war maps, and may be adopted for the small 
scale maps of the Ordnance Survey. The elimination 
of distortion in field sheets, by pasting them on to a 
thin sheet of aluminium or zinc, before mounting them 
on a plane-table, might also have been mentioned, as 
this is likely to become the standard practice. 

The book deals, in a clear and practical way, with 
every important problem that is likely to confront a 
surveyor. It is an excellent example of how a text- 
book should be written. 

(2) In the past, surveyors have often been handi- 
capped by’a lack of knowledge of the first principles 
of optics and instrumental design, with the result that 
they have not been able to make the best use of their 
instruments, or competent to suggest improvements 
in the design of them. “Surveying Instruments ” 
gives a clear and concise account of every instrument 
used by the surveyor, and an analysis of most of the 
ipstrumental errors which may be expected. It is a 
book which should be consulted by every surveyor 
who wishes to use his instruments to the best advantage, 
and it is to be hoped that it will establish a closer 
liaison between the surveyor and the instrument 
maker. On the other hand, the instrument designer 
should remember that the way to test his instruments 
is to observe with them on a cold, dark, windy day. 
If the instrument stands steady in the wind, if all the 
necessary adjustments can be made with frozen fingers, 
and the required observations made in dull light and 
without any uncertainty, the instrument will earn the 
surveyors confidence. But if it fails in any of these 
respects, he will probably discard it for another, which, 
though less accurate, is better adapted to field work. 

It is probable that in the most accurate modern 
instruments the errors of observation are largely due 
to varying and unequal illumination of the field of the 
micrometer microscopes. This is a point that deserves 
the attention of the instrument designer. The Wild 
theodolite, recently designed and manufactured in 
Switzerland, is arousing much interest amongst sur- 
veyors, and it is to be hoped that British instrument 
makers will study, and test, the new methods and 
principles incorporated in this instrument. 
` An account might perhaps have beep given of the 
* constant bubble’ spirit level, and of the latest pattern 
of geodetic levelling staff as used on the Ordnance 
Survey. ; 

(3) This is a small handbook designed for the 
instruction of those who have no knowledge of survey- 
ing, and whose mathematical knowledge is limited to 
simple arithmetic. It describes in simple language how 
a survey of a small area may be made with a chain, a 
planc-table, or a prismatic compass. The computa- 
tion of areas, contouring, and scales are also dealt with. 
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The Manufacture of Sugar. 


Sugar. By Geoffrey Fairrie. Pp. xiv +233 +62 plates. 
(Liverpool : Fairrie and Co., Ltd., 1923.) xas. 6d. net. 
UGAR, the sucrose of the chemist, is very widely 
disseminated ‘in the vegetable kingdom, where in 
many plants it forms the most important carbohydrate 
reserve substance. Originally consumed as a condi- 
ment, or even taken as a medicine, it has during the 
last few centuries become one of the most important 
articles of dietary among the nations of the world. 
Great Britain, which next to the United States 1s the 
largest sugar-consuming country in the world, con- 
sumes sugar in different forms at the rate of more than 
go lb. per capıta per annum. The two chief sources of 
sugar are the sugar-cane, Saccharum officinarum, and 
the sugar-beet, Beta vulgaris, whilst sorghum, maple, 
and palm occupy subsidiary positions. 

In view of the importance of sugar as a food matenal, 
a book on the subject of its manufacture, which enables 
the general public to understand how it is extracted 
from plants, and how it is refined into a product fit for 
consumption, should be welcomed. The author of the 
work before us states that his object has been to present 
general information on the subject of sugar in such a 
form that it can be understood by the laity. But 
far more than this has been done. The author has 
produced a book not only for the laity, but one which, 
in many parts, may also be studied with advantage by 
the intending technician. At the present time the 
technology of sugar manufacture has increased in 
importance in Great Britain, in view of the rapidly 
developing beet-sugar industry. 

Pure science is touched on in this work to a slight 
extent, and most of the information given is of a 
‘scrappy’ character. The object of the book is, 
however, to deal with the practical side of the subjects, 
and it contains a complete description of the manu- 
facture of sugar from cane and beet, giving illustrations 
of the plant employed. The diagrams giving the 
general arrangement of plant in a cane-sugar and 
beet-sugar factory are particularly instructive.. The 
separate plant employed, vacuum pans, centrifugal 
machines, etc., are clearly described both in the: text 
and by ilustrations. Some space is devoted to 
decolorising charcoal and carbons—their amethod of 
preparation and use. The physiology of sugar is dealt 
with, and finally the analysis of sugar by the polari- 
metric method is described. 

We cordially commend this work, not only to the 
general public, but also to those scientific men, chernists, 
engineers, etc., who desire to obtain a succinct account 
of the manufacture and refining of sugar. ' 

. ARTHUR R. Line. 
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communicating to those that seek their aid only such 
information as is baséd on accepted fact. The mono- 
graph may indeed be recommended as a model for those 
who seek to gain the sympathetic understanding of the 
community they serve and thus to secure for theiv 
science-further opportunity. 


Elearical Photometry and Illumination: a Treatise on 
Light and tts Distribution, Photometric Apparatus and 
Illuminating Engineering. Pp. xvit+427. By Prof. 
Hermann Bohle. (London: Charles Griffin and Co., 
Ltd., 1925.) 25s. net. 

THs esc edition of Pref. Bohle’s work is consider- 

ably revised and extended and is much more complete 

than his original treatise, which was based on lectures 
delivered at the University of Cape Town. The 
opening chapters follow the now familiar order, and are 

‘well adapted for the use of students. Chap. 1. deals 

with photometric quantities, Chap. ii. with radiation 

and its effects. Subsequent chapters deal with the 

eye, photometric apparatus, the testing of electric 

lamps, shades, globes and reflectors, and illuminating 

engineering in general. The sections on photometric 

arta and the . of electric lamps and 
tion are ex y full. 

Throughout the k the author shows himself 
conversant with recent work in Great Britain and the 
United States, though the illumination-photometers 
described appear to be mainly German and American, 
and the most recent British models of the lumeter and 
luxometer type seem to have been overlooked. The 
final chapters deal with practical problems, such as the 
lighting of schools, libraries, churches, theatres, etc., 
and there is a special section on industrial lighting. 
We notice that a reference is made to the first report of 
the Home Office TOR Committee on lighting 
in factories and workshops. In a further edition some 
account might be given of subsequent reports and of 
the contents of American codes. 

The book contains some effective illustrations, in- 
cluding a number originally presented before the 
Tuminating BES wagina in England. Whilst 
the title conveys that the work is devoted to electric 
lighting, it might be advisable to include some reference 
to natural lighting, as comparisons of conditions by 
natural and axtificial light are helpful to the student. 
At the end of the book there is a useful bibliography 
and an adequate index. i 


Geology of India: for Students. By D. N. Wadia. 
Second edition. Pp. Xx+ 400+ 20 plates. (London: 
Macmillan and Co., Ltd., 1926.) 18s. net. 


Tue second edition of this work follows closely on the 
lines of the first, and, by the use of small type for 
details ane subsidiary matter, the bulk has not been 
increased, in spite of the additions needed to bring it 
up-to-date. In a book wifich, in less than 400 pages 
of text, covers the whole ground of the geology, both 
pure and applied, of a region so extensive as the 

dian Empire, the information must at times be 
pemmicanised, but in any criticism it must be 
remembered that one -purpose of the book is to pro- 
vide students with answers to examination questions. 
For the rest, the judgment passed in our review of 
the first edition might be repeated almost word for 
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word ; the eral commendation remains as true 
as the criticism of certain passages which remain 
almost unaltered. 

An outsider may marvel at the confidence with 
which the unfossliferous, presumably pre-Cambrian, 
rocks of widely separated regions are correlated, and 
it is surprising to find that the. great valleys of the 
Himalayas are still unhesitatingly accepted as examples 
of antecedent drainage.. At the outset stress is laid 
on the time-honoured distinction between the penin- 
sular and extra-penmsular regions of India; in this 
the author follows earlier writers, and will doubtless 
be followed by later, though the advance df knowledge 
has shown that the distinction, true enough as regards 
eae geography, is, when applied to geology, merely 

a partial view of one ‘aspect of a many-sided problem. 
Yet with all this the book remains a useful one, and 
the only one of its sort at present available. 


A Treatise on Hydromechanics. By Dr. W. H. Besant 
' and A. S. Ramsey. Part 1: Hydrostatics. Ninth 
edition (revised). Pp. vili+136. (London: G. 
Bell and Sons, Ltd., 1925.) 7s. 6d. net. 
‘Besant and Ramsey ” is a classic, and has been so 
for several generations of students. It is, therefore, 
of some considerable interest that this—the ninth— 
edition should be very appreciably modified on pro- 
duction. It is not stated ın the preface that these . 
alterations are the result of any changed outlook by the 
author on the scope of the work or on the manner of 
presentation. The abolition of the order of merit in 
the Tripos makes it no longer profitable for the average 
student to devote much of his time to hydrostatics or 
to the solution of elaborate problems. In conformity 
with this, a substantial amount of the book work in 
previous editions has been omitted, along with numerous 
examples. We do not think the book has suffered’ 
from this at all; on the contrary, it has probably 
become much more readable to a larger number of 
students, for whom the parts that are essential have 
been retained. It is, however, an interesting illustra- 
tion of how the examination system practically decides 
the text-book, and the text-book the teaching. 


Wire-Drawing and the Cold Working of Steel. By A.T. 
~ Adam. Pp.212. (London: H.F.andG. Witherby, 
1925.) 40s. net. 
Tue author of this work, being on the research staff of a 
man rs laboratory, is in a position to put into 
book form much valuable information on the subject 
of the wire-drawing and cold working of steel. The 
main object of the book is to explain the nature of 
wire-drawing and other cold-worked processes, and’ 
little attention is given to actual manufacturing 
methods except in so far as they are relevant to the 
main purpose of the book. The various scientific 
aspects of the subject are treated from a practical 
viewpoint, and not the least interesting chapters are 
those devoted to theories of plastic flow in cold-worked 
metals and to what the author calls the “ pathological 
aspect of cold-worked operations.” Judging from the 
large number of references given at the ends of the 
various chapters, the author, in addition to giving the 
benefit of his own practical experience, has done a 
service to metallurgical science in having included so 
much scattered information in a book of this kind. f 
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Letters to the Editor. 


hes Editor does not hold himself responsible for 
Neither 

correspond with 
rejected manuscripts intended for 
part of ey No notice is 


The Distribution of Freshwater Fishes. 


As a mere sciolist in geology it sometimes occurs 
to me to wonder whether enough attention has been 
given to the distribution of freshwater fauna in 
estimating the origin of Brith land contours and the 
course of rivers. It 18 erally accepted that until 
the North Sea was formed by an extensive subsidence 
of land in an age not geologically remote, all eastward- 
flowing rivers south of and including the Yorkshire 
Ouse were tributaries of the Rhine. The natural 
result of this should be that the fishes of the Rhine 
should continue to inhabit its ancient tributaries, as 
in fact they do in all rivers between and ıncludin, 
the Ouse of Norfolk, the Ouse of Yorkshire, an 
the Trent m. But there us a notable absence 
from the es and the Medway of two 
common to the aforesaid mvers and the no Rene 
namely, the burbot or eel-pout (Lota vulgaris) and 
the grayling (Thymallus vulgaris). 

It is true that within recent years gra graying Bee 
” been introduced into the upper waters of es 
in the interest of anglers, just as in 1816 they were 
brought by the Houghton e E to the Test 
from the Itchen, where th established at 
some previous time. Walton, writing in the 
seventeenth century, mentions gra ling in the Hamp- 
shire Avon , but had they been indigenous there, they 
would surely have been so in the other rivers of 
Hampshire also, as the brook trout (Salmo faro) 
undoubtedly ıs. During the nineteenth ‘century 
grayling were enapan to, and became naturalised 
m, very many Eng and Scottiah streams in the 
interest of un. but there is no record of an 
attempt so to distribute the burbot, in which fish 
anglers take no interest, and in fact it exists only i 
Great Britain in the nvers between and mcludi 
the Yorkshire Ouse and the Norfolk Ouse. The 
question seems to have some significance why ‘these 
two prolific species should inhabit these rivers and 
be sant from the cree 

e fo owing ein nard Mascall’s “ Fishings 
with Hooke an Tine” ( 1590) has misled some writers 
into stating that Bee did inbabit the Thames three 
or four hundred nr ago. 

“There is a kind fish in Holand [south-east 
Lincolnshire] in the fennes beside Peterborrow, which 
they call a poult ; they be like in making and great- 
ness to the whiting, but of the cullour of the loch 
‘[loach]; they come forth of the fennes brookes into 
the rivera nigh there about, as in the Wandsworth 
river there are many of them.” 

It is natural that in writing the ‘ Wandsworth 
river’? Mascall should have been understood to mean 
the. Wandle, which flows into the Thames at Wands- 
worth. I was deceived in that bier bese until it 
occurred to me as that should leap 
suddenly from the Fen about which he was 
treating, to the Surrey side of the Thames. This led 
me to oxamine the topography of “‘ the fennes beside 
Peterborrow,’”’ when it became clear that he was 
Tef to the Nen at Wansford, near Peterborou E 
Probably a London printer familiar with the Wan 
thought he was doing the author good service in 


changing the name. 
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If, as I think, it may be assumed that neither the 
burbot nor the grayling ever were natives of the 
Thames, Sir Andrew Ramsay, had his attention been 
directed to that fact, might have cited ıt ın support of 
his th that the Thames originally flowed westward 
foto the lower Severn valley, which in his opinion was 
“ one of the ‘oldest in the lowlands of is er E 

“ Physical Geology and phy of Bn 

e considered that the Chalk an Oblike strata thro 
which the Thames flows sloped o y towards 
west, and that they received. a tilt eastward in con- 
sequence of the extensive depreasion that formed the 
North Sea. 

“When this slope of the Chalk and the overlying 
that fell on the long inchned piain, east of the escar- 
t on the long in east of the 
ment of the Chalke necebearity flowed eastward, and 
the Thames, in its beginning, flowed from end to end 
entirely over Chalk and Eocene strata.” 

Later ists have failed to reconcile Ramsay’se 
theory with the formation of the os Gap and 
other clefts in the Chalk ment, and I certainly 
am not competent to call their decision in question. 
Nevertheless the question still remains (more puzzling 


to a field-naturalist than to geolo ) why burbot 
and grayling, which are comnion to lish tnbutaries 
of the Rhine system, are absent from the Thames and 


the Medway, and are not native to any westward or 
southward-flowing rivers in Great Britain 
HERBERT MAXWELL. 
Monreith. 





The Actinium Series and the Lead Ratios 
in Rocks. 


Pror. Jory in his beauteful work on pleochroic 
haloes in mica has stressed the im ce of a.small 
discrepancy in the observed position of the first halo 
ring. The ee ee ee ee 

e of the rock recognised that the influence 

actinium in the formatida af of these uranium haloes 
bad not been taken into account, but ıt did not seem 
possible that the actinium series could have any 
appreciable effect since ıt is regarded as only a.3 
cent. off-shoot from the main uranium series, 

it could not account for a shtftimg inner ring, 

and Prot. Joly suggested that the type of thing needed 

was a variable decay-constant for uraninm—such as 

would arise if uranium had an igotope of considerably 

shorter life than uranium I. But it can be shown that 

more than one additional a-ray is needed to account 
for the observed shifts 

I hope in a more extended article to explain these 
discrepancies by assuming a different origin for 
achmium. Dr. wh. S. Russell has such a 
theory by placing AcU, and AcUy as parent isotopes 
in the actinium series. He assigned a half-period of 
8 x 10° yr. to AcU,—a period considerably longer than 
that of U: The theory here would indicate 
a half-period of about 2-5 x 10” yr. (only about yy that 
of U,). The usual connexion between range and 
decay-constant would assign a range of 3:29 to the 
a-ray. Such a quick rate of decay leads some 
marked contrasts with the assumption of a longer 
rate of decay. The activity of KcU, once as great as 
that of U, is now but a few per cent, Or this theory 
AcU, would be of no assistance in explaming the 
departure of the atomic weight of uranium from an 
integral value, for while the activity of AcU, is still a 
few cent, of that of U, the relative mass of ıt is 

negligible. An explanation of the atomic weight 
would have to be sought elsewhere? “AcU,, also turns 


out to be necessary, and apparently a range of about 


720 
— e 
3:4 cm. is prescribed, as will be shown. Equilibrium 
of AcU, and U: seems indicated about 10° years ago. 

These ptions have a very im t bearing 
on the of rocks found from lead or helinm ratios. 
A variable fraction of Ur-Pb would be AcD—the pro- 
portion varying from about 40 per cent. in Archaeafl 
rocks to 10 per cent. in Devonian. If this is so, a 

atomic weight of Ur-Pb should be found, and 
in very old rocks a.4o per cent. reduction in 
determined from Ur Éb Tatios would follow. er 
re consequences and curves showing the 
shifting of the inner halo ring will be presented later. 
ental evidence of 


. Anattempt to secure di 
T. R. WILErns. 


these two a-rays is being made. 
Cavendish Laboratory, ° 
Cambridge, May 5. 





Plastic Deformation of Single Metallic Crystals. 


e IT 1s a remarkable and characteristic feature of 
single metallic that when loaded in tension 
the plastic deformation produced leads to the m 
duction of a wedge, the final fracture taking 
along the thin edge formed. ` From the le of this 
wedge it is possible to deduce valuable information 
regarding the actual nature of the mechanism of the 
plastic flow. : 

Goucher (Phil. Mag., 48,.p. 800, Nov. 1924) has 
considered the question in relation to his single 
crystals of tungsten, the relation given being : 

- $=2 tan`i($ tan 8), 
where ¢ 1s the included angle between the sides of the 
wedge and @ is the angle made by the planes on which 
slipping occurs and the axis of the test-piece. : 
though this is given as a general solution, it does 

not appear to be so, since it is based on the assumption 
that the point of fracture is distant D cot @ from the 
plane, normal to the axis of the wire, at which the 
- wedge- commences to form, D being the diameter of 

the wire. oe a ee alt ap iia cere 
Goucher, however, e formula agreed well wi 
about one-half of the results. 

It is possible, however, to treat the blem more 
generally and, as the result may well become of 
considerable value, this has been done here. Let 
ACE and DF (Fig. 1) be successive planes on which 





Fig. L 
glip occurs and p be the perpendicular distance 
bebwenn them. dor a uniform wedge the distance 
through which each plane of atoms moves, +4. AC 
and DF, will be the same; sa q. With ¢ and @ 
bearing the same meanings as above, 


a (te 
cob ITTA 
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This relation is now a perfectly general one appheably i 


to any uniform wedge form oy the im 
tension of a le crystal of any ductile metal. By 
its use it is 


le to extract from the ental 
reeults.obtained on these single crystals a tungsten 
information with tegard to the distance through which 
the atoms move and the number of planes involved 
which has hitherto remained unrealised. 
, Of the fractures dealt with in his paper, Goucher 
points out that they fall into two eae defined 
ups with ‘ sharp ’ and ‘ blunt’ wedges respectively. 
bout half gave a wedge angle very near to 39°, 
while the remainder, though a mean angle of 
54° 12’, varied from about 50° to 60°. For movement 
on the {112} plane, the one shown to be operative 
at any rate in the case of the sharp wedgss, for the 
body-centred lattice of tungsten, and for an orientation 
such that the axis of the wire crystal 1s dicular 


to the {T10} plane, 6 is 354° and p= Ya, where d is 


the atomic diameter, 4.8. the distance between the 
centre of atoms in ‘contact.’ Putting ¢g=cd, the 
following values of ¢ are obtained :— 















o 3/3 I 1 
j2 | 15°59 | 19°36’ | 25°10 
$ 31° 40’ | 39°12’ | 50°20 





The significance of Goucher’s wedge angle of 39° 
is now clear. It is almost exactly that which would 
be produced by sipping on every successive {112} 
plane through a di ce exactly equal to that of the 
nearest approach of the atomic centres. It is true, 
of course, that the same wedge angle would result 


.if slipping took place on alternate planes but throngh - 


a distance of two atomic diameters, but it is i 
less likely that the latter are the conditions than 
that the movement is through one atomic distance 
on each plane. 

With regard to the more variable blunt wedges, 
hitherto no very convincing explanation has been 
offered. Slipp on two symmetrical cube faces 
would a wedge with an angle of about 53°, but 
the wedge itself, if this were the movement, would be 
at right angles to that actually found. Movement 
on the {223} plane would also give an angle very near 
to the mean value for all the tests in this group, but 
flipping on this e cannot be ed as. likely. 
The obvious exp tion, however, ig seen from the 
values of ¢ just recorded. Among the values obtained 
by Goucher there is no angle between 41° and 50°, 
a fact which is of value in suggesting very strongl 
that movement takes place on ey e À 
movement, for example, through atomic 
distances on alternate planes would lead to a wedge 
angle of 46° 42’, and n within 5° of this is” 
mentioned. Now if the explanation of these blunt 
wedges is to be found, not ın a different plane of 
movement, but in varied degrees of movement on the 
same—the {112}—-plane, and if the movement on 
every plane is through a multiple of the atomic 
distance so that the lattice ramains unaltered, 
the next igher than 39° should be 50° 
and the next higher about 56°. ow 50° is, as we 
have seen, the minimum angle recorded by Goucher 
among his blunt e and there are six results 
within 1° of 56°. The nds 
with movement thro mic 
distance. j 

The results thus suggest that the plastic deformation 


angle of 60° co 
five times the a 
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Ges pae by atomic movement on the {113} 
a in cases, on every one of these planes of 
atoms and by an amount which is in almost every 
case equal to, or a definite multiple of, the atomic 
distance, the space lattice thus essefitially 
unaltered and the atoms in their new positions 
slipping into the depressions left by the removal of 
er atoms just as would happen if the atoms 
behaved as hard spheres. 
W. E. W. MILLINGTON. 
F. C. THOMPSON. 
, Manchester, 
April 22. 


Tho Uni 


On Imperfect Crystallisation in certain 
Long Chain Compounds. 


A SMALL rectangular crystal flake of bphenolic 
acid, CH,(CH,),C C(CH,),,COOH, was mounted on an 
X-ray spectrometer in such a way ea the | tes 
of the flake was parallel to the ster ax 


was anticipated that this long should b be parallel 
to the 4 axis of the in analogy to the 
able Oe ted stearolic acid.t The revolving 


kotan obtained with this setting was, 
Pioi, P ot identical with the nding 
photograph of stearolic acid. It gave, wala the 
limits of experimental error, the same value for the 
ea One difference, however, was the extreme 
‘faintness of the long spacin second exposure 
obtained with a random eine gave an entirely 
unexpected picture. Most of the reflected spots on 
this second photograph were drawn out into arcs of 
circles. The picture was very similar to certain 
Sigal bal ly aie eee orientation effects. 

t t the sample, te of its transparen: 

its smooth surface, end Ehted pipes outers 
crystal. The first photograph leads tho conclusion 
that the small elements from which the flake 
i$ bult up cannot be orientated completely at random. 
The only possible orientation of these elements which 
is compatible with the observations is the follo 
All the elements have their > axes in common. i fe | n 
degres of freedom which is uired to lain the 
2 Coe E nies o 6 axis 
ig. x). 





crystal : arrangement of layers having $ axis in the 
plane of the paper; sober View of the aie Aei 
Te lc cee: wile glues ode paras 


An optical investigation of the crystal flake which 
was made afterwards confirmed the X-ray evidence 
of an anomalous structure. A true aingle crystal of 
either stearolic or behenolic acid shows in convergent 
pa light the typical dark bands and coloured 

ges. One of the dark bands which lies in the 


statement made at & time when only very poor photographs wee 
available. from very mmoh better arystals have bean obtamed 
unca, It was that the preliminary conchzmon with regard to the 
stearoba exroneoas. 
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Paman lane persists in this anomalous crystal. 
e Bice ines fringes disappear. It was found later 
that some of the stearolic acid crystals shewed the 
same phenomena. 

- An interesting fact is that very simular X-ray photo- 
graphs to those described here can be obtained from 
crystals which have been bent. Rocksalt is a well- 
known example. Another example is maleic acid, the 
bending of which has been studied in this Laboratory. 
Su a crystal pep is bent in such 
a way that one of 
mains undistorted (Fig. 2). 


rptation axis. 
Both rocksalt and maleic aad give under 
these conditions perfectly normal rota- 
tion photographs. For any other setting 
show wder effects. The ex- 
lanation is obvious. The bending pro- 
uces an internal z up of the 
crystal. The small crystal elements k 
the undistorted axis in common 6 fae 
Totation photograph round this axis shows 
no signs of this breaking up. The small 
elements have, after the bending, & 
random orientation round this axis—a random setting 
St or ee ee ee 
photograp 
Belonalic and stearolic acid and most likely many 
of the long chain compounds grow from the-solvent 
m this abnormal wa e e eae ce ae 
in two steps. The consists in an orientation 
of small crystal elements in vin reall layers; the second 
is an orientation of these elements parallel to a 
d te direction in the layer. The fect that these 
substances can exist in either the d erate form or 


in the form of a true crystal illustrates the 
instability of their crystals. ALEX. MULLER 
Davy Faraday Research Laboratory, 


Royal Institution, W.r. 





PA saa E P EO eR 
Se e D a T ee 


west term in ma daran 
gti that ‘consequently *D corresponds to normal 
state of the iron atom. 

In spite of the fact that this conclusion was con- 
firmed and inepe a arrived at by and 
Joos, as Plea DY El Eaa rption 
re Saga (Ana, Fi we sae 74, TA ee and Zeit. 
i Bye aa sp cre tains that a still 
Git boiet— the real normal state of 
eee cae tas Uae ground level *D is 

w pay y only the rather sabadia rôle of a meta- 
stable state. Mr. Sur does not state clearly what 
e E a ot 

ical term X should be, athongn he eam 

e ee eee hil. Mag. and in 

letter to TURE that he means a quin = 
Spiet S. term. But even these would be “at 
variance with the experiments of Stern and Gerlach 
on the directional quantisation of atoms.” Only a 
1S, would be in agreement with Gerlach’s Teralis, 
and obviously singlet terms cannot occur at all 
among the low terms of iron. OEP: the lest para- 
gra: 

jee by Gerlach (Ann. d. Phys., 76, 297, 
1925) tiat some Sone absorption lines around 


p XZ 
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2100 A.U., which were not included in the writer’s 
classification, probably involva this hypothetical low 
level, is also ae oted by Mr. Sur. Unpublished 
observations of the E AE spark spectrum of 
iron made in this laboratory hoe indeed, a cop- 
spicuous group of ebeor pce lanes m the region in 

uestion, the stro: = ae à 2166-79. But these 

es involve the differences of *D and form a multiplet 
with a new high *P,,,, which has the relative term 
values 13862 90; 13686 40 13589" 58 cm.-? (if we 
put according to general EA A D=0). The reality 
of this term is confirmed en ee with the 
ale metastable ‘P’ ang an pr Dana) *P’ term in 

groups at 3500 an o0 A.U ively. 

We stall show af fast that Ao Be cea lawer 
than *D can exist, and then that only "D can be the 
fundamental lower level of the i a 


In order to illustrate his tee ae . Sur compares 
the iron energy diagram the neon diagram, em- 
phasising that, altho neon possesses a complete 


spectrum of more or less strong lines in the ble 
and near, ultra-violet, it ıs entirely unjustified to 
draw any conclusions as to the rates ulmes of neon 


and 1ts normal state; on Te Aisi f ak bee 
investigation of the L r homey 
Saunders as well as by Gaels e true Saran 


stateofneon. mete ania althoughcorrectforneon, 
does not apply to iron, for two reasons . 
lmit of about g volts for the 1onsation hal of 
iron is suggested ‘by the general similarity 
and by the ionisation Po of the neighbouring 
elements, while from behaviour of the iron lines 
in the sunspot we know that it must be 
larger than 6 volts (accotdmg to a letter of Prof. 
H. N. Rossell to'the writer). The difference X -*D 
must therefore be rather small, since we know that 
ID is already 8-15 volts =66,000 cm.~! distant from 
T surface of the atom , Consequently, Mr. Sur’s 
aege ultimate lines arising from X should also 
the near ultra-violet region, as.do the strong 
lines involving D; 2) thé other reason for assuming 
the difference X — to be but small, 13 the appear- 
ance of the first iron lines ın absorption at, 1250°, 
and on the other hand the—at least ‘approximate— 
,absoluteness of King’s scale in the iron 
lines. If there were a much lower l than *D, 
King would not have assigned the designation’ “I” 
” to moet of the. lines which are found to 
.be combinations of 'P 'D.'’F, *P §D *F-.with our *D. 


Their behaviour in the furtiace would have been 


characteristic for Class II. or ITI , since a difference 
of about 10,000 cm.~? is’ equivalent to the interval 
-between adjacent classes 
Agsuming the difference X¥~*D, or rather S- 
oe © as 14,000 cm `, the rae ERA 
with 'P (r) should give a strong doublet or triplet 
not eal down than 2600 A.U. ‘We therefore reject 
Mr. Sur’s ‘point that in order to find this term " the 
eS rete, cae a i 
ehenel investigated, and-then only can the point 
be settled ” Such an investigation cannot ly 
offer anything new concerning the low level of iron. 
Weare now going to show that only a "D term can 
be the lowest term in the iron atom, and for this 
‘proof we shall use the fecent theory of spectra with 
several ‘valence ayo which was brought into 
final shape by Hund ( a Phys. 2 345 1925). 
The iron atom with B t ectrons has 
for its low term set the choice between free more or 
„less stable electron configurations, which furnish the 
following low terms : 
Two 4, six 3, glectrons: *D *H *F — — — 
one 4,, sven g v» SR SR Ip tp — — — 
$ eight 3 č » F — — —. 
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(1) An upper, 


The theory thus accounts for all the terms oi the low 
metastable set up to a distance of about 20,000 cm.~. 
None of these three arrangements furnishes a ’S or 5S, 
and others are of course not possible It furthermore 
seems’ entirely pices to understand how an 
S term might from the normal state of Fe** 
(accordmg to Russell, Asir. Jour., 61, 223, 1925), 
since, according to a rule iven by Kieas and 8 
writer (Science, 63, 234, 1926), the transition from the 
higher to the lower stage of ionisation always amounts 
to a removal of the 4, electron. How this connexon 
of the arc and spark terms in iron can be traced is 
shown in a paper of the writer which 13 going to 
appear in Journ. Opt. Soc. Am. 

writer cannot agree with Mr. Sur that 
chromium and iron are comparable to any extent. 
The fact that in both spectra two prominent *D terms 
occur cannot warrant any conclusions of analogy 
betweem atoms of six and of eight valence electrons. 
The occurrence of S terms,.only caused on account 
of five 3, electrons gr as a most prominent term 
(among others) a ‘S, 18 rather the exception than the 
Tule in complex Only Cr+, ++, and con- 
sequently Cr, +, and Mn have S termas. If Mr. 
Sur doubts that 'D is the low term of Fe, does he 
ity uestion the low D and F terms of Sc, Se 

1 and their analogues i in the nepe po 
LAPORTE. 


. United States Bureau of Standards, 
Washington, D.C., April 6. 





Peter Mark Roget and the Voltaic Cell. 


Tue transformation of energy from one form to 
another was realised in a general way before the middle 
of the nineteenth century, although it was not until 
the researches of Joule during Pare 1838-1848 
and the later work of Kelvin and of Helmholtz that 
the principle of the conservation of energy became 
an establishéd doctrine of ph om ee It is 
interest, therefore, to find the minciple of en 
Spim to the study of the re cell by Peter Mar 

Doe (1779-1869) so early as 1829. This was before 

the experiments of Faraday on electrolysis, and nearly 
ten years before the work of Joule on the energetics 
of & voltaic cell. ` 

In @ work on natural philosoph 7 published under 
the auspices of the Society for the ion of Useful 
Knowledge, there is a section on galvanisin by Roget. 
He discusses the chemical and contact theories of the 
voltaic’ pile, and brings forward powerful arguments 
in favour of the chemical theory. He explains that 
chemical action is always accompanied by a “ dis- 
turbance, of electric equilibrium, in consequence of 


which a ipase rel of electricity is developed, 
or, in other wo converted from a latent into an 
active state.” He distu es between quantity of 


electncity and its “ degree of intensity or tension,’ fe 
which we now electro-motive force. 

Roget then shows that certain conditions are 
necessary for galvanic action to take place. Denoting 
the three essential substances of a galvanic cell by 
A, Z, C, he explains that between A and Z some 
chemical affinity must exist and that the same actiom 
is not exerted between C and ether A or Z. A must 
be a liquid, C a hquid or solid and Z a solid. “If these 
conditions are satisfied he asserts that a continued 
stream of electricity will circulate in the direction CZA, 
Tf A, Z, C represent acid, nnc and coppér, it is evident 
that Roget’s conditions do apply to the ordinary 
voltaic cell. He goes on to say: 

“The absolute Cee, of electricity which is 
thus developed and made to circulate, will depenc 
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ma vanety of circumstances, such as the extent 

ot the surfaces in chemical acthon, the facilitied 

afforded to its transmission; . . . but its degree of 

intensity or jension,.as it is often termed, will be 

Tegulated by other causes, and more especially by 

- the energy of the chemical actio . the energy 

of the pevam power will depend altogether upon 

that of the chemical action, and can never be 
excited when the latter condition is wanting”! 


Roget then discusses Volta’s contact theory of the 
pile and says : 
“ There are several facts which appear so totally 


at variance with the immediate consequences of 
its fundamental hypothesis as to warrant us in 


rejecting ıt Chemical action between some of the 
elements of a galvanic combination 18 so mnvariably 
connected the production of electrical effect 


that it would be a violation of all just,rules of 
philosophy not to conmder these two classes of 
_ phenomena as stan to each other in the relation 
of cause and effect. . If there could exist a 
pee having the property ascribed to it by the 

ypothesis, namely, that of giving continual impulse 
to a flnid in one constant direction, ıt would 
essentially from all other known powers of nature. 
All the powers and sources of motion with the 
operation of which we are acquainted, when pro- 
ducing their peculiar effects, are expended in the 
same proportion as those effects are produced ; and 
hence arises the impossibilty of obtaining by their 
agency a perpetnal effect, or in other words a 
perpetual motion. - But the electro-motive force 
ascribed by Volta to the metals when in contact... 
continues to be exerted with undiminished power 
in the production of a never-ceasing effect. Against 
the truth of such a supposition, the probabilities 
are all but mfinite.” - 


Thus Roget makes out a good case for the chemical 
theory. It was not until many years later, after the 
ywork of Arrhenius, Van’t Hoff and Nernst, that the 
tival chemical and contact hypotheses were both 
included in a wider theory. 

Roget ıs an interesting figure in ninéteenth century 
medical science. , He had a varied career and lived 
sce A ripe old age. He was in France when hostilities 

land t broke out in after the Peace of 

ere and was among the unfortunate détenus. 
After a time he obtained his release, as his father 
had been a citizen of Geneva. After a iod spent 
in private practice he held various official pomtions® 
as a medical man. He was the first Fullerian pro- 
fessor of physiology at the Royal Institution and was 
for a time secretary to the Royal Society and editor of 
the “ Proceedings.” Among publications besides 
his work on Galvanism we may note the following :— 
Animal and Vegetable Physiology considered with 
reference to Natural Theology. Two en Bnidge- 

+ water Treatises. Treatise 5. 1834, 
Third edsiton with additons, ie Two wols. 


1840 
Vel. 2 of the Library of Useful Knowledge. 
Natural Philosophy, 1829, etc., contains Treatises 
by P. M. Roget on Electricity — — Magnetism— 
Electro-Magnetsm 
An introductory:Lecture on Human and Com- 
parative Physiology, etc. 1826. 
Tentamen physicum . . . de Chemice Affinitatis 
ibus, etc. 1798! |: 
esaurus of English Words and Phrases, etc. 
‘First edition. 1852. 
. D.M. TURNER. 
39 Hindes Road, Harrow. 
yok P. M. Roget, “ Natural Philosophy,” London, 1899, Galvanuam, $$ 70, 73. 
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ted 
‘ments were not universal! 


An ‘Ķolith’ Factory. 


Pror. BouLE’s wash-mills are now 
conjuror’s hat—-from which all sorts of 
æn be taken by an experienced hand. Years ago 
they produced That were declared to be typical 
Harrsonian eoliths; now they have given us “a 
collection of characteristic types, rostro-carinates, etc.” 
(Nature, April 24, 1926, p 602), such as are found 
beneath the Red Crag of Suffolk, while, already, a 

ing machine has “ produced flakes, some of 


iväg te 


which . . . might have been taken for pers of 
an Upper Palxolithic or even Neolithic ture.” 
From”. it would a that, with a little less 


stringent selection on f Boule’s and Mr Etienne 
Patte’s part, these wash-muills and crushing machines 
of France will soon be shown to be turning out 
‘ typical’ flint implements of all prehistoric periods, 
and the much-discussed Stone Age thus be made to. 
into the limbo of forgotten 
ies peter this dire result is broug t about, it 
haps be as well to consider for a ii or 
e evidence upon which this latest wash-mull claim 
is ne e e a the illustrations accom- 
Mr. Etienne Patte’s paper in L’ Anthropologie 
Noe te I,2 of vol. 36) are of indifferent order, but, 
even so, tt appears reasonable to state that the 
specimens figured bear no real resemblance to those 
found below the Red Crag, and the claim that this 
resemblance does indeed exist is, it must seem, due 
to the fact that Prof. Boule and Mr. Patte have 


mey 


aen nT between the of 
their wash-mull flints and that of those 
mep Red Crag detrıtus-bed. 


Such mistaken comparisons are by no means un- 
common ın prehistoric archæology, for there are still’ 
some observers who, for example, are unable to dis- 
tinguish thermal flaking on a flint from that produced 
by human blows. That this conclusion-is not un- 
justified is made clear-by a letter which I have 
received recently from Prof. Henri Bren, who has 
examined the actual’ upon which Mr. 
Etienne Patte bases his case. It may be said that 
Prof Breuil does not himself the Sub-Crag 
Tostro-carinates with a favourable eye, yet he states 
that the cause of fracture of these wash-mull 8 ens 
is not the same as that exhibited by the faa 
flints, and that the ensemble (of the wash-mi 
specimens) resembles in nothing the ‘Ants, 
or even those of the ancient lithic peri 

History 18 repeating i in this matter. In the 
days when the now acce pie flint imple- 
regarded as examples of 
man’s handıwork, a boo war proline in 1880 
entitled ‘‘ The Antiquity of Man,’ Thomas. Karr 
Callard and others, and I would ae thon interested 
m this question to ee the statement published 
in NATURE (April 24, 1 a6, 602) with the following 
ee Geta Gant thie Dook. 33 we read: “ We 
have said that these Paleolithic implements have a 
certain resemblance to the weapons of the modern 
savage; but instead of drawing: the inference that 
because man made the latter therefore tha made 
the former, the resemblance we altribuis to a natural 
claavage sm the flint which gives.to st a . however 
struck or crushed, to break imio thess particular forms...” 
(my italics). Putting this thought to experiment, the 
writer has t some hours ın rou 
witha A Wariner. and the ae D a fore he 
has found amongst the broken flint forms sufficiently 
resombiing the su arrow - heads, - heads, 
serrated edged saws, etc., to conyince that as 


years t in this way as M. Boucher de 
Perthes and Dr. Rigollot have occupied ın their 
s * 


t 


724 
research at Abbeville and St. Aucheul, would be likely 
to result in finding among the hroken flints the choice 
specimens that they have tfeasured up: “for i must 
be borne in mind they simply made a selection”’ 


(my italics). 
ain, on p. 35 we find “ Mr. Whitley has shown dt 
the Victoria Institute ey ios of “Hint broken by 
Blake's patent stone-br , in which a cast-iron ji 
ts worked by a steam ongins, which flints, selected from 
the broken mass, could not be well distinguished from 
those which, in the ossiferous caves, ave the g 
knives and scrapers of Palaolithic man ” (my i )- 

Further tomment is unnecessary. 

i J. Rem Mor. 


One House, tw 
Ipswich. A 


Frictional Forces in Liquid Surfaces. 

* Wane working with a suspended system in which 
the bottom of the consisted of a fine wire 
dip into a solution of salt in water, it was found 
that frictional forces existed which resisted rotation 
of the wire. The suspending fibre was of phogphor- 
bronze, -0-0015 cm. in diameter and 1 m. long.- On 
this was hung a disc, 4 cm. in diameter, and weighing 
Io gm. Fastened to the bottom of the disc was a 
short piece of No, 30 ai aaa 2d 4 al 
millimetres below the liquid surface. e liquid ‘was 

` 4 cm. deep. 

It was found that often the top of the suspending 
wire could be turned two or three complete revolutions 
without any resulting motion of the disc, but when 

, the disc once started to move it would move a con- 
siderable distance and with some rapidity. 


ARL T. CRASE. 
Norman SE HERA of Physics, 
California itute of Technology, 


Pasadena, April 21. 





The Disposal of Scientific Journals. 


I uxpsctr there are many people like myself who 
are embarrassed by the accumulation of scientific 
journals, which remain unbound and are so seldom 
referred to afterwards that they amount to little 
more than an incubus. I think many of us would 
De iad Di Bome poly yer) foring MoI eee 
disposed of to the advantage. I have myself 
a large accumulation of unbound issues of the Pro- 
ceedings of the Royal Society, the Journal of ths 
Chemical Sogisty, Chemistry and Industry, etc. 
After inquiry in likely places I have found no trade 

‘ market for these. ar ore with them 
as waste paper, yet it is dificult to any better 
destination. 

Perhaps some readers of Nature may have found 
a solution of the difficulty, and could give others th 
advantage of their experience, S. 





: Ultra-Violet Photometry. 

TuE use of optical in photometry is so 
convenient and accurate t they are now being 
largely employed, but thetr use is, at t, mostly 
confined to the visible region. Dr. Toy (Phil. Mag., 
1920) showed that of neutral grey gelatine 
between quartz plates could be used down to about 
3000 A.U., but the absorption coefficient, and hence 
the wedge-constant, was increasing 80 rapidly with 
decreasing wave-length, that they would probably 
become useless beyond about 2900 Å.U. 

Having recently had facilities for measuring the 
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constants of such wed on an accurate- spectro- 
photometer, using a ium-in-quartz photo-electric 
cell, we found that the constants actually increased 
but slowly beyond 3000 A.U. Mesars. Ilford, Ltd., 
kindly made another new wedge embodying certain 
suggestions indic&ted by previous work. The 
of wedge-constant with wave-l for this new 
ree 1s considerably smaller than that of a wedge 
of the standard type, and either type of w can 
easily be used down to 2380 A.U. at least. nd 
this there are no lines which we could use in the 
mercury , and the mercury arc is the only 
convenient source of illumination for this work.) The 
following table shows the change of wedge-constant 
with wave-length for both of Mesers. Ilford’s standard 
wedges between quartz plates, and also for the special 
wedge they recently made for us—the wedge-constan 
for 3655 A.U. being taken as unity in each case. ~ 
o e of wedge-constant with wave-len 
seems to be a gradual one, and is a very small dis- 
advantage in practice, aa it is easily allowed for. The 
writers have ‘employed Ilford gelatine wedges between 
quartz plates for photometry of the.ultra-violet end 
of the solar spectrum—+.s. to about 2950 A.U.—for two 
years with excellent results: 














p | Wedgo-Coostant, | 
à 
5 Stendard | ` New 
Type. Type. 

Bine o7 o7 
3655 ÅU. 1-00 1-00 
3343 rs8 rro 
STAI: I 50 I I9 
3082 reg rs 
2967 I 3 I 
29153 160 1-28 




















_In the booklet on “ Photographic Photom 5 
recently pubhshed, we have stated that rental 
tine ; cannot be used for wave] 

orter than about 2900 A.U. as indicated by the 
earlier results. This now needs correction, since auch 
wedges can be very conveniently used to 2380 A.U. 
and probably somewhat further. 
, G. M. B. Dozson. . 
_ . D. N. HARRISON. 
Clarendon Laboratory, 3 

Oxford, 


May ro. 


A Subetitute for Microscope Croes-Wires. 


Ir a microscope or other apparatus fitted with 
iat ae is yi availabie, `a convenient substitute 
may made by a coverslip carrying two 
filaments of bo ergs rightanglee beeen the 
lenses of an eyepiece. 

The cera dx is placed on the end of a cork, which 
makes a convenient ‘bench.’ A amall quantity of 
geccotine is squeezed out of a tube; this is touched 
with a pin or match, and the fine filament produced 
when the pin is drawn away is manipulated on to the 
coverslip. The cork is rotated through go° and the 
operation repeated. The degree of fineness to which 
a filament can be drawn depends on the consistency 
of the seccotine. At ordinary laboratory temperature 
im winter it was in a suitable condition almost as soon 
as it had left the tube. 

Frank W, Janu. 


i be of Mior Birkbeck College 


niveraity of London), E.C.4, 
April 26. 
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The Next Task of Astronomy.’ . 
By Prof. R.,A. Sampson, F.R.S. 


A VERY large amount of workeis in progress at 

present upon astronomical photometry. The 
older Pacis of astronomy, astrodynamics and 
measures of position, are far from being exhausted, and 
it is a matter for great t that the former, especially, 
with its splendid traditions of great workers, of dis- 
covery and invention, should have fallen into relative 
neglect. The middle branch, astrophysics, has so, far 
been based, almost exclusively, upon measures of 
position, namely, precise determination of spectral 
lines. Beyond that it has been little more than a 
descriptive branch—an avenue to science rather than 
a of it. But lately from every direction it is 
being forced to address itself in earnest to the problems 
of photometry—that is, to face directly and with as 
much science as it can command, the question of 
Measuring’ quantity of light-emission. 

One is apt to forget that the estimation of stellar 

lagnitudes is coeval with our earliest measures of 
position. It is found in Ptolemy’s “ Almagest,” 
accompanied even by a few notes on colour. The six 
magnitudes into which we divide the naked-eye stars 
are a legacy from his arithmetic. The 
subsequent development of the two is in curious 
contrast. The edifice of positional astronomy is the 
most extensive and the best understood in all science, 
while light measurement is only beginning to emerge 
from a collection of meaningless schedules. - 

Measures of positional astronomy were originally 
nearly as meaningless as magnitudes. Successively the 
position of the observer, the phase of the earth’s 
rotation, precession, the atmosphere, stellar aberration, 
nutation, the solar motion, stellar , and finally 
relativity-shifts, required to be discovered, measured 
and eliminated, before we got down to clean results 
that referred to the stars and nothing else. To these 
may be added personality and the theory of instru- 
ments, or the allowances that are necessary before 
measures made by different persons in different cir- 
cumstances can be combined. All this has been done 
with a success that is very nearly complete and permitse 
one to remark, first on the extreme complexity and 
variety of unknown troubles by which simple geometric 
measures proved to be actually embarrassed, and 
secondly, on the enormous collateral advantages that 
accrued to knowledge in general by their solution, 
including unforeseen conquests of theory, necessity for 
invention of new methods, new jnstraments and new 
outlooks. 

Now the place of a star is certainly the datum that 
matters least about it—except perhaps in statistical 


grouping. Its mass, its size, its surface temperature, 1 


the state of its atmosphere, its radiative emission—if 
we can get them—are all intrinsically a great deal more 
significant. All these are absolutely basic data or 
quesita of physics. They relate to circumstances of 
Nature which we cannot imitate in any. experiment of 
our own, owing to the quantities and the temperatures 
involved, and the isolation. These are Nature’s ex- 
periments, in her own laboratory, and their variety is 
for our purposes endless and may be called complete. 
2 From a peper read before the Optical Convention, 1976, on Apol 13 
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Qur only access to them is by parcels of starlight, and 
our only treatment for these ls, after a certain 
amount of general description, 1s to measure them, and 
to cast out from our measures what is irrelevant, 

nal to ourselves, our situation or our instruments. 
Difficul cult and laborious as the prospect may seem, it 
will falsify all experience if our labours do not yield 
us unexpected stores of gain, new and” unforeseen 
relations, besides what we set out to master. 

I would repeat that the measurement of radiation is 
a physical question of absolutely basic importance. 
Every step matters on the road to its elucidation. 
This is the question I refer to as “ The Next Task of 
Astronomy,” because a large part of it, and necessarily” 
a critical of it, falls in the astronomer’s field. In 
spite of all the work that has been done upon it up to 
now, it is still, in the main, in a crude stage, much 
behind where we might, with proper effort, place it, 
and out of all comparison behind the position of 
measures of place. Therefore it offers a field ‘which 
both astronomer and physicist can be sure they will 
not cultivate in vain. : 

Very few years ago there was but a single star for 
which a photometry that was physically significant 
was- attempted. This was the sun. Here all the 
necessary allowances that were known were made, the 
first being a very elaborate and difficult determination 
of the effect of the earth’s atmosphere, and the elimina- 
tion of it. Then there was the measure of the sun’s 
own radiation. This might be done in bulk, or separ- 
ately for each wave-length. In either case the true 
measure is taken as a heat measure, an energy measure. 
As to that, there is more to say than used to appear. 
Questions of fundamental interest suggest themselves, 
and will certainly call for investigation hereafter. For 
the sun, the standard detecting instrument at present 
is the bolometer, which in principle is a Wheatstone’s 
bridge, balanced upon a pair of exceedingly fine short 
strips of platinum, one of which receives the selected 
radiation and responds to it by an increase of resistance. 
Increase of telescopic power has ‘made it possible to 
extend this method to certain stars, employing as 
detector either Nichol’s ‘radiometer or Coblentz’s 
vacuum thermocouple. C. G. Abbot, with the roo-inch 
telescope at Mount Wilson, has been able to record the 
actual distribution of heat-radiation of nine stars, over 
the whole visible „and far into the infra-red. 
Coblentz has obtained results nearly equal to these. 
Deflexions corresponding to integrated radiation for 
the whole spectrum are readily obtained by the same 
means for far fainter stars. 

Interesting though this is, personally I reg@rd it as 
a tour de force; like the imterferometer measures of 
stellar diameters, it does not hold out any promise of 
general use, and givés measures which serve only to 
confirm results that are more conveniently and as 
certainly obtained otherwise. 

Besides the interest attaching to a new feat, how- 
ever, such measures are true physical photometry, as 
absolute as we can make them. ‘Fhe same cannot be 
said of our chief standard, the north polar sequence. 
Perhaps nothing speaks more clegrly of the detached, 
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inconclusive and essentially unscientific position of 
stellar photometry than the*labour spent upon 
establishifig and verifying this work, without reference 
to its subseqiient physical interpretation. If m 
words are depreciatory, this does not mean that 
undervalue those who worked at it, or what they have 
iven us; it is to remind workers of to-day that we 
ve got into a different era, in which astronomy has 
definitely and finally joined hands with physics, each 
serving and responsible to the other, for mutual profit. 

The north polar gequence was devised by E. C. 
Pickering at Harvard, as his ultimate standard of 
photometric reference. It consists of a carefully 
graded series of stars within 4° of the north pole. 

The accepted scale for magnitude is Pogson’s, which 
he derived from’ J. Herschel, defining increment of 
magnitude as proportional to increment of log 
(intensity), so that an increment of magnitude, dm, 
varies as —dI/I, where I is the intensity. This is in 
accordance with Fechner’s law, by which a physical 
intensity is translated into a sense-measure; its 
significance is the escape from introducing an arbitrary 
external unit to measure dJ—the instantaneous value 
I serving for that purpose. To establish a standard 
sequence in accordance with this definition, Pickeri 
deliberately employed a variety of OCEA nd 
methods, relying upon their mean to cancel the com- 

tively large discrepancies. Such a plan may have 

the best to use at the time it was devised, but it 
is obvious that it may leave a residue of systematic 
error. It was ascertained to:do so by F. H. Seares of 
Mount Wilson, and,this was confirmed by H. Spencer 
Jones at Greenwich. But these are no more than the 
incidents in fixing a critical standard, and one can 
scarcely suppose equal results could have been 
or more readily obtained. i 

What I criticise in the investigation of ‘ itudes,’ 
of which the standard sequence is merely the best, and 
one of the least extensive, examples, is that the 
measure is a measure of a mixed phenomenon, which 
has never been analysed to its physical basis, and 
which it is usually impossible to complete afterwards. 
There are always and obviously three elements that 
contribute to the. measure—the actual radiative 
emission of the source, -losses in transit by dispersion, 
absorption and reflection in the instrument and the 
atmosphere, and finally the peculiar sensitivity 
characteristic of the receiving apparatus. One form 
of the latter is the eye, supposed reduced to a standard, 
and equivalent to a photovisually corrected lens used 
in conjunction with an isochromatic photographic 
plate and a-rather ill-defined yellow filter. The 
result can be made sensibly the same and sensibly 
uniform. i 

The position is decidedly more unsatisfactory when 
we deal in photographic magnitudes. from such 
investigations as I advocate -below, which have not 

t received a recognised place in astronomy, the 
bass of the adopted treatment is frankly empiric, and 
empiric in a way that holds out no promise of a better 
foundation. After numerous experiments a formula 
has been settled on, m=a+bVd, where d is the 
measured diameter of the photographed e, and 
a, b turn out to be sensibly constant over considerable 
ranges. It is a very convenient rule, and it has turned 
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out a great deal of very useful work, but in a physical 
sense it is hopeless. 

Now if we accept the heat radiation as standard, it 
is of course familiar that the estimate of intensity made 
by the eye, wheter analysed or summed, is distorted. 
Abbot, for example, extended his bolometric measures" 
beyond wave-length 24, to which the eye is perfectly 
blind. We require an equation of conversion and a 
different equation according to the partition of emissive 
energy along the 3 We can imagine then a 
reduced ‘bolometric’ magnitude, -as introduced by 
Eddington, which corresponds to the true heat emission 
of the star, the correction’ that produces it being a 
function of the class of the star. This correction 
is large, exceeding a magnitude at both ends of the 
scale. [Equally a photographic magnitude, derived. 
from an ordinary photographic plate, would require a 
different, similar correction, but it is more usual ‘first 
to reduce the photographic magnitude to the photo- 
visual, by estimating the difference between the.two 
known as the ‘colour correction,’ and itself an index 
of the spectral class. 

Thus, apart from instrumental and atmospheric 
difficulties, photometry is helpless without at least two 
measures, to give, between them, the total heat 
emission and the spectral class, or m other words the 
size and the shape of the Planck radiation curve. This 
statement assumes that the star radiates as a black 
body, which is sufficiently though not closely or in- 
variably verified. So many ways are known for 
finding spectral class that it is sufficient merely to 
mention them. They are designed to apply to different 
cases, according as we want detail or collective sum- 
mary, and can dispose of much light or little. The slit 
spectroscope, the prismatic camera, effective wave- 
lengths determined by the position of the secondary 
images formed by a very coarse grating, photographs 
with different colour screens interposed, and even eye 
estimates of colour.- 

To first of one of the desiderata, it has been 
verified beyond any doubt that the temperature 
indicated by the shape of the Planck emission curve 
of the star, which is taken as the ‘effective tempera- 
gure,’ or the surface temperature of the star, implies- 
quite strictly the tral class, with its intricate 
detail of absorption lines. It remains only to confirm 
the fact by defining the relation more closely and 
better cleared from impurities, to examine how nearly 
the black body radiation actually applies to a star, 
and finally to search out exceptional cases. 

As this branch of the research has been carried out, 
with fair success and with general agreement in result 
for different methods of treatment, some detailed 
reference may be made to the questions it has evoked. 


-The investigation proceeds from the evident fact that 


the balance of intensity of a star’s radiation shifts from 
the blue to the red as we cross the spectral series. 
Presumably this is a temperature effect which may be 
interpreted by means of Planck’s radiation curves. If 
we assume that the star’s radiation is itself black-body 
radiation, it would suffice to use Wien’s law and 
determine the summit or maximum of the curve, but 
it is preferable to make no assumption and attempt to 
determine the whole curve. In any case we require to 
calibrate our apparatus of reception by seeing what 
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it records when exposed to a standard source. It is 
possible to make such a source terrestrial. Wilsing 
employed as his standard an electric oven, constructed 
as a black body, against which he calibrated+a glow 
lamp, which in turn was compared with the stellar 
. His work was visual. The method requires 
the subsequent elimination of instrumental and atmo- 
spheric losses. The latter vary rapidly and greatly. 
Accordingly Wilsing’s measures show a rather wide 
dispersion; and there are some improbable results for 
individual stars.’ Besides, the general scale seems low, 
so that systematic error has not been avoided. But 
these are minor criticisms by which one tries to learn 
the lesson of the difficulties. The whole work, including: 
that of his collaborators Scheiner and Minch, is a 
monument of skill and care. 5 
To vary the method as Wilsing’s experience suggests, 
I have photographed the spectra upon panchromatic 
plates sensitive up to Frauenhofer’s (B), and in place 
of the terrestrial -source as standard I-have made 
comparison with a similar spectrum of Polaris, taken 
first and last on each plate, to gyard so far as possible 
against atmospheric ies. Apart from altitude 
effect, it is assumed that both stars are equally affected 
by losses, so that there is no allowance to be řnade in 
the relative measures. We have then before us an 
interesting problem of jnterpreting the photographic 
deposit in terms of the active light. Different times 
of exposure and different wave-lengths enter with the 
ing sensitivity of the plate. It is in fact the 
basic problem of serisitometry. One might say that 
little can be said of it, except that it is enormously 
complicated. What the star contributes is merely a 
‘latent image’ that cannot be examined, and the 
outcome depends on the chemicals used, their handling 
and temperature. The material employed is none too 
uniform. It is altogether a region that has hitherto 
. been avoided, and that one would rather avoid if the 
gain were not so manifest of reducing it, even partially, 
to order. Besides, what is the alternative ? There are 
exactly the same obscurities in using the eye, but it 
gives no permanent record that one can experiment on 
and cross-examine. Two other detectors of the same 
order of sensibility are offered—the selenium detector, 
and the photo-electric cell. Whether photography 
may be more or less obscure than these, in a metric 
sense, it is certain we are more familiar with its troubles, 
and are in any case bound to use it for other p ; 
Hence it appears to me, the sooner the discussion of 
the photographic deposit is reduced to a standard for 
„scientific purposes, the better. 
My own effort has been confined to reducing the 
complexity by defining the circumstances. If the 
temperature, chemicals and handling are kept the 
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same, and if the photographıc constants p and y are 
tely determined in the laboratory for batch 

of plates and for each wave-length used, then it would 
pear that the blackening of the plate can only 
epend on the intensity of the light and the time of 
exposure, or alternatively, the intensity is a function 
of the blackening and the time. The last two are 
measurable, so that to derive the former requires 
merely the establishment of à calibration curve in the 
laboratory as indicated above. Departures must be 
treated as accidental anomalies. It can be shown that 
a manageable theory may be built on this basis, 
applying at any rate to the case when the desideratum 
is the shape of the radiation curve, leading to an easy 
equation between the relative temperatures of two 
sources, as indicated from any wave-lengths at which 
their are compared. ° 

It be noted that this method fails to provide an 
absolute standard temperature unit, as basis. This, 
however, may be suppled by taking the temperature 
of a‘ Go’ star the same as that of the sun ; but in fact 
when a t many stars are used, the indeterminate- 
ness is distributed over them all, and it is found that 
a coherent treatment permits of very little latitude, 
without thrusting very improbable figures upon one or 
other of the extremities. , 

A parallel treatment of the area of the radiation 
curve, giving the total bolometric emission of the star, 
should not present any insuperable difficulty. We 
should then have by direct determination the two 
fundamental elements of the star’s radiation, tempera- 
ture and quantity. 


The measurement of the intensity of individual lines 
in the spectrum promises at least as much ‘interest 
as a treatment of the whole. But in writing this 
summary directed to a special object, I have omitted 
many points which mean a t deal to those con- 
versant with astronomical literature. If we want 
to pass from the ‘ magnitude’ of a star to its radia- 
tive emission, we require to know the magnitude of 
the sun and the distance of the star. A few decades 
ago the number of stellar distances known was so 
insignificant that no general treatment was possible. 
It was the want of this knowledge that really accounts 
for some of the deficiencies of which T have’ spoken 
above. But that is now past. Some thousands are 
now determined, and their number is still rapidly 
increasing. Of stellar masses we still have only a very 
few determined directly ; but a well-credited theory 
permits us to calculate these too, even for individual 
stars. These are necessary adjuncts if astronomy is to 
unite itself with physics, and the astronomer may be 
relied upon not to fail in supplying them. 


The Active Principles of the Pituitary Gland: 


SINCE the discovery by Oliver and Schafer of the 

blood-pressure raising or pressor effect of 
extracts of the posterior lobe of the pituitary gland, a 
number of other phenomena caused by injections of 
this Material have been described; thus although in 
mammals the blood-pressure is raised, in birds it is 
reduced ; in the former the extract also stimulates the 
uterus to contract, and produces an increased flow of 
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milk and an increased secretion of urine, under certain 
conditions, but under others the urinary: flow is 
markedly diminished. In frogs the extract stimulates 
the pigment-carrying cells or melanophores to dilate, 
producing thereby a darkening of the skin of the 
animal. It may be noted that these’active principles 
are all obtained from the non-glandular posterior lobe 
of the organ, which is composed, chiefly of neuroglial 
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tissue, although it has a partial Investment of glandular 
cells from the pars intermediae The glandular anterior 
lobe, which is essential for normal growth, has not yet 
yielded for certainty an active extract to the labours of 
the biochemist. 

Are these various active principles, designated in the 
present state of „our knowledge by an adjective 
descriptive of the effect produced, all different, or is 
there only one, or possibly’ only two or three ? Subject 
to the isolation of one (or more) in a chemically pure 
condition, we can only attempt to reach an answer to 
this question by consideratjon of the indirect evidence 
which is available. Before reviewing some recent 
work on this subject, attention may be directed to one 
or two points. It is generally held at the present time 
that the diuresis observed after injection of a posterior 
Jobe extract intravenousl ek an anesthetised animal 
is caused by the ate of ressure simultaneously 
prone with per tation of the idiney 

lood-vessels, and prr the ogue effect is due 
to the same principle stim the smooth muscle 
fibres in the walls of the ducts of the mammary 
bras inthe wall oe rs of te aay in, 
secreted; in neither case is it considered that the 
extract stimulates the kidney or mammary gland 
cells to increased activity. It appears almost certain 
that some of the effects must be pharmacological rather 
than physiological; the usefulness of a principle which 
will produce a flow of milk and an expulsion of a foetus 
from the uterus to a fish or frog is obscure. 

Evidence as to the identity or otherwise of the 
active principles has been ht by an examination 
of the glands of different es for the presence of 
the various activities associated with gland extracts. 
According to a table given by L. T. Hogben and 
G. R. de Beer (Quart. Journ. Exper. Phystol., 1925, 
vol. 15, p. 163), extracts of the pituitaries of elasmo- 
branch and teleost fish, amphibia, reptiles, birds and 
mammals produce all the effects obtainable from such 
extracts, except that there is some doubt as to the 
presence of a pressor and diuretic principle in the gland 
of the skate. The authors have made titative 
comparisons of the contents of the skate’s and cod’s 
glands in the pressor and oxytocic (uterine-stimulating) 
principles, and have found that the latter contains 
twenty to thirty times as much oxytocic activity as 
the former, tested on the virgm guinea-pig’s uterus, 
whilst the pressor activity of' the cod’s is at 
least five times more than the skate’s, tested on the 
spinal cat. Unfortunately, the doses of skate’s gland 
extract used failed to produce any rise of blood- 
pressure ; it is possible that with larger doses some rise 
might have been obtained, seeing the t difference 
in their relative oxytocic-activities. Hence the ex- 
periments dre inconclusive, but afford no evidence that 
the two principles are sepayate chemical com 

Since the principles are so widely distributed through- 
out the animal kingdom, the differentiation between 
them must be made, if at all, by other means. Is 
there any difference in their Jir batióa 1 in the gland 
of a single species? That is, can differences be detected 

between their concentrations iù the pars nervosa and 

- in the pars tntemmedsa, both of which structures are 

included in the posterior lobe? Hogben and de Beer 

have also investigated this question and find that 
‘i é 
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in the pituitary gland of the ox the pars intermedia, 
although containing roughly only one-fifth of the 


amount of the principles in the pars nervosa, yet 
consistently contains more of the oxytocic principle 


| than of the pressor, although usually the difference is 


not great. The authors favour the view that these two 
principles are probably different chemical substances. 

Further light is shed on the problem by greater 
knowledge of the chemical properties of the active 
substances, and of their c or non-specific nature. 
Thus Hogben (tbid. p. 155), arangan the depressor 
effect of injections of extracts of the posterior lobe in 
birds, finds that other tissue extracts fail to give this 
response ; moreover, the chemical properties of the 
active principle are, so far as investigated, the same 
as those,of the other principles and different from 
those of a non-specific depressor such as histamine. 
The compound is localised mainly in the pars nervosa. 

Lee principle influencing the secretion of the’ urine 

p a te in some detail by N. S. Craig 
(ibid. p. 119) e diuretic action of posterior lobe 
extracts was the first fo be discovered, and it was only 
later found that in the disease diabetes insipidus, 
characterised by great thirst and the passage of large 
volumes of urine, subcutaneous injections abolished 
temporarily both the thirst and the polyuria, thus 
exerting an antidsurettc effec. It appears, therefore, 
that one of the functions of the posterior lobe of the 
gland is to maintain the concentration of the urine; 
if this function is deficient, polyuria and thirst result. 
Craig finds that, injected subcutaneously into un- 
anæsthetised cats, the extract delays the diuresis 
produced by giving water or saline solution by mouth, 
but has much less effect on that following the exhibition 
of a' solution of urea. No evidence of a delayed 
absorption of the fluid from the gastro-intestinal tract 

ins Daned, so that it must be retained in the body 
ater absorption ; certain observations on the hemo- 
globin percentage in human blood after the administra- 
tion of fluid by mouth and the injection of pituitary 
extract confirm this result. The author inclines to the 
view that the printiple exerts its influence by an action 
on the cells of the kidney. 

It is usually stated that extracts of the posterior 
Jobe stimulate all forms of smooth muscle. A. D. 
Macdonald (sbi. p. 191), as the result of an investigation 
of their action uponisolated strips of smooth muscle from 
the rnammalian ileum, disagrees with this statement. 
He finds that not all commercial extracts stimulate 
this preparation, that the stimulating substance can 
be preferentially extracted from laboratory-desiccated, 
posterior lobe by alcohol, which extracts the non- 
specific depressor com und; and also to a certain 
extent by ether, whi extracts neither the _ pressor 
nor the oxytocic principles, that it is present in other 
tissues, and hence is not a specific pri e of the 
pituitary gland, and that it is not destroyed by boiling 
in dilute alkali, which treatment deleteriously affects 
both the preasor and oxytocic activities. It is probable, 
therefore, that the stimulating substance is histamine, 
which occurs in most tissue extracts, and that it is. not 
quite completely removed from desiccated posterior 
lobe p tions by alcoholic extraction; although a 
preparation thus treated may show no depressor effect 
on injecting a second dose into a mammal, yet sufficient 
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histamine may have been left behind to stimulate the 
smooth muscle of the intestine, since the latter is about 
one hundred times more sensitive to histamine than it is 
to pituitary extract. It is possible, from some experi- 
ments on the heart of the dogfish, that small quantities 
of choline are also present in most posterior lobe 
extracts. Hence it must -be concluded that any 
gut-stimulant action which pituitary extracts possess 
Is very largely or entirely due to the presence therein 
of the non-specific stimulants histamine and choline. 
Finally, reference must be made to the attempted 
chemical tion of the active principles. As 
W. Schlapp (itd. p. 327) points out, the identical 
behaviour of the different principles through a large 
number of chemical manipulations is not sufficient 
evidence of their chemical identity, more especially as 
the ' non-specific histamine apparently accémpanies 
them in many cases. On the other band, a separation 
of two by a single chemical treatment would argue very 
strongly in favour of their non-identity. The author 


‘finds that the pressor, oxytocic and melanophore 


rinciples are all destroyed at the same rate by boiling 
in dilute acid, but that the pressor and melanophore 
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activities are not extracted by butyl alcohol, whereas 
the oxytocic largely passes into this solvent; further- 
more, lead sulphide adsofbs almost all the pressor and 
melanophore material present in a solution, but only 
about half of the oxytocic. He concludes that the 
pressor (and melanophore) and oxytocic activities are 
mediated by two separate and distinct substances, 
thus agreeing with Hogben-and de Beer, who by a 
different method reached a similar conclusion, Now 
the melanophore principle appears to exist in greater 
concentration in the pars intermedia than, in the pars 
nervosa, thus resembling the oxytocic but differing 
from the pressor principle. e Hence it appears probable 
that these three activities of posterior lobe extracts 
are due to the presence in them of three different 
chemical compounds. Their relationship to the avine 
depressor and antidiuretic principles requires furthe 
research for its elucidation ; whilst Macdonald’s results 
throw doubt on the specificity of the galactogogue 
effect. The conclusions reached from a consideration 
of the work mentioned above agree in general with 
those which may be drawn from the See of 
other investigators. 








Vital Statistics of Scientific Academies.! 


COMPARISON of’ the life statistics of such 
bodies as the Royal Society of London and the 
scientific academies in other countries is interesting, 
because the efficiency and influence of these institu- 
tions depend to some extent on the average age of 
their membership. Unless they contain a sufficient 
sprinkling of the younger generation and elections are 
not delayed until a man has dore his best work, the 
institution will cease to command confidence and be 
ham in the fulfilment of the object for which it 
was founded. We welcome the publication of the 
statistics collected by Prof. Raymond Pearl, and 

He by the National Academy of Sciences of 

n, because it allows us—so far as the limited 

permits—to form a- judgment of the effects of 

the ond ons, of election, which differ materially from 

those atlas Pie to the Royal Society. The latter, as is 

well known elected since 1848 fifteen membera, 

every year, while the leading scientific body m the 

United States has followed the practice of Continental 
academies and limited its total membership. 

A statistical in was first made in England by 
General Strachey (Proc. Roy. Soc., vol. 51, 1892) in the 
latter part of the last century, primarily for the purpose 
of forecasting the ultimate membership of the Royal 
Society, which had fallen from 768 in 1848 to 427 in 
189x (not including 36 fellows elected under a special 
rule). There were then still 26 members alive who 
were fellows in 1848, when the statutes were changed. 

In the United States the problem is reversed, the 
question being, what the number of elections per year 
should be so that the Academy might settle down at the 
maximum membership fixed Eara piia in 1863 at 250. 

The National Academy started with a membership of 
48, and, anxious no doubt to set a high standard, it was 
slow in ‘making any substantial additions. During the 
first twenty years of its existence ninety-five new 
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members—that is, less than five per year—were elected, 
and the number of elections diminished still further in 
the second period of twenty years, when the annual 
average of new members fell to a fraction more than 
three. Since 1905 the Academy increased more rapidly 

“under pressure of an arbitrary rule which virtually 
forced the election of 15 per annum.” Reference to 
this rule occurs twice on the same page in Prof. Pearl’s 
publication, but its exact terms are not stated. 

The average age of members of the National Academy 
on May 1, 1925, was practically identical with that 
which I found: for fellows of the Royal Society at the 
beginning of 1923, being 60-7 years in one case and 60-9 
years inthe other. But there is a great contrast in the 
admission of men below middle age. During the sixty 
years that have elapsed since the first nominations under 
the charter, Washington has elected only one man below 
the age of ‘thirty, while the Royat Society has elected 
twenty-nine in the course of seventy-five years. The 
same tendency isshown in elections below'the age of forty 
years. The percen of elections under that age was 
33°9 at the Royal Society and only 19-9 at Washington. 
The further fact emerges that the election of younger 
men to the National Academy has very markedly and 
steadily decreased since its foundation. On this point 
Prof. Pearl makes the following startling remarks :— 


“Itis to attribute the chan 
Academy tive to the election of young gen toa 
growing conservatism of that body itself. That this 
1s the sole cause I doubt. Mts at least ible, and I 
incline to think it probable, that the 
increasing .organiration, standardiration, mechaniza- 
tion, and constant striving for efficient mediocrity in 
all our academic life, which every thoughtful person 
has seen going on during the past 30 years, and which 
some have deplored and vainly endeavoured to stop, 
Se ee eee 
curbing and fettering of the profreas of the really 
brilliant student.” 
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It is not for us to comment on this formidable 
indictment. 

At the Royal Society the “decline i in the number of 
elections of young men appears to a much smaller 
extent, and may be accounted for without assuming a 
decline in intellectual power. The statistician’ had 
better cqnfine himself to his job ; and if he ventures on 
explanations it is safest to assume that the general 
intelligence of a country is less likely to than the 
state of science, which at different stages of 1ts progress 

uires different types of intellectual activity. 

One factor affecting the average age of admission is 
the greater competition due to the enormous increase in 
the scientific output of the Brjtish universities. This is 
strikingly illustrated by the increase in the number of 
men presenting themselves for election. The assistant 
gecretary of the Royal Society has kindly supplied me 


Mr. JoszpH Lucas. 


JOSEPH LUCAS, who died on April 20 last 
at the of seventy-nine years, was educated 
at Weromiuster echo! and in 1867 joined the Geological 
Survey of Great Britain. During his nine years in the 
-service he was employed in mapping the Carboniferous 
tocks in the West Riding of Yorkshire, and, later, the 
area in north-east Yorkshire, within, which the Cleve- 
land ironstone occurs. While. in the. West Riding he 
was much impressed with the great amount of water 
yielded by the Lower Carboniferous sandstones, and 
this probably led to his taking up the study of water 
supply and the profession of water engineer on his 
‘retirement from the Geological Survey. 

Although his investigations covered many parts of 
England, Mr. Lucas concentrated on the arga of the 
Thames Valley, and all his more important publications 
dealt with this region. His work was marked by a 
distinct originality of thought and at once brought him 
into public notice. He was probably the first to pub- 
lish a hydrogeological map ‘with artesian contours, 


which he defines as a series of lines drawn through a 


number of points at which the water rises to the same 
height above Ordnance Datum. He gave much addi- 
tional ‘evidencg of the steady Ifall of the underground 
water-level in the Chalk and suggested that such ma 
should be prepared at intervals, as by them this fall in 
the water-level would be more clearly shown. 

A fairly full summary of Mr. Lucas’s more important 
publications and conclusions are given by Whitaker in 
his comparatively recent work on the water supply of 
Stirrey (Mem. Geol. Survey-of England and Wales, 
“ The Water Supply of Surrey,” by W. Whitaker (9), 
Pp. 14- ye also Bibliography (1b1d.), pp. 328-330 
A brief unt is here given of Mr. Lucas’s first paper, 
“ Horizontal Wells ” (published privately in 1874), and 
of his second and better-kmown-“ Artesian System of 
the Thames Valley,” published in 1877 in the Journal 
of the Soctety of Arts, vol. roa ‘No. 1277, p. 597. The 
second work contained the o and valuable 
“ Hydrogeological Map ” showing the underground con- 
tours of the water-level in the Chalk, but referred 
only to the areg South of the Thames. In 1878 he 
published privately a complete map of these under- 
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with the relevant figures. I have collected these in the 
following table, in which the columns headed ‘ N ’ give 
the five-year averages of the numbers of candidates. 





1848-1852 
1853-1857 
1858-1864 


1863-1867 
1868-1872 


I have not ascertained the ages of the candidates, but 
am under the impression that they would show a slight 
increase in the last twenty years. Since 1922 the 
number ps been 112 on the average. 

ARTHUR SCHUSTER. 


1898-1902 
1903-1907 
1908-1912 
T9T3-1917 
1918-1922 


1873-1877 


rad 
18831887 
3893-4697 





‘Obituary. 


ground water contours both north and south of the 
Thames, This proved so instructive that it was 
republished by the Geological Survey together with 
two other similar maps showing. their position first in 
the period between 1890 and rgoo and later in rgrr 
(Mem. Geol. Survey of England and Wales, “ Records of 
London Wells,” by G. Barrow eng L. J. Wills (1913), 


-p. 19). 


Later on, Mr. Lucas turned his attention. to the water 


‘supply that could be obtained from the Lower Green- 


sands of Hampshire and Surrey, and a short résumé of 
the work was published in 1880. Though he’ con- 
tinued to practise as a water engineer for some years, 
he ceased, after this, to make any further publications 
of generá! scientific interest. 





i; 
Dr. B. P. GRENFELL. 


Tue death is announced of Dr. Bernard Pyle Grenfell, 
honorary«professor of papyrolo, gy in the University of 
Oxford, which took place at Eley, Perth, on May 17. 
Dr. Grenfell was born in Birmingham in 1869, and was 
educated at Clifton College and Queen’s College, Oxford: 
eAfter taking his degree with first-class honours in both 
Moderations and Lit. Hum., he was elected to the 
Craven fellowship and a fellowship at his own College. 

In 1894 Grenfell began work as an excavator under 
Sir Flinders Petrie, who confided to him the editing: 
of a Greek roll which proved to contain enactments 
of Ptolemy Philadelphug I. of the greatest importance 
for the currency and fiscal systems of Egypt. It was 
in this year that there began his long association with 
A. S. Hunt, which was to prove so fruitful in the study, 
of the fragments of papyri which they discovered in 
the course of their excavations at Oxyrhynchus. From 
these were derived the “Sayings of Jesus” and the 
many other fragments published in the Oxyrhynchus 
series, which have thrown a flood of light on many 
aspects of the social and religious life of Egypt, as well 
as much matter of i literary interest and of importance 
to the scholar. Grenfell himself was especially interested 
in the intricate problems of finance and currency in 
Egypt—a subject in which he had early shown his 
competence in a masterly account of the ratio of silver 
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to copper which had appeared as an appendix to his 
edition of the Ptolemy text referred to above. 

In 1906, while excavating at Oxyrhynchus, Grenfell 
broke down through overwork. Though he recovered 
for a time, he broke down again in*1g08, the year he 
was elected first professor of papyrology at Oxford, 
and it was only intermittently that he was able to 
resume work after that date. In 1913 he was appointed 
honorary professor of papyrology. He was an Hon. 
Litt D. of the University of Dublin, and Hon.D. Jur. 
of Graz, corresponding fellow of the Munich Academy, 
member of the Academia dei Lincei,and Drexel medallist 
of the University of Pennsylvania. 








Tue death of the eminent French entomologist the 
Abbé J. J. Kieffer occurred on Decembere 30 last. 
For many years he was on the teaching staff of the 
College of St. Augustin at-Bitche in Lorraine, where he 
devoted himself largely to entomological research. His 
earlier work was coricerned with the taxonomic study 
of gall-making Diptera and Hymenoptera, but latterly 
he turned his attention to the Chironomide and became 
the foremost European authority on the family. His 
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most enduring contribution is his “ Monographie des 
Cecidomyides C'E et d'Algérie” {x900), which 
contains a wealth of biological and anatomical mforma- 
tion, and is profusely illustrated. His death leaves a 
fap in the ranks of the few students of the difficult and 
obscure groups of insects among which he laboured so 
assiduously. 
: 
We regret to announce the following deaths :' 


Sır Harry Brookes Allen, emeritus professor of 

patiology i in the ya of Melbourne, and presi- 
ent in 1908 of the A agian Medical Congress, 
aged seventy-one years. 

Nr, J. T Bottomley. F.R S., for many years Arnott 
and Thomson demonstrator (experimental physics) in 
the University of Glasgow, and the author of ele- 
mentary text-books on dynamics and hydrostatics 
and of papers on the thermal conductivity of water, 
permanent temperature of conductors, etc., on May 
18, aged ee oe 

Prof. L in 


me years 
erdt, professor of electrical en 
ing at McGi aray, Montreal, and president of 
the Canadian National Committee of the International 
Electro-technical Commission, aged fifty-threa years. 


eer- 


News agd Views. . 


Ir is PaE to note that a serious effort is being 
made in the United States to asmst the development 
of research ın pure science, and in that land of dollars, 
concentrated energy, and munificent benefactors we 
have little doubt that the scheme adopted by the 
National Academy of Sciences will meet with the 
success it deserves. The general purpose of this 
scheme is “to increase and strengthen American 
contributions to the mathematical, physical, and 
biological sciences by the creation of a national fund 
to ad skilled investigators.”” Universities and other 
higher institutions will be expected to co-operate 
by asduring complete sympathy with research, by 
telieving the professoriate from the excessive demands 
of teaching and administration, and by providing 
all necessary laboratory accommodation and facilities. 
The endowment fund which has now been launched, 
and by means of which it is hoped to raise twenty-five 
mullion dollars, will be controlled and administered 
by a of trustees consisting of Mr. Herbert 
Hoover, 
public men, including some of the foremost scientific 

. workers. In a brochure recently issued by the 
National Academy of Sciences, the trustees declare 
their conviction that the funds at present available 
for the support of research in pure science are far 
below what the population, education, and material 
resources of the country demand. The United States 
already occupies a leadmg position in imdustnal 
research, it should rank with the most enlightened 
nations in the advancement of pute science. 


Russia affords a field for research in so many 
important branches of knowledge that any indication 
of a revival of interest in scientific matters among her 
people is of more than docal moment. Under the 
Empire the study of the archzology, ethnology, and 
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‘chairman, and twenty-five well-known ` 


cultural history of the vast termtory included within 
its boundaries was actively pursued, but unfortunately 
the results were not made widely known. Publication 
was much delayed, and comparatively little appeared 
in languages other than Russian It ıs possible that 
under the Soviet Government conditions may be 
changed. It would appear at any rate that there 1s 
a strong desire to encourage the continuation of the 
scientific work which was carried on under the old 
regime and even, to extend it. As an example, we 
may mention the development of the regional survey. 
The extent to which this form of activity has been 
encouraged and the proportions it has now assumed 
are described in a paper by Prof. P. D. Schmidt, of 
Leningrad, which was read at a meeting held ın 
London in September last to celebrate the ter- 
centenary of the Russian Academy of Sciences, and 
is now published in the Sociological Review for April. 
The movement began in 1921, when £ Congress was 
held on the imitiatve of the Academy. A ‘central 
bureau was organised in January 1922 at Leningrad 
with a branch at Moscow. By March 1923 there were 
231 societies with 285 museums, 21 biological stations, 
and 16 natural reserves or parks, and in Jude 1925 
it was estimated that there were more than a thousand 
institutions dealing with regional surveys, The 
museums have proved the most successful feature 
and are very popular among the peasantry; but a 
great deal of original workehas been done in biology, 
geography, archæology, and the study of local history 
and culture, and most centres publish a periodical 
dealing with these activities. 

Macue design has made during the last century 
enormous developmehts and shows no signs of having 
reached a standstill, but the designer as a rule con- 
siders primarily the work to be turned out by the 
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machine and gives relatively little attention to the 
operator of the machine. Nos do operators, as a 
rule, complain when the construction of the machine 
induces bad posture, inconvenience, or fatigue, for 
with habit they become acquiescent to an existent 
state of affairs. The Industrial Fatigue Research 
Board in a recent report (H.M.S.O., price 1s. 3d., 
No. 36) by Legros and Weston directs attention to 
this neglect. Investigations have been made into 
machines used in laundries, leather factories, sheet- 
metal trades, textile trades, etc., from the point of 
view of the worker, and it is found that much fatigue 
and faulty posture might be eliminatéd by altering 
the designs somewhat. Suggestions are made for 
improvements. The Board points out that the work 
18 in a stage and deals only with a few 
txamples of industmal machines. It is, however, a 





very important aspect and the report is timely in |- 


its insistence that the unit is not the machine but 
the worker and the machine. 


A report on the administration of the Meteoro- 
logical Department of the Government of India in 
1924-25, and a general survey of half a century’s 
work since the establishment of the department, has 
recently been issued by Mr.: J. H. Field, Director- 
General of Observatories. This is the fiftieth ad- 
ministration report of the India Meteorological 
Department, and records the completion of the first 
half-century of systematic observations on weather 
in India by uniform methods. The retirement of 
Sir Gilbert Walker, who for some twenty-one years 
‘ably directed the policy and work of the depart- 
ment, is an especial feature. During the year the 
services of cyclone warning to ports and shipping, 
and of flood warnings to officers in the irrigation, 
railway, and other departments, were carried out, 
The period was marked by heavy localised rainfall, 
causing destructive floods from time to time in various’ 
parts of India, but the sea areas were unusually free 
from severe storms. Upper air work has been carried 
out in association with Army Headquarters for the 
needs of artillery and Royal Air Force, and telegraphic 
forecasts of bad weather were sent throughout the 
year to these authorities. The probability of closer 
co-operation with the Royal Air Force as the develop- 
ment of ctvil and military aviation progresses, is 
alluded to, Marine meteorology is being actively 
advanced, and wireless weather messages from ships 
at sea are used to supplement the coast observations 
in cyclone-warning work. Rainfall registration 18 
carried out at nearly 3000 stations scattered well over 
India. The historical survey of half a century’s work 
is of congiderable interest. 


A PUBLIC lecture on ‘‘ ‘Fhe Ethnographic Approach 
to the Native Problem ” was delivered by Capt. 
G. Pitt-Rivers at the London School of Economics, 
Houghton Street, Aldwych, on Tuesday, May 18. 
The subject is one on which Capt. Pitt-Rivers is 
especially competent to speak. His experience of 
native administration in the Papuan area has given 
him a clear insight into the difficulties of the native 
problem, to which he has also devoted close study 
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from the special point of view of the anthropologist.. 
Current events in the Union Parliament of South 
Africa serve as a reminder that the native problem 
is an insistent one in any widespread association of 
peoples such as the British Empire. Those who are 
most competent to judge and are most closely ac- 


_quainted with the conditions in British tropical and 


sub-tropical dominions and dependencies are convinced 
that the ultimate prosperity of the State and the well- 
being of the individual are largely dependent upon a 
fair and sympathetic solution of the problem—a 
solution which will take account of the mentality 
and culture of the native populations as well as of 
the modifications in custom and outlook which have 
been forced upon them by contact with European 
civilisatien, 


Bzsipzs detailing the work carried out in the 
Museum itself during 1924, the Report of the Director 
of the Bernice P. Bishop Museum (Honolulu, 1925): 
gives an account of several expeditions by sea A 
party on the mine-sweeper Tanager made a re-survey 
of Necker and Nihoa Islands, especially of the anciént 
building sites.. The minesweeper Whippoormil made 
two trips: the first to Fanning, Christmas, Jarvis, 
and Washington Islands, near the Equator in long. 
157°-165° W.; the second to Baker and Howland 
Islands, long. 175° W. Some of the same islands, as 
well as Malden and Toagareva Islands and Tahiti, 
were visited by representatives of the Museum on 
board the Kaimtfoa, a four-masted schooner with 
accessory oil-power, as guests of Mr. and Mrs. M. R. 
Kellum. On these expeditions many ethnological 
observations were made and large collections obtained 
for future study in the Museum. A botanical survey 
of Hawali and the preparation of a Hawaiian dic- 
tionary are among the more important works being 
undertaken by this active Museum. 


On April 15, according to an announcement of 
the Smithsonian Institution, Mr. Henry B. Collins, 
assistant curator of the National Museum, left 
Washington to explore the tract of the Louisiana 
coast westward from New Orleans, which was the 
camping grounds of the Attacopa and Chitimacha 
Indians, about whom it is stated nothing hag ever 
been written. The Attacopa were one of the few 
cannibal tribes of the American continent, though it 
is not known whether the practice was followed for 
ceremonial or other reasons. The Chitimacha were 
a people of much higher culture than the Attacopa,* 
and seem to have been related to the Natchez. They 
had the same caste system, which descended through 
the mother, and their language was similar to that 
of the Natchez. Mr. Collins’s work will be directed 
specially to the investigation of the mounds with 
the view of ascertaining whether they are true 
mounds or shell heaps. On completon of his work 
here he will proceed to the Mississippi Valley to 
continue the work of exploring the Choctaw mound 
which he began last year. 


Durme the past féw years there has been much 
discussion concerning the' merits of the Spahlinger 
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treatment of tuberculosis. This treatment consists 
in the use of a vaccine, analogous tọ tuberculin, and 
of a serum consisting of a mixture of anti-serums 
prepared with vanous strains of the tubercle bacillus 
and other organisms The Science Committee of the 
Bntsh Medical Association has summarised the known 
details of the preparation of the agents and of the 
effects of the anti-serums in the Brittssh Medical 
Journal (April 24, 1926, p 755), and points out that 
the exact methods of preparation have never been 
fully published, and that, therefore, the remedy is 
of the nature of a “secret remedy.” It is also pointed 
out that no investigations, carried out under strict 
experimental conditions which afford direct and con- 
vincing evidence of the curative action of the remedy, 
have been published. ° 


Tue inter-relationship of food, health, and strength 
13 discussed by Sir Arbuthnot Lane in an article in 
the Quarterly Review for April. While fresh air is 
undoubtedly important, though animals and primitive 
natives disregard it, right food seems vastly more 
important to men and animals Much of our food 
nowadays is soft, de-vitaminised, de-muneralised, 
chemuically-coloured and preserved, and highly spiced. 
Failure to use our strong jaws, powerful jaw muscles, 
and teeth by the consumption of soft stuff, swallowed 
without chewing, results in the receding jaw, the 
narrow nose, weak throat, decaying teeth, toxic gums 
and tonsils. The capacity of the stomach and bowel 
clearly indicates that man was intended to live on 
bulky, not concentrated, food. <A ‘tablet’ diet is an 
absurdity. Only a well-filled bowel readily empties 
itself; a sluggish bowel means stagnation and putre- 
faction of its contents and absorption of poisonous 
products. A far-reaching reform is necessary; we 
must go back to sound natural food; and this is one 
of the objects of the New Health Society founded by 
the writer. 


THE extensive development of agricultural planting 
enterprises in Ceylon during the last hundred years 
has been accompanied by a voluminous literature, 
much of which 1s widely scattered and difficult to 
trace without undue expenditure of tme. This has 
led to the publication by T. Petch of a “ Bibliography 
of Books and Papers relating to Agriculture and 
Botany to the end of the Year 1915” (Peradsniva 
Manuals, 3, 1925), consisting of a list of more than 
five thousand references to the two subjects, exclusive 
of entomological work, Much care has been devoted 
to ıt compilation, and it is believed that the list 13 
almost complete. The literature is classified under 
subjects, but there is no general alphabetical list of 
all the references. The bibliography should be of 
special value to all interested in tropical agnculture 
and botany, as it is stated that the literature of Ceylon 
on these subjects provides a mass of information rarely 
aqualled in any tropical country. 


Mr. Henry Woops, of the Sedgwick Museum, 
Cambndge; Dr. Cynl Fox, Keeper of the Depart- 
ment of Archeology in the National Museum, 
Cardiff, and Ald. Edward Wooler of Darlington, have 
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recently been elected honorary members of the York- 
shire Philosophical Sooiety. 

Aw International Congress for Apphed Mechanics 
wall be held at the Federal Technical University, 
Zurich, on September 12-18 Prof E Meisner will 
be glad to receive the names of those who propose to 
attend. The titles and an abstract (not exceeding 
300 words) of any paper offered for presentation at 
this Meeting should be forwarded to him at the 
University not later than June x. Lectures have 
been promised by Prof. P. W. Bndgman of Harvard, 
Prof. P Debye of Zurich,» Prof. T. Levi-Civita of 
Rome, Prof. L Prandtl of Gottingen, and Prof. G. I. 
Taylor of Cambridge, among others. 


THE report of the National Baby Week Council 
for 1925, recently received, gives an account of the 
finance and activities of the Council and the results 
of the competitions for that year. “Baby week” in 
Great Britain 1s being organised this year on July 1-7, 
and a leaflet instructing how to organise a baby week 
celebration may be obtained from the Secretary of 
the Counci, 117 Piccadilly, London, W.1. 


Tre Smithsonian Institution of Washington has ın 
view the preparation of a descriptive account of 
the plants of all Central Amenca. Dr. Paul C. 
Standley, botanist of the National Herbarium, has 
just returned from Costa Rica with a collection of 
nearly twelve thousand plants, including two thousand 
orchid specimens He is now preparing a memoir on 
the flora of Costa Rica, whilst the Smithsonian 
Institution 1s seeking funds to prosecute botanical 
exploration in Honduras and Nicaragua, two regions 
as yet very inadequately worked. 


Tue next award of the Fondation George Monte- 
fiore, which is given triennially for the best onginal 
work bearing on scientific progress and on the advance- 
ment of technical applications of e'ectricity, will be 
decided in 1927. The latest date for the receipt of 
competing works 1s April 30, 1927, and they should be 
addressed to the Secrétaire-archiviste de la Fondation 
George Montefiore, Association des Ingénieurs élec- 
tnciens sortis de l'Institut électrotechpique Monte- 
fiore, rue Saint-Gilles, 3r, Liége. The prze, which 
may be divided, will be worth 20,500 francs, and is 
awarded by an international jury of ten, five of whom 
are Belgian electrical engineers. 


THe German Scientific and Medical Association 
met in 1924 at Innsbruck; last year there was no 
meeting. This year the Association meets at Dussel- 
dorf on September 19-26. Prelimmary announce- 
ments are dated Apru, and the detailed proframme 
is expected in July. Inyitations are extended to all 
scientific workers and doctors of German speech 
and to all who appreciate German character and 
learning. Theres also to be an exhibition of hygiene, 
social welfare, and physical exercises. The general 
sessions and chief group sessions are already planned. 
The main topic 1s scientific research in relation to 
industry ; other matters for discusion are vitamins, 
capillaries, goitre, non-ferrous metals, noxious animals, 
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quantitative spectrum analysis, luxury-poisons, syn- 
thetic anti-malaria drugs exe are fifteen scientific 
sections, ®including physical chemistry, pharmacy, 
genetics, eugtnics, mathematical and scientific 
education, as well as other titles familiar at the Brith 
Association The medical sections are nmeteen in 
number, Correspondence should be addressed to 
Buro der 89 Versammlung der Gesellschaft Deutscher 
Naturforscher und Aerzte, Dusseldorf, Schliesfach, 
Nr. 66. 
e 

THE Italian Ministry of Aeronautics has issued a 
small Annwarto for the use of aviators. It contains 
tables of the msing and setting of the sun and moon 
and other astronomical information, besides tidal, mag- 
netical, and meteorological information likely to be 
*of value in aviation. The latter half of the book 
gives the position of wireless stations, wave-length, 
call letters, and times of transmission of weather 
bulletins. The book is well arranged in a handy 
form suitable for ready reference. 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—A lecturer 
in philosophy in the Univermty of Liverpool—The 
Registrar (June 1). An assistant lecturer in engineer- 
ing at the Cardiff Technical College—The Principal 


(June 5). A lecturer in mechanical and structural 
engineering at the Regent Street Polytechnic—The 
Director of Education (June 7) A reader in mathe- 
matical analysis ın the University of Leeds—The 
Registrar (June g). Lecturers in paleontology, plant 
physiology, and comparative anatomy in the Egyptian 
Univermty, Cairo—-The Minister of Education, Cairo 
(June 14). A lecturer in tmnctorial chemistry and 
dyestuffs, and a lecturer in bleaching, dyeing, print- 
ing, and finishing at the Manchester Municipal College 
of Technology—The Registrar (June 21). A lecturer 
in mathematics at the Northampton Polytechnic In- 
stitute, St. John Street, Clerkenwell, E C.1—The 
Principal (June 26) A lecturer in biology at the 
Cheshire School of Agriculture, Reaseheath, Nantwich 
—The Principal (June 26). A principal of the L.C.C. 
School of Engineering and Navigation, High Street, 
Poplar—The Education Officer, (T.1.a), The County 
Hall, Westminster Bridge, S.E.1 (June 30). An assist- 
ant in archmology ın the National Museum of Wales, 
Cardiff—The Director (July 9). ’ A professor of Indian 
economics in the University of Madras—The Registrar, 
Senate House, Chepauk, Madras (July 30). A tull- 
time teacher of physics and electrical engineering at 
the Leicester College of Technology—The Registrar. 
A lecturer in geography and nature study at the 
Bedford Training College—The Principal 





Our Astronomical Column. 


Sun’s ROTATION PERIOD AS DETERMINED FROM 
Avrora#.—It has long been recognised that anrore 
and magnetic storms tend to recur after a synodic 
rotation of the sun. Mr. G. J. Burns, director of 
the zodiacal t and aurore section of the British 
Astronomical ination, contributes a paper to the 
March issue of the journal of the Association, in 
which he ‘discusses aurore from 1860 to 1921. 
When these are uped ın ten-year periods and 
separated into the four quarters of the synodic period 
(assumed after Carrington as 27 275 days), the max- 
mum and minimum values shift one quarter of á 


rotation each ten years, indicating that the rotation- 


period should be increased by 002 day. 
quite a small amougt, considering the 
in rotation period in different latitudes. It could 
be explained by assuming ‘either a slightly different 
level or a slightly different latitude for the Tegions 
of the sun that contribute most actively-to visible 
spots and magnetic disturbances respectively. ` 

Tue ROTATION OF Venus.—The rotation period of 
Venus 18 still one of the enigmas of the solar system 
Prof. W. H. Pickering in pa was led to announce 
a.period of 68 hours about a highly inclined ams. 
Mr H. McEwen, director of the Mercury and Venus 
section of the British Astronomical Association, con- 
tributes a,paper to the March issue of the journal of 
the Ass8ciation,'in which he describes some observa- 
tions that support the Pickering eae Six drawings 
are reproduced, made between eo 9 and 15, 1924; 
they show several light and dark streaks, which 
appear to turn about an axis near the centre of the 
disc. The periods deduced for the different markings 
a am # Boas . The definition was good 
on all the days. is, of course, a large amount 
of evidence, notably that of Schia apd Lowell, 
in favour of a ldhger period. The Mt. Wilson spectro- 
scopic results were considered to indicate 15 days 
as a minimum. But the problem 1s such a difficult 
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one to settle, that all evidence by skilled observers 
should be carefully conmdered. 


Motion oF Sunspots IN LATITUDE.—A letter 
received from R. Sekiguti, Imperial Marine Observa- 
tory, Kobé, directs attention to a research on the 
motion of sunspots in latitude of which full details 
will be given in No 2 of vol. 2 of the Memoirs of the 
Im Manne Observatofy,-now in prees. An 
analyms of latitude motions of spots was recently 

ublished by the Royal Observatory, Greenwich, in 

on, Not. R.A S., Dec. 1924, in which no systematic 
drift so large as 0-1° per solar rotation was found, by 
considenng long-lived ts du - the period 
1874-1923. Mr. Selagnti, by limiting his analysis to 
espots of recent formation, considers that during the 
early phase of thex life-history, spots in lower latitudes 
have an equatorward movement when their longi- 
tudinal (referred to the average motion of stable 
regular spots) is westward; +6: in the direction of 
the sun’s rotation. His conclusions are based on the 
followmg table from statistics of the last spot cycle: 


Frequency. 
De tote i Bastward Westward, ° 
B+05° 7 ` 89 
+04 5 68 
+03 133 }657 135 723 
+02 162 I 
+0 7 230 251 
oo 361 377° 
-0I 230 264 
-02 152]. 215 
-03 149 }634 182 }890 
-04 39 3 
3-os 64) I40 
Such motions in latitude, Mr, Sekiguti says, besides 
throwing light on the pro ies of a spot vortex, may 


explain the equatorial inchnation of the axes of 
bipolar groups pointed out by Hale and others. 
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Research Items. 


A TASMANIAN ABORIGINAL SKULL.~—A skull of a 
young Tasmaman aboriginal female discovered noker 
north-east coast is described by Mr. H. H. tt, 
Curator of the Launceston Museum, and Dr. R. 
McClinton in the Papers and Procesdings of the Royal 
Society of Tasmania for 1925 The skull, which is in 
sound condition but lacks the mandible, indicates the 
age by the non-erupted wisdom teeth and the con- 
dition of the sutures. The inion is slightly developed 
only. Of several wormian bones the most striking 
is a divided “ Inca bone.” Like some skulls of other 
lowly races it shows a last relic of the external pies 
of the old pre-frontal in the “ orbital process of the 
sphenoidal turbinate bone.” The palate is a perfect 
horse-shoe shaped cavity, the lingual aspect of the 
tooth-line shghtly widening as it goes backyard, m 
marked contrast to the stright tooth-line in the 
gorilla. There are seventeen testh in the skull, of 
which fourteen had erupted during life. 


| The third 
pair of molara was on the eve of eruption. The effect 
of coarse food has to be apparent. Except for 


an abnormal pple ahs teeth are physically perfect 
and without structural defect. There sre large pulp 
canals and an absence of bone absorption. The 
palatal arch of this and four other female and six male 
skulls available to the authors more nearly resemble 
the Mousterian ontline aie by Dr. W Ł. Gregory 
in his “ Origin and Evoluton of Human Dentition ” 
than they resemble his Tasmanian tal arch 
(Keith), though that of an eleventh skull, that of 
“ Cobia,” the lowest and most debased Tasmanian 
native, is more gorilla-like and generally conforms to 
Keith’s figure. 


THE JEwisH CaLENDAR.—Mr. W. A Heidel con- 
tributes to vol. 61 of the Proceadings of the American 
Academy of Arts and Sconces a study of the Jewish 
calendar in which he arrives, by different methods, at 
conclusions virtually ın accord with the results of the 
well-known authority, Dr. Julian Morgenstern. Takin 
it as axiomatic that the calendar is connected wi 
cultus, there would appear to be three calendars, or 
eee! three phases of the calendar, in Jewish 

tory. A convenient a oe pon is the reform of 
osiah in 621 B.C., which aimed at a centralisation of 

e cultus at Jerusalem, superesding a number of 
local shrines of primitive usage, each doubtless with 
different calendars. The first indication of a change 
in the calendrical system after Josiah is in Exeluel, 
who dates his vision of the Temple on New Year’s 
day, the roth day of the month. This obviously 
implies an equation between two calendars—almost 
certainly one solar, the other lunar—the latter being 
the pre-exilic Israelite or current Babylonian calendar. 
In manner the roth day of a month equated with 
a first day of some ‘New Year,’ links up with the 

ubilee, the Day of Atonement, Sukkot and Pentecost. 

e calendar to which the ‘first day ' belongs is clearly 
the sacred calendar par excellence. The new system 
of numbering of the months, the neglect of lunation 
vibe Torah, and aa Bible, and other considerations 

int to a solar year In all probability it was 
Goie from P aa bere Petre A and 
605 B.C. After the ivity there is evidence tbat 
proximity and similanty to the Babylonians led to 
the adoption of new festivals and of a luni-solar year, 
and the calendar of the Reformation was forgotten 
or misinterpreted It would a , therefore, 
P ais the light of the evidence afforded by the 
ia the feast celebrating the Exodus before 
the Reformation of Josiah, that the Jewish calendar 
was essentially luni-solar, became so for a short 
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time after the Reformation of Josiah, amd. then 
reverted to luni-solar, although the calendnical 

ts adopted under the solar calendar for the 

urch year have persisted down to the present day. 


HyYDROGRAPHY’AND PLANKTON aT Mit_port —The 
Annual Report (1924-25) of the Scottish Marine 
Biological iation om the work done at the 
Millport Laboratory on the Clyde, drawn up by the 
executive of the Council, shows a satisfactory progress 
in all directions. The research carried on by the 
pana staff includes hydrography by Mr. A. P. 

and plankton investigatidns by Miss S. M. Marshall. 
Mr. Orr 18 investi ach TE Ee og aa 
atically with Aiai to the hydrogen-ion concentration 
and oxygen, nitrogen, phosphate and silicate content 
throughout the year. Miss Marshall has published 
elsewhere three pa: on her plankton work, including 
the description of the interesting new dinoflagellate 
Protoerythropsts vigilans, and a systematic study of 
the food of the co , Calanus finmarchicus. In 
the t report describes the feeding and repro- 
duction of the aberrant silicoflagellate Ebria ripartita, 
which is holozoic, and also gives notes on other 
members of the microplankton collected in the lochs. 
She finds that when diatoms and certain small dino- 
flagellates occur ın a loch to any extent, they increase 
in numbers towards its head, where they may be 
very numerous. This seems to fit in with the 
abundance of silicates found at the loch heads, a 
rapid growth probably talang place where the silicates 
are poured in from streams Mr. R. Macdonald, 
Carnegie research student, is working on the euphau- 
siids of the Clyde area A table of the food of 
Meganychphanes norvegica during several months 
includes copepods, diatoms and other alge besides 
vegetable debris. 


Smickous AND Horny Sponces.—Prof. H. V. 
Wilson describes (U.S. Nat. Mus., Bulletin 100, 1925) 
the siliceous and horny sponges collected by the 
U S. Fisheries steamer Albatross during the Philippine 
Expedition, 1907-10. His account is “ something 
of a guide to the contemporary taxonomy of spon o8, 
more especially of the tetraxonid sponges.” e 
directs attention to the bearmg of vanatons on 
classification in such genera as Donata and Tetilla— 
the problem which meets workers on groups of plastic 
organi In Donatia, for exæmple, the various 
diagnostic features which have been picked out as 
characterising natural races all vary, and they vary 
a tly independently of one another, so that many 
kinds of combinations come into existence. Moreover, 
it 18 not a case of relatively unalterable characters 
(unit characters) which are present or absent, but any 
one feature varies so as to produce a series the extremes 
only of which contrast sharply; thus as the number 
of careftilly studied individuals increases, the inter- 
ing makes more and more difficult the customary 

of classification, which is essentially a splitting 
method. He advocates the formation as syb-genera, 
not as ups into which all the species of enus 
are divided, Bat rather as ps which are sufictectiy 
homogeneous to be set off from a still heterogeneous 
Temainder. If, therefore, a character or combination 
of characters is distinctly developed in a particular 
case the latter would find its place in a sub-genus 
in the sense pro , but if such features are a t 
or not well marked, the specimen would be placed in 
the body of the genus (e.g. Tetilla). : 

e 


MITOCHONDRIA IN OpaLma. — E. S. Horning 
(Austrahan Journ. Exp Btrol, vol 2, Dec. 1925) has 
e 
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investigated the mitochondria which are present in 
large numbers in Opalina at all stages of the life cycle. 
In the asexual multiplicatfve phase of Opalina the 
mitochondna bent, filamentous bodies and they 
multiply by longitudinal fission. Immediately befo 
the ma encysts the mitochondria may divide 
transversely, giving mse to spherical bodies which 
persist in the cyst and in the gametes. In the zygote 
they appear to fuse into larger masses which later 
break up into small granulés ; these ın turn elongate 
to form the filaments of the asexual stage. The author 
considers that his observations afford strong evidence 
for the vitw that the mitochondria are persistent, 
self-reproducing bodies, and not metabolic products 
of the cytoplasm, T. the latter poasibility has 
not been disproved. Further, he adds that synthesis 
of vegetative Sogo roducts—ap to 
take place at the surface o e mitochondna, an 
observation which gives support to the speculation 
"that the mitochondria are loci of protein and pan 
of general protoplasmic synthesis within the y of 
the living cell. 


ICE IN THE Batic —The Havsforsknings Institutet 
of Finland has pubhshed the annual report on ice in 
the Gulf of Bothnia and Finland (/sarna Vintern, 
1922-23). From about 120 stations, including several 
on the Finnish coasts of Lake Ladoga, detailed 
observations are given for the winter months Not 


until January did ice become a serious menace. By 
early Febru all the Baltic coasts of Finland were 
blocked and the Gulf of Finland was very congested. 


By the end of the month k-ıce extended past the 

and Islands across to Swedish coast, and the 
head of the Gulf of Bothnia was inaccessible. Con- 
ditions were even worse in March, and the spring 
break-up was very slow In the peering of May 
there was still ice in the north of the Gulf of Bothnia 
and at the head of the Gulf of Finland. It was June 
before the former entirely disappeared. These con- 
ditions, except the slow disappearance of the ice, did 
not show a marked de from the normal, but 
the winter was on the whole a severe one. 


THE PLANT 48 A MEASURE OF THE HABITAT.— The 
discussion of the ‘ phytometer’ method by Clements 
and Goldsmith was recently referred to in this 
journal (NATURE, Oct. 31, 1925, p 656). Two recent 

pers record South African studies on these lines. 

T. J. F. V. Philps has been using the growth and 
structure of indigerous tree seedlings, both naturally 
sown and poecislly planted in selected quadrats, in 
order to obtaim a quantitative expression of the effect 
of the habitat (South African Journal of Science, vol. 
22, pp 197-214, 1925. Ses also NATURE, January 2, 
p. 16). Prof j W Bews and Dr. R. D. Aitken, with 
the collaboraton of advanced students of Natal 
University College, have issued a second series of the 
researches on the vegetation of Natal (Memoir No. 8, 
the Botanical Survey of South Africa, Pretoria, 1925), 
which includes a study of the water requirement and 
transferation of a common Natal weed, Bidens pilosa 
L. These gtudies were undertaken with the view that 
the belfAviour of this universally distributed Natal 
weed under carefully controlled habitat conditions 1s 
a necessary preliminary to its employment as a 
“ phytometer.’ 


SILVER LEAF DisEaseE.—Mr F.T Brooks continues 
at Cambridge his mnvestigations into this serious 
disease of fruit trees, especially apple and plum, and 
in association with Mr W C. Moore publishes a 
fifth ps P apan tke subject in the Ohi of Pomology 
and Horticultural Science (vol. 5, No 2, March 1926). 
One of the most striking results reported 1s the almost 
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complete failure of moculation with spores of Stereum 
purpureum upon freshly cut surfaces of healthy trees 
in the months of June and July, and sometimes in 
August. These results are in striking agreement with 
Mr. Swarbrick’ inv tions upon the natural 
processes of healing ın such cut trees (NATURE, May T, 
p 635), recorded ın the same journal As Mr. Brooks 

nds that the disease makes little entry, if any, by old 
wounds, or through diseased tissues produ by 
other pathogenic organisms, these results seem to be 
of great practical significance. Indeed, in discussing 
treatment, the authors conclude that there 1s now 
ample evidence that the winter thinning and pruning 
of iruit trees is fundamentally wrong from the point 
of view of plant pathology The authors report 
further tnals with varous protective dressings, 
applied immediately to cut surfaces. Gas tar and 
Stockholm tar seem to be ineffective, soft grafting 
wax 1s “most highly recommended Apparently its 
great value lies in the fact that it does not injure 
the tissues; apart from this danger certain anti- 
fouling paints ap to be very satisfactory In 
view of the inoculation experiments reported in the 
same paper, 1t would seem that if the cut surfaces are 
exposed at a suitable season, natural healing processes 
themselves are usually an adequate protection against 
the entry of Stereum purpurcum 


SUBSIDENCE OF CoRAL ReEFs.—in the Proc. Nat. 
Acad Sct, Washington, for February 1926, Prof. 
W. M Davis brings forward additional evidence in 
favour of the strong subsidence of certain reef- 
encircled islands It 1s argued that dumng inter- 
mediate stages of the submergence of a maturely 
dissected volcanic island, the distance from the island 
top to the outer spurs (spur-radius) should be two or 
three times the distance between the heads of bays 
and the outer spurs Some of the embayed islands 
of the Fi: and Society groups, tested by this new 
critenon, appear to have subsided 1000 or 2000 feet. 
Sumuarly, where the width of the lagoon and the spur- 
radius are of the same order, fhe encircling reef must 
have been built up from a considerable depth. It 13 
also ingeniously shown that the rate of island sub- 
mergence ın the open Pacific 1s frequently not faster 
than that of reef upgrowth. This implies that the 
rate of reef upgrowth 13 significantly slower than that 
of coral upgrowth, since the growing corals are the 
chief source of supply not only for the reef face itself, 
but also for the sat § flat, much of the 1 n floor, 
eand the outbuilding of the outer talus slope. The 
relation of island subsidence and reef upgrowth to 
changes of ocean level dunng and after the glacial 
penod 1s also briefly consid : 


THe AGE OF URANIUM MINERALS.—Analyses of 

itchblende from Katanga, uranimite from the Black 
Pinis of South Dakota, and asphaltıte from Utah have 
been made by C..W. Davıs, and they are recorded and 
discussed in the Am. Journ. Scs. for March 1926! 
The Katanga specimen is of icular interest ın 
being quite free from thorium. It therefore helps to 
confirm the th that thorium and uraninm are not 
genetically rela The lead-ratio 18 0-084, which 1s 
identical with that of polycrase from Brazil and with 
the higher ratios from Ceylon thorianites. The 
dolomite schists of the southern Belgian se are 
now known to be older than the age corresponding to 
this ratio, but unfortunately ıt 1s not yet certain 
whether that ratio characterises the older Palzozoic 
or the latest pre-Cambnan. Determinations on 
minerals of Keweenawan now being carried out 
in the United States should definitely fill up this 
gap in our present knowledge. The Black Hills 
uraninite contains lead having an atomic weight of 
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206-07 (determined by Dr. A. L. Hall of Harvard). 
The go age is brian, but the lead ratio, 
0-24, is abnormally As the specimens are all 
somewhat altered to gummuite and uranophane, the 
result is in accordance with the view advocated by 
Holmes, that altered uranium minesals tend to 
lead in iar? proportion than they lose uranium 
(Phu. Mag., May 1926). The asphaltite gives a low 
age and in icates, as deduced or cooley evidence, 
that the deposit has been carried upwards and re- 
depomted by thermal waters, during which most of 
the accumulated lead was dissolved and removed. 


” DIFFRACTION PHENOMENA WITH BIOLOGICAL STRUC- 
TuRES.—Adrianus Pipet pan demonstrated (South 
African Med. Record, ber 24, 1925) that surface 

of various bacteria act as diffraction gratings, 
and a study of the AERES obtained by means of such 
gratings’ leads conclusion that bacilli im the 
e probably stand on end perpendiculas to the 
surface. By projecting the spectrum obtained into 
a dark chamber and focussing on a screen, measure- 
menta of the circular images may be made whicb, by 
the aid of a simple formula, gıve the size of the struc- 
tures forming the grating. this way the diameters 
of the microbes constituting the ting may be 
calculated. Blood smears also as diffraction 
gratings, and the average size of the blood corpuscles 
can be calculated in a similar manner. In pernicious 
anæmia there ıs an increase in the average size which 
can be demonstrated by the method, which, therefore, 
be emplo for certain clinical investigations. 

Full details of the technique are given. 

OPTICAL EFFECTS IX INVERTEBRATES DUE TO 
GuaniIn.—The recently issued Verhandlungen des 
Naturhistorischen Vereins der preussischen Rhetnlands 
und Westfalens (82 J ) is dedicated by his friends 
and pupils to Prof. Walter Voigt of Bonn, for many 
years of the Verein, in honour of his 
seventieth birthday. It contains a score of zoological 
papers and three on g opan subjects. Two of the 
zoological papers record occurrence of guanin in 
reflecting structures in invertebrates. J. 
describes the tapetum—using this term for the 
iridescent layer—in the eye of Pecten jacobaus as 
composed of crystalline quadratic plates, about I-42 
in diameter, which are arranged SSE at a ap layers 
and in rows. These plates co of guanin. He 
states that the layer contains from three to sx cell 
nuclei of characteristic structure. W. J. Schmidt 
has examined the iridescent males of two Mediter- 
ranean species of Sapphirina, and shows that thee 
iridescence is dependent on the epithelium of the 
dorsal surface, the cells of which attain a large area 
but are very thin. These cells secrete the cuticle, 
and they also pee oe S p eee 
which gives rise to the iridescent effects 
consists of ieee lates about 1” in diameter 
eg o EE in three systems, and they 

er ond of 


guanin or contain a guanin 
EN 


Liguip Viscosiry UNDER PRESSURE. — The 
February issue of the Proceedings of the American 
Academy of Arts and Sciences contains a pa Paper PY 
Prof. P. Bridgman of Harvard on the effect o 
pressures up to 12,000 atmospheres c on the viscosities 
of forty-three liquids, mainly organic, at 30°-C. and 
75°C. Them od ised 3s that of the delling weight, 
which in this case is a short cylinder nearly filling a 
steel tube 0-6 cm. internal diameter and about 6 cm. 
long Ban maA. The time of fall, 5 to 50 

Bie is determined by means of electrical contacts 
we S and bottom of the tube, which can be 
inverted between each fall. Except for water, the 
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viscosity increases with the pressure, at first accofding 
to a linear law, but at higher pressures the increase 
becomes more rapid.» The total increase at 12,000 
atmospheres may be Io- old or 10-million fold, the 

values being found for liquids with complicated 
wolecules. The effect of temperature on the vis- 
cosity is several times as great at 12,000 atmospheres 
as it is at 1 atmosphere. The viscosity of water 
“decreases a few cent. as the pressure increases up 
to rooo atmospheres increases, and at 12,000 
atmospheres has about twice the value it has at 
I atmosphere. 

THE LIGHTNING FLasH.—Some fifty years ago a 

ee A A S to take place along the 
minimum electric resistance Afterwards 
ge gave reasons for supposing that it followed the 
path of minimum electric inductance, and this is the 
resent time. In a paper 
communicated to the ashi Academy of 
Sciences (vol. 16, p 87), N. E. Dorsey describes ine 
detail the effects ‘produced by a flash striking a tulip 
tree. He considers that these effects could have been 
produced by a great rush of ‘ carriers’ analogous to 
the well-known cathode stream. Lf an electron attain 
a sufficiently high ieee Rees it may generate a see 
of electrons, the leading electrons errr 
the expense of the trailing ones. high apace d dart 
possesses a considerable amount of momentum, and 
can strike a dingly powerful blow. In the 
icular case studied, the molecules were so crowded 
t they could not pasa transversely to the grain 
without actually punching out the fibres ahead of 
them. Along the grain, however, in the direction of 
the flow of the Pop. they could pass much more easily, 
but in so doing the fibres were torn into shreds. 

What happens d a tning flash Dr. Dorse 
describes as e here is at first a rysh Ot 
electrons. These blaze a ane Po along 
which flows a more leisurely curren © ordinary 
type. Possibly this conducting current conveys a 
far er quantity of electricity than 1s carried by the 
dart of electrons.. The direction in which the dart 
flies is the direction in which the blow is delivered. 
The effects produced where the stroke starts differ 
y from those produced where ıt ends. 


ELECTRIC IGNITION oF FIREDAMP.—The earl ler 
Mines Research Board has issued a paper by. 
R. V. Wheeler on the electric ignition of firedamp 
which is of considerable interest. The results do aot 
with the researches of some other workers in 
this field, and further experiments are being under- 
taken in an attempt to reconcile them., It is proved 
that the igmting current for a given muxture of 
methane and air varies directly with the volatility 
of the metal at the spark-gap, being lower the lower 
the boiling point of the metal The igniting current 
also is lower the more apid the break in the circuit. 
It is also lower the læs the area of the surfaces which 
touch ene another and are pulled apart. Prof. 
Wheeler was unable to find any simple law conn 
the value of the igniting current with the inductance 
of the circuit. cular case, a simple 
particular law was found which seemed foendicate 
that the electromagnetic engrgy stored in the circuit 
was nae elaes constant for the minimum igniting 
. With hly self-inductive circuits the 
magnitude of the current is of far sage importance 
than the impressed voltage when the voltage is low. 








But with aigh gs the ous current decreases 
with the vo inally, ig ae seem to 
prove that thee incendivity of the break flashes does 


not d d on whether the cugent is direct or 


alternati 
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A Problem in South African Geology. 
THE Yredefort Mountarm Lind hes to the west of | -younger magma below the 
Vv i and some eighteen miles south- | and to rise, thus hasisting 


south-west a Johannesburg; it 18 cut through by 
the Vaal River, which forms the boun between 
the Transvaal and the Orange River Free State - Its 
striking 
monotono flat country of the northern Orange 
River Free State, ıs determined by an enormous 
circular boss of granite with some gneiss and schists, 
about twenty-seven miles m diameter. This granite 
boas is surrounded by a bélt of sediments 
from the Lower Witwatersrand beds (nearest to the 
pens up to the Pretotia beds—in all some 13,000 
eet of total thickness. Although in apparently con- 
formable succeasion, the beds dip to the granite 
instead of away from it, as they should do if the 
succession were normal; so that there is here an 
“inversion of the strata on a v large scale. Near 
the grantte the sediments are highly metamorphosed, 
the shales and slates being ged with contact 
minerals. These phenomena constitute a fascinatin 
blem, which has exercised the minds of Sou 
ican geologists since the earliest days of the 
Rand. : 
The granite (a quartz-orthoclase-oligoclase-biotite 
rock) 1s gen y accepted as iden with the old 
te occurring no of Johannesburg and near 
Heidelberg and as older the Witwatersrand 
beds Jt cannot therefore be intrusive ın them, and 
the problem’ requiring solution is: What brought 
about the tilting and inversion of the sediments 
encircling the granite? And what is the cause of the 
contact-metamorphism shown by them ? 

The memoir under review: embodies the work 
done by Dr Molengraaf, e of geology ın the 
. Technical High School, Delft, and Dr. Hall, assistant 
director of the Geological Survey of the Union of 
South Africa, to elucidate this problem The authors 
first review the various theories put forward in 

pers by Gibson, Molengraaf, Draper, Bunkell, 

atch, Sawyer, Jorissen, Kynaston, Mellor, and 
Penny, and then, after a detailed geological and 
potrographical description of the rocks and their 
tectonic ry, they state their conclusions, which 
may be briefly summarised as follows : 

(1) The granite is older than, and therefore non- 

~yntrusive into, the sediments. 

(2) The over-tltyng of the sediments is due to the 
up-doming of the central granite, which, it is sug- 
gested, was jnitiated by centripetal pressure. The 
relief of load resulting from this movement caused a 

1 “The Vredefort Mountain Land m the Southern Transvaal and the 
Northem Free State“ By De aE Hall and Prof Dr. G. A. F. 

te sectio), Deol 2, 
a “ante emnage Wess we 
etenschappon, 1925) np 


topography, m marked contrast to the. 
y 


‘core of granite. 


upward movement of 


the heated but ve granite 
(3) This up-dSming called into play exceptionally 
powerful pressure which manifested itself both in 


the metamorphism of the encircling sediments and in 
the production, by compression, trituration, and local 
fusion, of a finty crush-rock (psendo-tachylyte) 
which occurs in countless veins both in the granite 
and ın the encircling sediments. 

(4) In the contact-belt are dykes of enstatite- 
granophyre, which ‘contain numerous xenohkths of 
crushed quartzite derived from the Lower Witwaters- 
rand It 1s suggested that this apparently 

eous rock is a flinty crush-rock originating from 

‘tra-tnituration and partial fusion of the sediments. 

(5) Tho metamorphism of the sediments was, in 

, regional and due to static pressure, accompanied 
y heat, and, in part, local and due to the emplace- 
ment of a large younger intrusion. 

(6) The regional metamorphism 1s characterised by 


the production of hornblend ulite and garnet- 
am Ebola hantele: the | metamorphism, by 
cordierite - biotite-hornfels and andalusite - biotite- 


hornfels. Where the two are concurrent the reinforced 
metamorphism is indicated by the increased size and 
abundance of the contact-minerals 

(7) The younger intrusion, referred to m (5), is, to 
a great extent, concealed, although ed as three 
small boases of alkali-granite (soda-granite) and 


accompanying mnepheline-syenite dykes. rtan 
gabbroic marginal intrusions in the older ite and 
the nearest belt of sediments are r ed by the 


authors as the earliest basic differentiates of the 


younger magma : 

(8) The extension of the nepheline-syenite dykes 
northward across the Magaliesberg into the Pilands- 
berg (also a region of alkali-rocks) indicates the 
existence of channels of communication between the 
two centres of alkali-rocks and some community of 
ee with the Bushveld complex. ‘ 

e Vredefort Mountain Land has, accordi to 
the authors, remarkable analogies with the Black 
Hills dome in Dakota and the Ries Kessel in Bavaria 
In the Vredefort area the up-doming movement 
originated at a greater depth than ın the Black Hills 
dome; and this explains why the regional and 
contact metamorphism are so much more developed 
in the Vredefort area. Stress phenomena are much 
in evidence both in the Vredefort and the Ries domes , 
but ın the former they attain a marvellous develo 
ment, culminating ın the genesis of flinty pan Ae 
on a tic In three cases the observed 
facts lead to the surmise that a hidden mass of 
igneous magma must be present below the central 


. Sunspots and Terrestrial Magnetism. 
f. FRe dong time it has been known that sunspot 


frequencies have had their re on the 
earth in the disturbances exhibited by the magene 
elements on its surface As the sunspot period 1s at 
least eleven years, and as the vamations in sunspot 
phenomena in successive eleven-year periods are 
‘Metoorologioal O; ‘London. Geophymcal Memars, 
No. s ze diate eer ‘Dateien a hee Oura 
rgor-rg10, by J. 

Discussion I Quesitons tavolned, by Dr C Chree. 
arr] Oy ihe Amtherity of the Moteorobogion! Committee.) 
H.M. Stabonery Office, Landon. 
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considerable, ıt follows that to get a comparison of 
normal means free from accidental effects, a large 
number of periods must be taken. The Kew magneto- 
graplis have been in almost continuous-operation since 
1858, and the connexion between sunspots and the 
absolute daily range of declination (the element most 
easily measured), for the first 42 years of their progress 
up to 1900 has already been discussed. The first of the 
memoirs under notice treats of the same phenomena 
and adds another 10 years to the comparison (1) The 
decade which is under discussion proved gen y to be 
one of small magnetic disturbance and low sunspotted- 
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nes. Anomalies were discloséd in 1903 and r909, but 
were attnbuted to accidental etic disturbance 
enhan what would otherwise have been normal 
ene. Ths apphcation.of Wolf’s formula, connecting 
magnetic range with ere es numbers, also gives a 
small amphtude of the d tion range correspònd- 
ing to hypothetical zero sunspot numbers throughout 
the ten years. 

Generally speaking, the results obtained are parallel 
with those for the previous longer senes, especially 
m regard to the annual variation in daily range, and 
the incidence ın the times of daily maxima and 
minima. The progress: change in time of the 
maximum daily value of declination was of the same 
sign, although not attaining the same order of 
magnitude as was suggested for the earlier periods 
Confirmatory evidence 1s also shown of the 27-day 
period of recurrence of magnetic disturbance and 
calm, corresponding with the period of rotgtion of 
‘the sun. 

The memoir concludes with a companson be 
tween the inter-dinrnal variability of sunspot areas 
and declination ranges, which does not remove the 
anomalies of 1903 and 1909. To facilitate examuina- 
tion, the numerous tables are represented ron eps 
matically. Mr. Stagg is to be commend on 
catiiertalcing a task involving much tedious measure- 
ment of curves and a vast amount of labonous 
arithmetic . 

(2) In order to get a correct idea of local variation 
‘and secular change in the components measured in 
terrestrial etism, one must be assured by careful 
couipareon hat the differences “between individual 
standard measuring instruments do not confound the 
issues. Owing to his long rience in testing 
magnetic instruments, and his intimate knowledge 
of the standardisation of magnetographs, no one was 
Dore epee Oe Cee, Oe ee ou 
comparison of the magnetic standards at Kew, 
Greenwich, Eskdalemuir, Stonyhurst and Valencia, 
described in the second memoir. Taking the Kew 
instruments as ultimate standards, the instruments 
compared were Kew pattern unifilar magnetometers 
for measuring horizontal force and declination, and 
dip circles and inductors for the angle of dip. 

Generally a travelling unifilar magnetometer and a 
dip circle served as intermediaries between Kew and 
the other stations. According to circumstances, the 
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compansons, extending in each case to about a week,” 
were effected through direct simultaneous observations 


with two instruments, gr indirectly through the 
medium of the magnetograph curves. Except at 
Stonyhurst, where the facilities for ‘direet’ companson 
rather limited, the differences obtained in 
declination and dip were trifling, and what might be 
of any two ordinary instruments over such 
a short period. The differences ın the case of hon- 
zontal force measuremenjs were more considerable, 
and no doubt had their origin in the variations of the 
‘constants’ for which corrections have to be applied. 
These ‘constants’ include (x) tem , and (2) 
induction coefficients; (3) distribution of magnetism 
constants (P and Q), and (4) the moment of inertia 
of the collimator magnet. They have such an 
umportant bearing on the results, that the first pet 
of the paper 1s devoted to a detailed discussion of the 
considerations which they involve. Temperature and 
induction coefficients are determined at the intial, 
standardisation of the collimator magnet, and their 
variations are inappreciable. The ‘constants’ P and 
Q. vary considerably with time, and the elmimaton 
of changes due to accidental causes ıs brought ‘about 
by the use of means from large numbers of observa- 
tons. Owing to attntion through constant use, the 
moment of inerha of the magnet is liable to decrease 
ace eis , and fairly uent determinations are 
esirable moment of inertia of the magnet is 
usually calculated from the mass and dimensions of 
its meria bar (which should be a perfectly homo- 
geneous right circular cylinder). Recent measure- 
ments of inerha bars at the National Physical 
Laboratory give the impression that modern methods 
of accurate measurement of le do not absolutely 
agree with those of the past, and the question should 
be investigated further. ` 
After a perusal of the uncertainties lable to be 
introduced in the corrections applied, one ıs left with 
the idea that consistent true values of the horizontal 


force are hard to come by, but this idea is y 
dispelled by an examination of the remarkabl 
consistent line values of the ARLE ETADI 


curves obtained at Kew Observatory. i 
The memoir should prove of valuabļe assistance 
to all magneticians, and particularly to any one 
undertaking a similar investigation in the future. 
i R. E. WATSON. 





The Fauna of the Chatham Islands. 


‘THE Chatham Islands lie 536 miles east of the 
South Island of New Zealand and belong to 
that country both territorially and faunistically, 
They include three chief islands which are very 
fertile and are inhabited a few hundred whites 
and natives. In Records of the Canterbury Musewm, 
vol. 11, No. 3, 1925, seven out of the ten papers 
¢ontained in that issue are devoted to various grou 
of animals occurring in these islands, and chiefly 
collected by Messrs. er and pears 

The Lepidoptera are dealt with by Mr. E Meyrick, 
who mentions that forty-three species have now been 
recorded. Of these, three are domestic insects un- 
doubtedly introduced by the direct agency of. man ; 
one species, Agrotts ypstion, 19 cosmopolitan; six are 
common to both New Zealand and Australia, but 
probably are all of Australian ongin; twenty-four 
are New Zealand ies; and nine species so far as 
known are endemic It is p Zot few of the 
non -in ous es have foun er way to 
these ae bitie islands by being blown out to 
sea, and they have probably taken advantage of 
human agencies in some way in gaining their entry. 
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The Trichoptera are described by Dr. R J. Tillyard, 
and only three specimens were obtaihed. Two of 
these belong to new es that are closely allied 
to existing New Zealand forms, while the thirdispeca- 
men is of a more interesting character. It is a very 
remarkable eee a A which 18 referred 
to a new genus Cha ia and to a new subfamily 
of the Rhyacophilidz, the Chathamuineg. 

Mr A. E. Brooks discusses the Coleoptera, and 
remarks that, of the r10 species of beetles previously 
known from the islands, only twenty-four are repre- 
sented ın the collection made by Messrs. er and 
Lindsay. More than half the species recorded are also 
common to New Zealand, anã only two endemic genera 
have been brought to light, namely, Thotmus and Had- 
ramphus, both of which belong to the Curculomdæ. 
The cdl dao and Dermaptera are v few in 
number, only six species being recorded by Mr. A.M. 
Lysacht. These include three species of so-called, sand- 
crickets (Stenopelmatine), one of which 1s endemic; 
a phasmid Argosarchus horridus ite); a cock- 
roach Zon brunni (Alfk.) ;" and the earwig 
Anssolabts Ibitorea (White). 


. 
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Pfof. C. Chilton enumerates the Amphipoda and 
Isopoda, and of the first-mentioned order eight species 
are now known to . Of the Isopoda eight 
species hkewise are , and of these the most 
notable is Pawanrei typicus gen. et sp nov. This 
crustacean belongs to the family Spheronade and, 1s 
a fresh-water form. A remarkable fact con 
this type 1s that it 18 allied to tie genus Vira whi 
occurs in und und waters in Europe. The spiders 
are discussed by M. Lucien Ber , who adds two 
species new to science, maling a total of twenty 
species now recorded from the islands. The affinities 
of these speen, he remarks, are entirely wıth New 
Zealand— 
forms. ° 


Inheritance of Induced Melanism 
in Lepidoptera. 
W. H. HARRISON and F. C. Garrett (Proc. Roy. 


* Soc., B, voL 99, p. 241, Feb. 1926) record the | 


results of some eight years’ observation and experi- 
ment upon the inheritance of melanism induced’ 4n 
Geometrid moths by the addition of lead and man- 
ganese to their diet. The increase of melanism amo 
various Lepidopteran species in industrial districts o 
England and the Continent has excited the attention 
of the field naturalist and ‘the general biologist for 
some time, and in 1920 Dr. Harrison made the 
suggestion (Journ. Genetics, 9, 3, Pp. 195) that the 
increase in melanism was due to the modification of 
the body pigments through various salts deposited on 
the food plants in areas where the atmosphere 18 
charged with smoke. 

This suggestion was submitted to experimental 
verification, and the result is the most unequivocal 
proof which has yet been obtained of the inheritance 
of an experimentally induced modification. In- 
dividuals of three species, Selenia bthenaria and 
Tephrosia btstortata and crepusculana were used. 
Normal (non-melanic) individuals were obtained from 
rural districts of the south of England, Some of them 
were kept as controls on normal iood and, though bred 
for several generations, showed no melanism. Others 
were submitted to imental conditions, the S. 
itiunana individuals beang fed on hawthorn treated 
with lead nitrate and ese sulphate, the T. 
bistoriata fed on roadside hawthorn gathered in 
an industnal district (north Durham) where there is 
an abundance of wild melanic forms. In both cases 
melanism ap in the experimental animals, and 
was inher: in S. bunaria and T. btstortata as a 
Mendelian recessive, in T. crepuscularia (p. 245) as a 
dominant. 

The technical procedure in these ents seems 
to leave no room for criticism ; though we would like 
to hear the author’s views as to why in certain cases 
(pp. 245 and 246) the number of animals which are 
enma modified is so low (22°1, 26:1, and 
29:2). F er experiments are contemplated with 
the view of discovering the active agent which 

uces’ the colour change, the authors e ee 
a doubtas to whether it may not be the acid cad 
of the compounds employed instead of the metal. 





A Journal of Marine Investigations. 


HE recent issue of the first number of the Journal 
‘ du Conseil marks the start of anew and welcomed 
venture in publication bythe Conseil ent 


international pour l'exploration de la Mer. British 
readers in cular find pleasure ın the fact that 
Dr. E. S. Russell, the Director of Scientific Fishery 
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ey have no affinity with S. American ` 





Investigations of the Mini of Agriculture and 
Fisheries, has pice aea ae task of editing 
this important work. The Journal will, it is hoped, 
appear quarterly, each num containing a general 
rela 4 on some aspect of the Council’s work, one or 
two short scientific articles such as have hitherto been 
published in the Publications de Circonstances (which 
series will now be discontinued), notes on current 
work, reviews, and a current bibliography. The first 
number is a noteworthy commencement ~The general 


‘article is written in English by Prof. Johan Hjort on 


“ Fluctuations m the Year Classes of Important 
Food Fishes,’ and a résumé in French follows. . The 
scientific article, also in English, on “ The Relation 
between Cod-end Mesh and Sie of Fish Caught” 
describes some preliminary iments with the 
Trouser trawl, and should be o oe interest to 
the pi men of the trawling mdustry. 

; papers in all are reviewed, the name of the 
reviewer in each case being given. It will probably 


be noticed that twelve of the thirteen ee Teviewed 


were published in English, and of these nine were 
written by British investigators Moreover, only two 
of the reviews were prepared by Continental writers. 
Many readers would be greatly assisted in their work 
1f ıt could be found practical to include reviews of 
pa appearing in Puca which are generally 
u . Hf, also, the list of reviewers could be 
made to include representatives of the several nations 
interested in the work of the Council, a great store of 

ce and thought would become available to 
the readers of the Journal. 

Part i. of a seletted bibliography of marine bio- 
nomics and fishery investigation, compiled by Dr. 
E. J. Allen, will be gen y welcomed. Part ii. 13 
to appear in the second number of the Journal, and 
it is proposed to re-issue the’ Hee Gosek when 
complete, as a separate publication Starting with 
No. 3 of the Journal the current bibliography will be 
issued to subscribers in the form of sheets printed on 
one side only, as well as being printed in the Journal 
in the ordinary way. f 





University and Educational Intelligence. 


CAMBRIDGE —The effects of the general styike were 
very marked. The Council of the Senate naturall 
made no recommendation as to the course which 
persons in siaks pu should adopt. A tutors’ 
commuttee dealt with instructions to those who 
wished to volunteer for service in various capacities ; 
unfortunately, this committee gave instructions before 
an adequate organisation capable of dealing with 
masses of volunteers had been created. The result 


‘was semi-chaos, reminiscent of the early autumn of 


I9I4. 
The University ceased to give formal instructions 
between May 9 and 16. All triposes have been t 


poned, some for a week and some for a fo t€ 
As a result of this scheme the carefully devised plan 
on which the examinations are y arran m 


and time has been dislocated, and the 
responsible for the isation 1s faced with the 
prospect of providing for some 2000 candidates for 
university examinations on certain days (1600 is 
usually regarded as the maximum). 

EDINBURGH —At the meeting of the University 
Court on Monday, May 17, an intimation was received, 
from Prof. B. P. Watson, professor of midwifery and 
diseases of women, of his intention to resign upon 
his appointment as professor of obstetrics and gynæ- 
cology in Columbia University, New York. The 
Court received his intimation with regret. 
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LrEps.—It has been decided to confer the hono 
d of D.Sc. upon emeritus Prof. P. F. Kendall, 
followin essor of geology in the University. 


Dr. F. Rowe has been elected to the chair of. 


colour chemistry and dyeing as from October 1 next, 
in succession to Prof. A. G. Pétrkin. Dr. Rowe 
entered the University of Leeds from the Marling 
School, Stroud, in 1908 with a Clothworkers’ Com- 
y's scholarship. He graduated with first-class 
onours in colour chemistry and obtained the Diploma 
in Dreng and the Leblanc Medal in 1911. He held 
the Clothworkers’ Research Scholarship for one year 
and a University Research Fellowship in the following 
cate ena! E ience with T 
and Sons, , Warrington, ho was 
pieda lecturer in dyestuffs in the University and 
e College of Technology at Manchester, and in 1926 
was appointed reader in tinctorial i and 
ee see awarded the Dyers’ e 
Gold Medal ın r925. He is the author of 
a number of pa on pure chemistry, coal tar, 
intermediate ucts, dyes, and dyeing published 
in scientific and technical journals, and of articles ım 
’3 ‘ Dictionary of Applied Chemistry.” He 
is also the editor and compiler of the * Colour Index ” 
ublished by the Society of Dyers and Colourists, 
radford. 


Lonpon.—The {a chair of. physiology 
tenable at the London School of Medicine for Women, 
now held by Dr Winifred C. Cullis, will henceforth 
be known as the Sophia Jex-Blake chair of logy 
in the University of London. aie 

Prof. J. A. Fleming, who occupies the University 
chair of electrical engineering at Taavemity College, 
wil retire on July 31 next; ihe Sonate hae pesed e 
resolution placmg on record its sense of the import- 
ance of his achievements in this field of applied 
science. 

A opary the late Sir John Rotton of books, 
bookcases, bookshelves, and of 500/. for the 
creation of a fund to be known as “The Sir John 
Rotton Fund” in connexion with the Library of 
University College, has been accepted. 

The following doctorates have been conferred :— 
‘D.Sc. (Botany) on Mr E. J. Collins for a thesis entitled 
“ Variegation and its Inheritance in Chlorophytum 
Elatum and C Comosum,’’ and other 
papers D.Sc. n ics) an Mr. G. C, Steward 

or a thesis entitled “ Aberration Diffraction Effects,” 
and another paper. : = 

In consequence of the general strike, many of tHe 
University examinations have been med. 

Dr. T. F. Sibly, vice-chancellor of the University 
of Wales, has been a ted Principal Officer in 
succession to Sir Cooper , who retires on August 31. 





Dr’ W. E. H. Berwick, reader in mathematics in 
the Lents of Leeds, has been appointed to the 
chair of mathematica at the University College of 
North Wales, Bangor. 


APPLICATIONS for grants from the Chemical Society 
Research Fund are invited. They should be sent, on 
a prescribed form, to reach the assistant secretary of 
the Society, Burlington Honse, Piccadilly, W.1, by 
Tuesday, June r. 

Toe London School of Hygene and Tropicel 
Medicine, 23 Endsleigh Gardens, W.C.1, is prepared to 
consider applications for two whole-time research 
studentships, one in the Department of Tropical 
Pathology and one in the Department of Helmin- 
thology. Each studentship is of the annual value of 
250}. The latest date for the receipt of applications 
by the Secretary of the school is June 30. 
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Se ee es 
Contemporary Birthdays. 


Dr. Alfred Cort Haddong F.R.S 
Sir Wyndham R. Dugstan, K.C.M.G., 


Prof. A. Smithells, C.M.G., F R.S. 
Sir Henry Alexander Miers, F.R.S. 
Prof Pieter Zeeman, For.Mem R.S. 
Sir Daniel Morris, K.C M.G! 

Dr. Hugh Robert Mull. 

Sir Rowland Harry Biffen, F.R.S. 


May 24, 1855. 

May 24, 1861. 

.R.S. 
é May 24, 
May 25, 
May 25, 
May 26, 
May 28, 
May 28, 


1860. 
1858. 
1865. 
1844. 
1861. 
1874. 





° i . 
Dr. Happon, reader in ethnology in the Uni- 


versity of Cambridge, is a°Londoner. He graduated ° 


at Christ’s College, bridge. A former president of 
the Royal Auno opona tute, he has received 
its Huxley medal for his services to anthropology 


Prof. SMITHELLS, emeritus professor of chemi 
in the University of Leeds,-a Lancashire na w 
born at Bury ucated at the University of Glasgow 
and Owens College, Manchester, he studied also at 
Munich and Heidelberg. Prof. Smithells’ extended 
and valuable services to the University of Leeds, of 
which indeed he may claim to be one of the founders, 
have received special recognition. 

Sır Henry Miers, vice-chancellor of the University 
of Manchester (an office from which he is retiring this 
year), was born at Rio de Janeiro. . From Eton he 
graduated at Trinity College, Oxford. hir aie 

rofeseor of mineral in the University of ord 

m 1895 until 1908, he vacated this chair to become 
papel of the University of London Recehtly Sir 

enry has been elected a trustee of the British Museum. 


Prof. PIETER ZEEMAN, foreign member of the Royal 
Society, was born at Zonnemaire, Holland. He is an 
alumnus of the University of Leyden, and formerly 
held there the chair of physics. Thirty y yous ago 
Zeeman communicated a paper of prime value to the 
Academy of Sciences, Amsterdam, entitled “ On the 
Influence of etism on the Nature of Light 
radiated from a Substance.” Later, in its applica- 
tions to celestial physics, this contribution provided 
astronomers with methods for tracing magnetic effects , 
at the surface of the sun. In 1902 Brot Zeeman was 
Nobel laureate in physics, with Prof. Lorentz; in 
1922 he was awarded the Royal Society’s Rumford 
medal for his researches in optics. A medallist last 
year of the Franklin Institute, Philadelphia, reference 
may be made to Prof. ’s suggestive address 


there, ‘ etisation of Spectrum es: Remunis- + 
cences and a 3 


Sır DANIEL Morris, economic botanist, was born 
at Loughor, Glamorgan, and was educated at Chelten- 
ham and the Royal College of Science, . London. 
From 1886 until 1898 he was assistant director of the 
Royal Botanic Gardens, Kew, and afterwards Impenal 
Commissioner of Agriculture, West Indies 


Dr. MLL, pher and meteorologist, was born 
at Thurso. Fe is a gradpate of the pa ee of 


Edinburgh. Librarian of the Royal Geographical . 


Society, 1892—1900, Dr. Mill 15 an authority*on rainfall 
data and meteorological statistics in general.' He is 
the author of valuable works on polar exploration 


Sir Rowianp Brrren, professor of agricultural j 


botany in the University of Cambridge, graduated 
there at Emmanuel College. He has actively pursued 
(notably in conjunction with the late Dr. W. Bateson) 
the general problems of heredity and variation in 
plants, icularly with reference fo the breeding of 
new, valuable races of wheat. Sir Rowland was 
Darwin medallist of the Royal Society in 1920. 
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Societies and Academies. 
Lonpoy. ° 
Royal Microscopical Society (Industrial Application 
Section), April *28.—J. H G. Monypenny: Some 


microstructural features, of o rustless steel.e 


During the last few years a E meat foodies types of 
stainless steel have been a develeped 
Teg T After referrmg briefly to the pma 
c structures oe an o: stainless steel, the 
effects of ag FOL ama e chromium content 
was described e pre patties of low carbon material 
,contaming 4 to 20 per cent. chromium were dis- 
cussed, particular attention being given to the solution 


e of the carbide, the grain stre, and the hardness and 


toughness of such material. Adding in 

amounts of nickel to such alloys reor, to such 
chromium steel the capacity for hardening by quen 
ing from high temperatures and of ot produca tough 
dyictile material when swutabl 6 aus- 
tenitic steels produced by addi 
nickel to high chromium steels were also described. 


CAMBRIDGE. 

Phage sentra Society, May 3.—Sir Joseph Larmor : 
eee ebb ity and oceanie —W. A. D. 
Rudge: A mechanical model of the Rutherford-Bohr 
atom. An attempt is made to show that a rotating 
electron or electrons can map! out a portion of space 
oe ents the volume of the atom. This is 
y using for the electron a smali electric 
PR which may be made to rotate about two axes 
simultaneously. Owing to SRE of vision, the 
track of the moving lamp a aas a continuous 
line, mapping out a spherical or ellipsoidal figure 
somewhat resembling a Hollow globe with luminous 
lines for the meridian of longitude. <A second lamp 
indicates -the postion of the nucleus. In another 
ent vacuum tubes are arran in a plane, 
and by rotating about an axis parallel to the plane, 
the anode glows of the tubes are concentrated at the 
centre of a spherical space, and the cathode glows are 
distributed in the space surrounding the centre. This 
realises the usually accepted structure of the atom.— 
Miss Ç. A. Scott. On the mieter saat © e of pine 

‘algebraic curves. 
the numerical relations for singularities without Fane 
reference to small quantities. This is based on the 
theorem that if the lowest terms 'in F, (~, y) and 
F, (x, y) are of degrees r and s, then the conditions for 
TS a O-solutions of &,=0, F,=0, involve only the 
ups of terme in each, here pro roved by examuna- 
fon the resultant of F, F y means of this ıt 
is sbown that for determining the number of O- 
solutions either F may be paa ay, a factored form. 
This factored form ıs ihen applied to the proof of 
Plucker’s equations; in p L PEA the number of 
intersections of a curve and its Hessian, at a higher 
` singularity, is found by a direct process. No nse 18 
made of wer-series and Lae Nl ag ce—J. A. 
Ratcliffe and M. A. F. Barnett: On attenuation 
of wireless waves in short distance overland trans- 
. mission. The attenuation of wireless waves of wave- 
l I16%0°m. and 360 m. has been measured over 
land up to distances of-7o miles. The results, on the 
whole, confirm the theory worked out by Sommerfeld, 
e bat departures from the theory are noticed at short 
distances. The value 10™ #.8.U. is deduced'for the 
resistivity of the ground.—Z. Marković: Sur la non- 
existence simultanée de deux ‘fonctions de Mathieu — 
C G. F. James: On the multiple ae and multi- 
secants of scrolls in higher V. Appleton : 
On the diurnal v on of “short-wave wirelesa 
transmission—R. Valdyanathaswamy: The (e; 1) 

correspondence. 
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DvBLIN: 

Royal Irish Acadamy, May 10.—J. Doyle : Observa- 
tions on the staminate cone of Larix. The vascular 
strand of the stamen of Larix becomes mesarch distally 
and develops such an arrangement of transfusion 


tissue as to su rt the claim Sas Hague peat ten 
p hylogenotı , & modification of centripetal xy 
dae Hem a ihe ee nee Eee aad 


tts the claim that the stamen 18 
not a leaf, but that the primitive stamen of the Conifer 
and Ginkgo phyla was & radially etrical strac- 
ture, Trangia distally tached, and of a 


À carrying spo 
non-foliar, axile, or some opus nature. This 


conception allows an easy homology to be 
drewn between the eean and me bıl of 
Conifers, a pomt of great importance ; . een the 
different m themselves; and be . 
rimitive Palaeozoic forms . 
such as Cordaianthus. omologimng thus directly, 
living structures with known. structures ın the 
Palaeozoic, it renders the brachyplast conception, in 
any but the most refined form, untenable.—D. R. 
Pack-Beresford: The ders of Ireland. 
Gn of coerce aE Tori pulmo be es FENS aiid 
Flora Committee. Twelve es and one vari 

have so far been discovered in Ireland. Almost 

these have a wide range in the country. Only 
Nemastoma chrysomsias seems to be confined to the 
south-east. The classification adopted is that pro- 
ering y Dr. Roewer —A. W. Conway : adap pn 
of the electron. A spinning sphencal elec- 
tron A raas e a fixed nucleus. e six first 
integrals of the equations of motion are obtained 
without a tion, and the motion is described. 


The variables are nantised, leadin of seri 
term.—A. W. Conway and G. Resting « Piem 
orbits. Two electrons rotate about a nucleus of 
charge +26, the law of force between the electrons 
being that of the inverse cube. Symmetrical orbits 
of two types are considered and quantised, leading to 
enhanced series terms of Ryd . A sup 
plemen field of force is obtained which will give 
the series ‘of a selected Ritz type for the hehum 
atom and also the proper value of the ionisation. 
potential. : f 
Roinnuwei 

Royal Society, May 10.—A. P. Laurie: 
research on the methods of’ pain 
illustrated by the technique of the bay ieee eet 
The media used by artists are gum-arabic for eh 
ile il rds size principally for scene paintmg, 
ie Í egg aon u as the tempera medium, and 

6 Tires 


olls, POPPY: and sometimes 
nut oil. The ve rites fe) b dryin. 


denny ees ous eis 
much higher than those of the other media. 
is largely due to reflection of whrte light, and as p 
pigment is immersed ‘in media of and ‘higher 
pigment i index, the’amount of white Hght reflected 
from the surface diminishes and the pigment ıs deeper 
and lower in tone. It 1s therefore impossible to paint . 
in so high a key in linseed or poppy oil as in these 
other media. ha the ol dna an the oul film 
older ıt turns a brownish yellow and its ive 
index increases, causing a lowering of tone ın the oil 
icture. It is therefore necessary for the painter to 
Aistinguish between the properties of the eae. and 
the transparent pigments and use them 


- CAPE Town. 

Royal Society of South Africa, March 17. LA Ogg : 
X-rays and crystal structure (Presidential addreas).— 
H. O 1 Monnig: (1) On some strongylid nematodes of. 
the African elephant. The specimens were collected, 


ge 


oe 


- spring break.—William Duane: 
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from elephants shot in the Addo Bush, Cape Province. 
Seven different species were found, of which four are 
new, namely, Murshidia brachyscelis ; Pteridopharynx 
brevica SULGHS ; pagal brovisprculum, and 


B um hamatum. Three new helminths. 
These are (x) Monisria hda ion. tha ores, {z 
Spirostrongylus australis trom the red aioa an 


(3) Cordophtlus sagittus from cattle, and 
bushbuck.—A. D. Stammers: (1) Some OEA EOR 


on ‘certain pathological changes resulting from inani- 
tion. The changes, especially ın the adrenals, result- 
ing from vitamin deficiencies in the diet, are discussed. 
(2) Glycolysis in blood. A discussion of the fate of 
sugar in the blood after the removal of the latter from 
the body, and an account of ia! page eri on normal 
and Mabet blood’ (3) On presence of a- 
hydroxy-acids in blood. Saccharic and mucic acids 
are formed by bacterial action in blood preserved + 
vuro; if tho lattar be inhıbited, this oxidation process 
vent in th does not occur —F. G. Cawston: Vana- 
shells of Issdora a (Krauss) and 
ere a |e 
genus into 8 es the a ce of the an 
pena mto specio by iho appearance oi the 
species.—Sir Thomas Muir: Hadamard’s approxima- 
tion theorem since 1900. _—Edith L. Stephens: A now 
sundew—Drosera regia (Stephens) from the Cape 
Anes This plant requires a moist and compara- 
cool atmosphere such as is provided by the 
set pe cloud at the height of 3000 feet, where it 
Boutiaheb. Possibly tbis may be connected with the 
very copious secretion of the tentacles, which is so 
viscid as to snare even grasshop and small beetles. 
It belongs to a section (Psycophila) hitherto unrepre- 
sented in South Africa. Its appen nia i8 MRS 
uncle, topped by a cluster of conspicuọus 
, being surrounded by linear leaves a foot 
or more’in length. 


WASHINGTON. 

Natonal Academy of Sciences (Proc Vol 12, No. 3, 
March 1926).—Carl Barus: Resonant acoustic and 
electric oscillations released by the relatively slow 
On the reflection by a 
crystal of its own characteristic radiation. Irregular- 


-ities in the ionising current produced by the reflection 


of X-radiation (fom a molybdenum target) by a 
pees Or pen bromide have been observed 
which correspond to the bromme K-series lines. 
The increase, at any rate at the- Ka line of bromine 
second order), seems to be due to an increase af 
uorescent iation at these points caused by slight 
imperfections of the crystal.— K. Allison: Note on 
the ‘selective reflection’ of X- -raya crystals of 
tassium bromide. The curve on AAR Tepo 
ing paper is based shows that a slight excess of radia 
tion occurs only where reflection of the bromine Ka 
line ın the second order would be -—Robert S. 
Mulliken: (1) Systematic relations een electronic 
structure and band structure in diatomic 
molecules (Part 1 e occurrence of features of 
band explained on certain tes. 
The first of these is that the electronic state of every 
molecule can be characterised by a term-designation 
associated with an electronic quantum number iden- 


-tical with Sommerfeld’s atomic mner quantum 
number for the given term- . (2) Part 2. The 
ZnH, CdH, and H molecules and their spectra. 


3) The electronic states of the helium molecule.— 
A. DuBridge: Variations in the photo-clectric 
sensitivity of platinum A platinum strip was heated 
for various periods in a vacuum and to 
radiation from a quarts mercury arc lamp or short 
or long heating periods, the photo-electric current 
decreases with temperature to a definite minimum 
which is not changed by prolonged heating or by 
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“Richard M. Badger : 


- Parasitella in relation to sex. 


further baking and out-gassing of the containing tube 
—G. E. M. Jauncey and A. L. Hughes: Radiation and 
the disintegration ad aggregation of atoms.’ A de- 
tailed statement of the ewes of a letter in 
Nature of Febmary a p. 193; A=0-0018 A.U. is 
eorrected to A= 00004 chard C. Tolman and 
fe kind of test of the corre- 
bai arena pnnciple based on the prediction of the 

lute intensities of 3 lines.—Roscoe G. 
Dickinson and Miles S.-Sherrill: Formation of ozone 
by optically excited mercury vapour. Ozone is 
formed when oxygen at a heric pressure is 
passed over mercury and to tion from 
a water-cooled me lamp. Radiation of wave- 
length leas than 2000 A.U. was Filtered out. Activated 
mercury atoms can give aor ee to oxygen molecules 
as well as combining with it to form oxde.—George 
Glockler :` Diffusion of electrons. The number of 


collisions which an’ electron makes ın traversing a . 


layer of , when the electron is not acted on by & 
field, 18 independent of its velocity and equal to 
3a' Jan, wl ena a ig the distance traversed and A is the 
th of the electron.—Lilian V. Morgan: 
Coreen: behaviour and shape of a chromo- 
some.—Leonell C. Strong: The genetic basis of 
susceptibility to tissue transplants. Two relativel ly 

pagent dvds races of mice were used, in one of whi 
table tumour showed i Goni 

while o other race was resistant. 

crossed. and eventual! tic races were dolacied 
which were susceptible and non-susceptible respec- 
tively, thus reproducing the original si t genetic 
constitution. Two factors seem to concetned in 
producing susceptibility.—Joseph Miller Thomas: On 
various genesis ving a aaihed electric and gravi- 
tational theory Rnston's new aon can be 
obtamed by dicot generalisation of earlier equa- 
tions of the gravitational field—Sophia Satina and 
A. F. Blakeslee ; (1) Studies on biochemical differences 
between (+) and (—) sexes in Mucors. (2) A pre- 
report on the Manoilov reaction and other 
tests. Races of Mucor differ biochemically even 
when of the same sex; the (+) and (—) races show 
significant average biochemical differences, the (+ ) 
Orpon to the male of higher animals and the 
) the female (2) Biochemical differences 
sexes in green plants. Average sex differ- 
ences were found in respect to the Manoulov reaction, 
colour of leaf extract, presence of oxigenase, per- 
oxigenase, and total acai (3) The Mucor parasite 
Parasttsila gja lex is 
parasitic on other Mucors, 
ere may be some sex- Talana Us een 
The aie 


a Mucor en ıt 


forms galls. 
pa and- oe ea D. Murray: 
noe pana le of minimum work (1). The vascular 
e cost of blood volume. Calculations 
oon a ee equations of flow through cylindrical tubes 
and the assumption of maximum economy of, work, 
give values for the ‘ cost’ of blood which accord well 
with the energy requirements of active tissues of the 
body. This ‘cost’ seems to be operative in deter- 
eon conditions in the vascular s m.—Curt P. 
Richter: The significance of changes in ‘the electrical 
resistance of the body dumng sleep. urements 
were made of the resistanee from hand to hand to an 
imperceptible electric current. During sleep the palm- 
to-palm resistance increases matkedly, and this 
increase 189 some measure of the ‘ depth’ of sleep, 
being very marked for heavy sleepers. On awakening 
ually or suddenly, the- resistance ummediately 
mes normal. Resistance measured between the 
backs of the hands increases a Irttle where the fet 
tranquil and decreases with ‘restless*sleepers, ly 
while . Patients in catatonic aoa Te- 
senwbling sl do ue show these characteristic 
changes of resistance 
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Ethnographicgl Studies and Colonial 
- Admiistration. ° 


N a recently published work by a resident in East 
Africa of many years-standing, it is stated that 
the native regards with profound mistrust all white 
men excepting only Britjsh officials and missionaries. 
This observation, perhaps a little too sweeping and 
perhaps too flattering to our vanity 1f assumed to be 
of universal application, lends support to the view, ` 
with which we have been matie familiar since the British 
Empire became self-conscious, that members of the 
British race are pre-eminently successful as settlers 
and administrators in strange lands. - In so far as this 
is borne out by the facts, it is in large part due to & 
certain ability to handle a backward people with a 
degree of sympathetic understanding. Although it is 
true that the British record in this matter has not 
been spotless in the past, and even now is not always 
above reproach, yet judged by results our methods 
may perhaps bear comparison, not entirely to their 
disadvantage, with those of other nationalities. : 

Lest such a comparison may appear invidious, it is 
possible to appeal for justification to facts which were 
forced on the attention of British officers in the former 
German colonies in Africa after the War. In the 
official reports, reference is frequently made to behaviour 
on the part of the natives which certainly seemed to 
indicate that their former rulers had inspired: them 
with anything but confidence in the white’ man. 

There is, however, less reason for diffidence on our 
part in instituting such a comparison now that in 
France, the power with a stake in tropical Africa second . 
only to that of Britain, an appeal has been made to 
British methods to explain and justify action which 
has recently been taken by the University of Pans. 

The pre-eminence of France m the study of pre- 
historic man and his handiwork has to a certain extent 
overshadowed the achievements of those of her men 
of science who have devoted themselves to’ other 
branches of anthropological investigation. To say 
this is not to ignore the claims of the distinguished 
human anatomists who have done so much to system- 
atise the study of physical anthropology ; or of the 
distinguished sociological group, with the late E. 
Durkheim at its head, which founded and garried on 
L’ Année Sociologigue, now, happily revived after an 
intermission of some years owing to the War. Perhaps 
only those who follow specialist publications are aware 
of the extent to which ethnographical investigation has 
been carried on in the French colonies. Of the results, 
comparatively little has appeared in the more widely 
read publications devoted to the stud of anthropology. 
A conspicuous example is the. work which has appeared 
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peel gs ee 
in the valuable and scholarly publications of the Ecole 
d’Extréme Orient, dealing with’ the cultures and 
peoples of the French possessions in Further Asia. 


It ought, perhaps, to be unnecessary to emphasise the - 


value of much of the work which has been done if 
Madagascar and the colonies of North and West Africa. 

On more than one occasion in these columns, stress 
has been laid on the practical’ value of anthropological 
training in the administration of the affairs of back- 
ward races, Ôr, to use the more general term, of peoples 
of non-European culture. «It has been of interest to 
those who take this view to note that in the courses 
of lectures on ethnology and other departments of 
anthropology which were advertised at the opening 
of last winter’s seasion of the University of Paris, there 
was a distinct bias in the direction of the possible 
practical application of the jnstruction to be given. 
Even courses of a general character in the study of 
religion and social anthropology frequently had special 
reference to the native races of some or all of the French 
colonial possessions. The study of Moslem custom 
and religion was naturally capable of more directly 
utilitarian treatment ; while a large number of coursés 
in linguistics covered many of the more important 


’ native languages under French jurisdiction. 


A more significant development, however, is the 
foundation within the University of Paris of an Institute 
of Ethnology. The object of the Institute is, in the 
first place, to create a body of professional ethnologists 
and to give to any residents or intending residents in 
the French colonies who have an inclination for 
linguistic or ethnological studies, such instruction as 
will enable them to carry on these studies intelligently 
and in accordance with methods which will render the 
material collected of scientific and practical value. 
Secondly, to direct attention to recently discovered 
facts or newly developed methods with the view .of 
their verification, and the testing in the field of any 
hypothesis under discussion. Thirdly, to publish 
ethnographical works which, owmg either to their 
length or the amount of illustration they require, 
cannot be published in the usual periodicals. Fourthly, 
in conjunction with the colonial authorities, to send 
expeditions into the’ field and not to leave to foreigners 
the exploitation of the ethnography of the French 
colonies, as has happened in the’ past. 

The idea of such an Institute was first put forward 
by M. Marcel Mauss in 1914; but its realisation has 
only recently been attained, the project having been 
revived in,1924. As a teaching body the Institute 
will in no way conflict with any existing interests. On 
the contrary, its primary function will be to act as a 
co-ordinating body for the courses already provided, 
or to be provided; at the University, the Collège de 
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France, the Museum, the Ecole des Hautes Etudes, 
the Ecole Coloniale, and the Ecole des Langues Orien- 
tales Vivantes. It will provide, in addition, in courses 
such a% cannot be obtained elsewhere, a small number 
of lessons in technical matters with the view of giving 
an orientation to the future ethnologist. The Institute 
will grant a diploma in anthropology and, if or when 
the necessary ministerial permission has been obtained, 
a certificate of Licencié és Lettres. l 

It is not without interest to note that Prof. Lévy- 
Bruhl, in an account of the Institut d’ Ethnologie and 
its organisation and objects, which appears in the 
Revue d Ethnographie et des Traditions Popularres, ame 
trimestrę 1925, Nos. 23-24, indicates to what an 
extent the founders have been influenced by British 
methods in defining the scope and methods of the 
Institut. He opens with a reference of some length to 
Capt. Rattray’s book on Ashanti, pointing to the 
incident of the ‘Golden Stool’ there related as an 
example of the way in which a serious conflict with the 
natives, and very possibly a punitive expedition, were 
averted by the advice based on expert knowledge 
which the newly constituted anthropological service 
was able to place at the disposal of the administration. 
Had it not been for the official anthropologist’s know- 
ledge of native customs and ways of thought, action 
in connexion with the Stool which it had been decided 
to take, without thought of its possible effect on the 
religious susceptibilities.of the native in view of the 
sacred character of the Stool, would almost certainly 
have caused a serious uprising. Prof. Lévy-Bruhl goes 
on to express the hope that a similar anthropological 
service may one day be instituted in the French 
colonies. It will then be the aim of the Institut 
d’Ethnologie to tum out officers competent to man it, 
not necessarily highly trained ethnologists, but men 
with a sufficient knowledge of anthropological method 
to enable them to collect material of both scientific 
value and practicat utility. He pertinently adds that 
in the study of the resources of the French colonies 
which is necessarily a preceding condition of their full 
development, the greatest asset of all, the native 
population, should not be overlooked. 

, However flattered we may feel at the ana 
implied in Prof. Lévy-Bruhl’s reference to the work 
of Capt. Rattray and his department, British anthro- 
pologists have still to regret that the principle that 
all administrative officials in British dependencies with 
backward peoples under their jurisdiction should be 
trained in anthropological methods is an ideal which 
has yet to be officially adopted in practice. An 
argument which is applicable to the case of the French 
colonies should, it is permissible to say, apply with_ 
immensely greater cogency to that of the British Empire. 
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Man at Great Altitudes. 


The Respiralory Function of the Blood. By „Joseph 
Barcroft. Part 1: Lessons from High Altitudes. 
Pp. x+207. (Cambridge: At the University Press, 
1925.) 12s. 6d. net. ; 


HOEVER reads this book—and every physio- 
logist who deals at all with. the hæmato- 
respiratory functions must read it—will gain one 
certain result: he will conceive a sincere liking for the 
author, as the ideal companion under low barometric 
pressure. In a style intimate, as between comrades in 
adventure, Prof. Barcroft here sets forth his experiences 
in his various invasions of the regions of low oxygen, 
the Peak of Teneriffe, the Capanna Margherita on the 
summit of Monte Rosa, Cerro de Pasco in the Andes, 
and last but not least the glass chamber in his laboratory 
where for six days he breathed the oxygen down, and 
himself thus virtually up, to the physiological equiva- 
lent of an altitude which proved too much of a strain 
even for his bold and cheerful spirit. i 
Prof. Barcroft reminds us that the modern sport of 
mountaineering originated in such essentially scientific 
expeditions to the upper regions as those of de Saussure 
on Mont Blanc. It is quite proper, therefore, that the 
scientific treatment of the physiological effects of low 
oxygen, mountain sickness, and acclimatisation should 
retain something of the zest of a noble sport. In this 
field the investigator is himself the subject observed, 
and in his own person suffers discomfort and overcomes 
bardships as great as any explorer of @ new country. 
Yet it is also in this field that physiology has most 
nearly emulated the precision of physics and chemistry. 
It requires literary art to bring out the sporting aspects 
of oxy-hsamoglobin dissociation curves. Prof. Barcroft 


imparts ‘human interest’ (to use the journalistic, 


term) even to the gas laws. 

As it happens, although mountaineering is not a 
competitive sport, the physiology of altitude is just 
now almost as competitive as football or rowing 
between two of the universities of England. It was 
shown by Paul Bert in France in the last century by 
means of a low-pressure chamber, and by the late 
Prof. Zuntz of Berlin by his expeditions to the Alps, 
that the one essential factor in the decrease of baro- 
metric pressure at great altitudes is the lower partial 
pressure of oxygen in the lungs and in the blood. The 
condition induced is essentially asphyxia. 

During the first decade of this century, Haldane and 
his co-workers at Oxford carried out experiments which 
were 30 fundamental and so illuminating that they may 
be said to have created the physiology of respiration. 
To follow up the principles of vital regulation thus 
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revealed, the next step was the study of the adjustment 
which respiration may make to the decreased oxygen 
pressure at high altitudes. Accordingly, Haldane and 
Douglas from Oxford, accompanied by Henderson and 
Schneider of Yale, spent five weeks during the summer 
of 1911 on the summit of Pike’s Peak, Colorado, 
altitude 14,100 feet. Their observations were sup- 
plemented by Miss M. P. FitzGerald, who determined 
the alveolar carbon dioxide and the hæmoglobin of 


people resident at various altitudes between sea-level ° 


and 11,000 feet. The fundamental principle was thus 
established that the adjustment of respiration in 
states of complete acclimatisation is strictly quanti- 
tative. The basic controlling factor is the partial 
pressure of oxygen in the lungs. To this factof 
(a), ‘the alveolar carbon dioxide (b) and the 
blood alkali (c) come gradually at every altitude 
into the relation a:b: c=100: 40:60 (for example, 
50:20:30 at about 17,000 feet, bar. 390 mm.); and 
the volume of breathing during rest is the reciprocal 
of the alveolar carbon dioxide. 

In addition to this law, Haldane postulated an active 
secretion of oxygen by the tissues of the lungs, so as 
to raise the pressure of oxygen in the blood above that 
in the air in the lungs: a process analogous to that 
by which the kidney may produce urine of higher 
concentration in respect to salts than in the blood from 
which the salts are drawn. 

At this point Barcroft takes up the story ; and the 
book before us is in the main an account of the in- 
vestigations of the Cambridge-Harvard expedition to 
the Andes which he organised and led. On the basis 
of the results obtained by that expedition, Barcroft 
accepts in the main the first part of the conclusions of 
the Pike’s Peak expedition; but he rejects now 
absolutely the hypothesis of oxygen secretion in the. 
lungs. It must, indeed, be admitted that the direct 
determinations of the pressure of oxygen in the arterial 
blood in relation to that in the air of the lungs, which 


| he and his co-workers achieved, afford strong evidence 


that the former never exceeds, indeed never quite 
equals, the latter. Thus the passage of oxygen from 
the atmosphere into the blood must be dependent, 
according to the view of Prof. Barcroft and his co- 
workers, wholly upon the physical process of diffusion. 
The adjustments constituting acclimatisatiog do not 
then include oxygen secretiop. 
How great a problem is thus presented to physiology 
is evident from the fact which Prof. Barcroft points 
out that healthy men who go in a day, even by railway 
and with no exertion in comfortable, well-heated cars, 
from sea-level up to 14,000 feet in the Andes, are 
rendered acutely ill. Men who ascende direct from sea- 
level to 23,000 feet in a balloon lose consciousness and 
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die. Yet a large population in the Andes and Tibet 
spend their entire lives at 14,0¢0 or 15,000 feet, and 
the members of the two expeditions above referred to 
were quite comfortable and well when acclimatised at 
Cerro de Pasco and on’Pike’s Peak. Furthermore, the 
members of the Mount Everest expeditions became 
acclimatised to 23,000 feet, and in some cases ascended 
even to 26,000 feet without mountain sickness, as is 
described in an appendix in this book by Major 


* R. W. G. Hingston, Medical Officer to the Everest 


expedition of 1924. # 

The utmost value attaches, therefore, to Prof. 
Barcroft’s observations and discussions bearing u 
different aspects of the problem of accounting for go 
txtraordinary a power of adjustment in the living 
organism. Prof. Barcroft would himself be the first to 
recognise that if oxygen secretion is ruled out (and 
Dr. Haldane is still to be heard in reply at the meeting 
of the British Association at Oxford next August) the 
problem of acclimatisation stands out only the more 
imperatively. Thus, if the reviewer may be allowed to 
instance facts which the conception here presented 
seems scarcely as yet adequate to cover in detail, 
attention ‘may be called to the rapidity with which a 
person acutely mountain-sick may develop a comfort- 
able degree of acclimatisation. Such cases of rapid 
acclimatisation were easily explained on the theory of 
oxygen secretion. They still require much study to 
show how they are possible as results of the com- 
paratively slowly developing changes in the blood. 
Indeed, the shift of the oxy-hemoglobin dissociation 
curve to the left which Prof Barcroft now postulates 
was not found in any previous investigation, either by 
the Pike’s Peak expedition (using Barcroft’s method) 
or by himself at. Teneriffe. It affords one of the 


-strongest grounds for seconding Prof. Barcroft’s 


expressed hope that others may carry further the 
study of altitude at Cerro and on Pike’s Peak. 

Attention may also be directed to the proven 
efficiency of inhalation of dilute carbon dioxide in over- 
coming the ill effects (which are essentially mountain 
sickness) following carbon monoxide’ asphyxia, and 
following anesthesia. Such beneficial effects are 
presumably due to an adjustment of the blood of the 
same general character as that whicb Prof. Barcroft 
postulates in acclimatisation ; but in this case probably 
the shift is to the right. , 

It is especially to be hoped- that the unique oppor- 
tunities of observing acclimatisation between: 15,000 
and 25,000 feet afforded by expeditions to Mount 
Everest will hereafter be utilised to the full. In future 
expeditions to Tibet it should be possible to combine 
this object withottdmpairing the chances of attainment 
to the highest point in the world. For science the value 
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of this accessory service would certainly equal the 
primary object of expeditions to Mount Everest. ° 

In closing, a few words may be permitted on the 
genera? importance of the problem of asphyxia to the 
solution of which Barcroft and Haldane in their 
friendly controversy are making fundamental con- 
tributions. 
_ The most universal and dnui process of life 
lies in the exchange of oxygen, combustion in living 
cells or, as physiology terms it, respiration. Whèn we 
understand asphyxia and the adjustments which the 
living body makes to combat it, we shall have solved 
a problem which is the reciprocal of that of the nature 
of life. We may fairly hope that, at least to a con- 
siderable extent, mere inversion of the terms in which 
the solution of the problem of asphyxia will be stated, 
will afford a solution of the inner nature of respiration; 


and thus far of life itself. 
YANDELL HENDERSON 


= 





The Geology of West Lothian. 


The Rocks of West Lothian : an Account of the Geological 
and Mining History of the West Lothian Distrid. By 
Henry M. Cadell. Pp. xvit+ 390+ 32 plates + 2 maps. 
(Edinburgh and London: Oliver and Boyd, 1925.) 
18s. net. 

HE county of West Lothian is of exceptional 
interest in Scottish geology, as it forms the con- 
necting link between the two ends of the Midland 

Valley, and affords the most trustworthy evidence for 

the correlation of the dissimilar Carboniferous sequences 

in the western and eastern basins. The county is also 
of interest as the seat of the Scottish oil shale industry. 

The geological and physiographic history of the county 

has been summarised by Mr. H. M. Cadell in an interest- 
yng and beautifully illustrated volume. Mr. Cadell 
knows the county intimately; he understands its 
relations to the rest of Scotland from knowledge gained 
during his service on the Scottish Geological Survey ; 
and he brings to the interpretation of its rocks observa“ 
tions made during world-wide travels. Many of the 
illustrations ate drawn from his foreign experiences, 
such as below a reproduction of von Humboldt’s famous 
view of Jorullo in 1803, his own sketch taken from the 
same point of view ın 1906. Much of the information 
ın the volume has been previously published in technical 
journals, but it has been re-written in a simpler and 
more popular form. 

The book is most concerned with the Scottish Car- 
boniferous system ; it gives an excellent account of the 
geology and economics of oil shale, and of some of the 
associated rocks such as the Houston maris, which the 
author shows are not of volcanic origin. He records 
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the result of the bore at West Calder, 4000 ft. deep, 
put down in the search for mineral oil; instead of find- 


ing oil, it passed through an unexpected thickening 


of the volcanic rocks below-the Burdiehouse *lime- 
stone. The chapters on the Lower Carboniferous rocks 
describe their successive limestones and volcanic pheno- 
mena, which in this district are exceptionally well 
displayed, partly in surface outcrops, and partly in the 
evidence as to the deep-seated structure of some ancient 
volcanoes revealed by bores put down during mining 
prospecting. During the Carboniferous, according to 
the author, the country was broken across by an east- 
to-west rift valley, between the Ochiltree fault on the 
north and the Calder nd Middleton Hall faults on the 
south ; he illustrates this valley by one of his graphic 
recons ctons of the scenery, due to his combination 
of geological insight and artistic skill. 

Mr. Cadell was one of the first Scottish geologists to 
recognise the importance and significance of the buried 
fiver channels that lie deep below the pfesent sea-level ; 
he brings the knowledge of those in West Lothian 
up-to-date in chapters dealing with the development 
of the present topography during the Kainozoic era, of 
which the only local evidence is physiographic. 

The last three chapters are devoted to the history of 
mining in the county from that at Carriden about 1165 
by the monks of Holyrood ; he describes the condition 
of coal mining in the seventeenth century during the 
wars of the Commonwealth, gives an account of the 
early Scottish salt industry, and tells the story of the 
Hilderston silver mine, which was worked early in the 
seventeenth century and was unsuccessfully re-opened 
in 1873 and 1896. The author, owing to his descent 
from the founder of the Carron Co., has been able to 
draw on unpublished records in his interesting account 
of the mining and iron SNR of the Bo’ness district 
since 1760. 





Nematode Parasites of Vertebrates. 
The Nematode Parasites of Vertebrates. By Prof. 


Warrington Yorke and Dr. P. A. Maplestone. Pp. 
xi+536. (London: J. and A. Churchill, 1926.) 
° 36s. net. 


HE outstanding spirit of the early study of 
‘helminthology was the search for knowledge 
for its own sake; whereas the motive underlying the 
activities of workers of more recent years has been, 
partly unconsciously perhaps, its potentiality for 
human and animal welfare. The literary output on 
the subject of the structure and relationships of the 
Nematoda during the last hundred years was enormous, 
and the position would deubtless have been chaotic 
had not Diesing, in 1866, summarised the knowledge 
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of that time in his “ Revision der Nematoden,” and 
Stiles and Hassall, in 1919, provided the materials for 
a similar revision in the invaluable subject-indéx on 
the roundworms, in their “ Index Catalogue of Medical 
and Veterinary Zoology.” During the past ten years 
the labours of Railliet, Skrjabin, and Travassos have 
resulted in a classification of the parasitic nematodes 
which has met with considerable acceptance, though 
of course, in points of detail, there remains room for 
adjustment. The volume issued by Yorke nd Maple- 
stone is therefore to be welcomed as marking the 
present position of the classification of the Nematoda 
in the same significant way as did that of Diesing half 
a century ago. 

The authors have handled the vast mass of material 
in a masterly manner. Accepting Railliet’s classifica- 
tion in the main, they have provided a series of defini- 
tions and keys which should enable those acquainted 
with the structure.of the Nematoda to place many, if 
not all, of the known species in their proper genera. 
Each genus is illustrated and defined, the definition 
being based largely upon the type species; other 
species which in the authors’ view can be reasonably 
allocated to the genus are listed alphabetically. 

As generic definitions based too closely upon the 
type frequently contain characters of specific value 
only, this method is likely to entrap the unwary. 
Moreover, those who prefer to rely upon text-books 
rather than consult the original publications, should 
note that many of the older and probably legitimate 
species have been omitted, and there is a distinct danger 
that these may be recorded again as new species. It 
is perhaps regrettable that some provision, suchas the 
compromise recently suggested by Stiles, has not been 
adopted whereby collective group names, e.g. Fusaria, 





` 


Sclerostoma, and so on, would have been given some , 


taxonomic place to species which, although probably 
valid, have not yet been sufficiently fully investigated 
to admit them to modern and more restricted genera. 

With each species the ‘ 
been found is listed, but no indication is given of the 
almost equally important ‘ type locality,’ although the 
subject of geographical distribution is one which is 
likely to interest many of those who turn to this work 
for information. The same may be said of inter- 
mediate hosts. In these days, when the bjpnomics of 
animals is attracting more and more attention, the 
omission of all reference to*the life-history in a book 
with such a comprehensive title is, to say the least, 
unfortunate. 


type host’ in which’ it has » 


In the course of their revision the authors have . 


found it necessary to create a number of new genera, 
many of which are based on new species, of which 
brief descriptions are given in the form of footnotes. 


. YI 


750 


NATURE 


[May 29, 1926 





" More than three hundred genera are illustrated in the 
text, and in most cases the type species has been used. 
Many of these are original) but the goodwill of other 
workers has been relied on for this purpose to. a 
surprising degree. 

In spite of these criticisms, the authors are to be 
congratulated not only on having produced a work 
which is likely to become a 8tandard book of reference, 
but on having also made a definite contribution to the 
classificatién of the order Eunematoda. 





The Composition of Milk. 
Variations in the Composition of Milk: a Study of the 
e Results of Analysts of Six Hundred and Seventy-six 

Samples of Mulk (each Sample being the Milk of one 

Cow) from Cows of various Breeds throughout Scotland 

in 1921-22. By Dr.J.F.Tocher. Pp.195. (Edin- 

burgh and London: H.M. Stationery Office, 1925.) 

215. net. 5 

HE Inter-departmental Committee appointed to 
report on the regulations, etc., governing the 
sale of milk in Scotland arranged for a large number of 
samples of milk taken at random from individual cows 
to be analysed. No particular breed was selected, nor 
was any account paid to the period of lactation, feeding, 
age of animal, etc., the only consideration being to 
ensure proper and thorough milking and the taking of a 
representative sample. In all, 676 samples of milk were 
` dealt with, the samples being both from morning and 
evening milkings, with a small proportion of midday 
samples (the latter, however, not included in the 
statistical analysis). The examination of the samples 
covered the usual determinations of specific gravity, 
fat, solids not fat, and.in addition the estimation of 
. nitrogen, lactose, ash, refractive index and freezing- 
point. 

The report which Dr. Tocher has drawn up gives 
a very exhaustive account of the manner in which the 

’ inquiry was conducted, the results of the determinations, 
the statistical analyses of the results and the conclusions 
which may be drawn from them. 

Whilst the object of the inquiry was to collect data 
upon which legislation could be based, the information 
which has been gained is of considerable scientific 
interest, and some important facts concerning the 
composition of milk and the extent to which the 
constituents vary in the case of individual cows has 
been brought-to light. The milk of single cows is 
shown to vary widely, in the case of butter fat from 
1-7 per cent. to 7°5 per cent., whilst the solids not fat 
may be from 6-9 per cent. to ro-6 per cent. In the case 
of composite samples there were found to be wide 
differences according to the number of cows from 
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which the milk sample was taken. Thus herds of five 
cows fell below the present standard for solids not fat 
(8:5 per cent.) in the proportion of six groups out of 
a hundred, whilst larger herds of twenty cows only feli 
below the standard in one group out of a thousand. 

On the practical side of the subject, Dr. Tocher 
advocates that milk should be supplied from a large 
number of cows so as to reduce the variations; that 
good cows should be selected and that the inheritance 
of butter-fat yield should be completely studied. Some 
other matters of interest in the report are the lactose 
content and freezing-point of milk, the influence of the 
lactation period and the effect which this may 
have upon the interpretation of “the results of feeding 
trials. 





Our Bookshelf. © 


Handbuch der Arbertsmethoden in der anorganischen 
Chemis. Gegründet von Arthur Stahler. Fortge- 
führt von Prof. Erich Tiede und Friedrich Richter. 
Zweiter Band: Physikalische und chemische Opera- 
tionen. Zweite Halfte: Physikalische und chem- 
ische Operattonen besonderer Ari. Herausgegeben 
von Prof. Erich Tiede und Friedrich Richter. 
Pp. x+655+1648. 54 gold marks. Vierter Band: 
Ausgewahlie Kapitel der präparativen Chemie. 
Zweite Halfte. Pp.x+315-572. 14:50 gold marks. 
(Berlin und Leipzig: Walter de Gruyter und Co., 
1925 and 1926.) 

Tue special operations described in the second part 
of the second volume of this work include micro- 
chemical methods, membrane-filtration, electrometric 
analysis and electrolytic purification, decomposition 
with a silent electric di and in the arc, the 
use of radio-elements as indicators, identification of 
crystals and X-ray analysis, the use of high vacua and 
of high pressures, mass phy, the use of liquid 
ammonia, sulphur dioxide, hydrogen chloride and 
hydrogen sulphide as solvents, and the general opera- 
tions of photochemistry. The technique of these 
diverse operations has been described by fifteen authors, 
in a volume of about 1o00 pages. It will form a most 
valuable work of reference for those who may have 
occasion from.time to time to make use of one or other 
of the special methods with which it deals. 

The first part of the fourth volume had already 
ap when the present editors took charge of the 
“Handbuch.” They did not regard it as necessary to 
carry to completion the ori plan for the volume 
on preparative chemistry, but have concluded their 
work by adding to Part 1 of vol. 4 an abbreviated 
Part 2, dealing with thermite-reactions, phosphores- 
cent materials, mineral synthesis and the growing of 
crystals. They have also included a very interesting 
catalogue- of some hundreds of substances which can 
be prepared in a state of great purity (¢.g., as required- 
for tdetecsinatians of atomic weight), with references 
to the original papers in which the methods of pre- 
etait of these pure elements and compounds are 
descri 
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The Engineer and the Prevention of Malaria. By Henry 
Home. Pp. x+176+14 plates. (London: Chap- 
man and Hal, Ltd., 1926.) 135. 6d. net. 


Tux object of this book, as mentioned by the author in 
the introductory note, is to help engimeers engaged on 
anti-malarial works td obtain the necessary information 
without reference to numerous publications on public 
health, entomology, and parasitology which is other- 
wise essential. It if furthermore believed that medical 
officers will find material of value within its pages. 

The book deals with the various engineering problems 
which so frequently arise in malaria prevention in a 
clear and concise manner. There are fourteen plates 
and numerous text figures which contribute to the value 
of the work. The first three chapters are devoted to 
the economic aspect of the disease, the malarial mos- 


quito, and to anti-malarial schemes. The eight follow-- 


ing chapters deal with the varied aspects of lowland 
drainage, hill drainage, details of construction, oiling, 
larvicides, vegetation, natural enemies, the question 
of housing, and possible biological methods of control. 

There are four appendices, the first of which, by 
Lieut.-Colonel MacArthur, deals with mosquito netting 
from the point of view of the right determination of the 
apertures and the gauge of wire or the size of cotton 
thread used by the manufacturers; Dr. P. A. Buxton 
contributes the next two appendices dealing with 
applied entomology as regards anophelines and the 
house fly. The final appendix contains an account of 
the hydrogen-ion concentration of waters and methods 
of estimation. 

The engineer and the sanitarian are, or at least 
should be, frequently associated in endeavours to 
combat disease, and this is especially the case in anti- 
malarial schemes. To formulate a successful campaign 
on sound practical lines demands a close co-operation 
between the two services. In this little book both 
should find much of common interest, and its study will 
undoubtedly tend to foster that spirit of co-operation 
with and sympathy in the work of the two which is 
essential inso many of the efforts directed to the control 
of disease. G. E. F. STAMMERS. 


Rothamsted Experimental Station Library. Catalogue 
of the Printed Books on iculture published 
between 1471 and 1840; with Notes on the Authors 
by Mary S. Aslin. Pp. 331 +22 plates. (Harpenden, 
Herts : Rothamsted Experimental Station, 1926.) 
Paper, ros. ; cloth, ras. 

Nor the jess notable feature of the Rothamsted 

Experimental Station is the library, containing as it 

does probably the most complete collection in exist- 

ence of ancient and modern books (in all languages) on 
agriculture. The number of ancient books, in particular, 
ig remarkable, including, it may be noted, copies of 
such treasures as Crescentius’ “ Liber ruralium com- 
modorum,” the first printed book on agriculture. Of 
this the library possesses a fine illuminated folio, bearing 
the insignia-of Sigismund I. of Poland, and a unique 

arly edition of Fitzherbert (arca 1523). 

As the director, Sir John Russell, points out, the 
lates 1471 and 1840 are both significant in relation to 
the history of agriculture ; the first marks the appear- 
ance of Crescentius, and the latter the definite break 
with empiricism which followed the foundation of the 
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Rothamsted Station by Lawes. The catalogue, there- 
fore Neen, to 1500 ,books published between these 
dates), may be said to retord the empirical stage of 
agriculture, and it speaks much for the enterprise and, 

may we add, the culture of the governors of Rotham- 

sted and their director, that such a collectio; ely 
of bibli hic interest—should have been add 

the institution. Their interests in the art, which it a 
their mission to inspire with science, are conceivably 
more limited, but, as the ee in the words of Comte, 

aptly says: “ No idea can be properly 4 understood 
apart from its history.” 


Volumetric Iodate Methods. By Dr. George S. Jamieson. 
(New York: The Chemical Catalog Co., Inc., 1926.) 
2 dollars. f 
THe “iodate method,” first proposed by L. W. 
Andrews in 1903, depends on the formation of iodine* 
monochloride, and the disap ce, of the iodine 
colour imparted to an immiscible solvent such as 
chloroform or carbon tetrachloride. Since the last 
traces of free iodine are collected in a small volume of 
immiscible solvent, the sharpness of the end-point is 
remarkable ; and when a titration has been completed, 
there is no retum of the iodine-colour even’ after 
keeping the solutions for a day. These factors, 
together with the great stability of the solutions of 
potassium iodate and the absence of interference by 
many kinds of organic matter, make the use of this 
method very advan in many forms of analysis. 
The author has therefore put together a ee of 
a dozen different determinations (e.g. of Sb, 
Mo, Sn, Mn, NyH,, H,O, PbO, etc.) in ech E 
method can be employed with advantage. He as 
further increased the value of the book by giving 
details of the application of the method to the analysis 
of arsenic and copper in insecticides, of antimony, 
copper and tin in alloys, etc. The book should be of 
considerable value in giving publicity to a new and 
valuable method of analysis, as well as in providing 
precise directions for applying it. 


Wellenlangenmessungen des Lichtes sm sichtbaren und 
unsichibaren Spektralbereich. Von Prof. Dr. Paul Evers- 
heim. (Sammlung Vieweg, Heft 82.) VIIL 
(Braunschweig : Friedr. Vieweg ud Sohn A.-G., 
1926.) 7 gold marks. i 


Tue object of this book is to giye a concise survey of 
the present state of our knowledge concerning the exact 
determination of standard wave-lengths. The author 
first gives a short general description of early measure- 
ments, together with Rowland’s normal system, and 
refers to the necessity for its revision. He then deals 
with the more recent methods of determination, briefl 
referring to Millikan’s work,.and alae deta 
the measurements of Benoit, Fabry and P Suc- 

chapters discuss the establishment of inter- 
national standard wave-lengths, and many tables of 
standard lines in the visible region are given, attention 
being paid to the results of individual workers in order 
to indicate the accuracy of the standard data. 

The ultra-violet and infra-red portions of the spec- 
trum are treated in separate sections, due reference 
being made to the work of Lymaneamd Millikan. In 
the final chapter on X-rays, the work of the Braggs, of 
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Siegbahn and of others is described, and two clear 
diagrams of modem X-ray tubes for spectroscopic 


purposes ‘re given. 
The book nfay be thoroughly recommended to all 
interested in the matters with which it deals. " 


Adventures of Exploration. Book 4: Africa. By Sir 
John Scott Keltie and’ Samuel Carter Gilmour. 

- Pp. iv+180. (London: eGeorge Philip and Son, 
Ltd.; Liverpool: Philip, on and Nephew, Ltd. ; 
n.d.) as, 


` Tms volume is the most eee published of a series 


of six supplementary readers designed to quicken 
interest in geography by stories of adventurous travel. 
They do not claim to give a coherent history of explora- 
tion, but serve to direct attention to the great steps 
2nd prominent names in the story of discovery. In 
“this respect they. form valuable supplements to the 
orthodox geogsaphical text-book. After a general 
a hea on early voyages the story begins with Bruce 
e Blue Nile, moves to Mungo Park and the Niger, 
oa after a chapter on the seekers for Timbuktu, 
the reader to the great lakes, the Nile sources, with 
chapters on the work of Burton, Speke, Baker, Thom- 
son, Li tone, Stanley, and others, and finishes with 
some P adventures ahd Hassenein Bey’s recent 
journey. The stories are sdmirably told, and well 
illustrated with maps and pictures. The series 
deserves to be widely used. - RNRB 


Macmullan’s Secondary School Atlas. With an Intro- 
duction by T. Alford Smith. Pp. iv+64+8. 
(London: Macmillan and Co., Ltd., 1926.) 5s. 


Tue 64 pages of coloured maps in this atlas include 
physical and political maps of every part of the world, 
with enlarged maps of Europe and the more important 
parts of other continents. There are also January 
and July temperature maps and annual rainfall maps 
of all continents and the British Isles, geological maps 
of the British Isles and Europe, and a number of 
distributional maps of the world. The physical maps 
are particularly good, and not overcrowded with names. 
On all maps the projection is given. Although the 
scales vary a good, deal, an attempt has been made 
to use simple multiples of the scales of the maps of 
Great Britain» An index of some two thousand names 
gives reference by latitude and longitude. The world- 
pressure maps would: be ‘improved by southward 
extension to show the Antarctic high-pressure area, 
and in the current, and vegetation maps some revision 
is‘required on the coasts of Greenland. Murmansk, 
and not Alexandrovsk, is the terminus of the Murman 
railway. 

The Story of Minerals. By Herbert P. Whitlock. (The 
Amerttan Museum of Natural History, Handbook 
Series No. 12.) Pp. 144. (New York: American 
Museum of Natural History, 1925.) n.p. 

In this book the author bas aimed at a popular ex- 

position of the elements of mineralogy, his declared 

intention being “ to answer questions rather than to 
rehearse facts.” In preparing it, he has taken advan- 
tage of his experience as Curator of Mineralogy in the 

American Musetm'>f Natural History, and has fashioned 

the book to answer questions usually put by visitors 
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to the Museum. About a third of the book is given to 
the principles of mineralogy, including , chapters on 
“Nature’s mathematics” (crystallography), “ the 
a of minerals,” “ Water as a maker of minerals,” 
“ change and decay i in minerals.” The remaining 
ae describe some of the commoner minerals and 
groups of minerals. The book is very well illustrated, 
and should prove interesting as well as useful to those 
numerous visitors to the Museftm who have not 
previously studied the science of mineralogy. 


Introduction to the Study of Organic Chemstry: a 
Theoretical and Practical Text-book for Students m 
the Universities and Technical Schools. By Dr. John 
Wade. Revised by Dr. Henry Stephen. New and 
enlarged edition, with an aA containing Supple- 

. ment@ry Practical De forming with the text 
an Ilustrative Laboratory Course, Pp. xx+646. 


(London: George Allen and Unwin, Ltd., 1925.) 
8s. 6d. net. 
Wapr’s “ Organic Chemistry” is a book which has 


enjoyed a deserved popularity for some years. It is 
therefore only necessary to say that the new edition 
appears to have been carefully prepared, and that the 
appendix of laboratory experiments, occupying 65 
pages, makes the volume a self-contained guide for 
students preparing for honours d Dr. Stephen 
has added a new chapter on derivatives of pyrone, 
chromone and xanthone, and some new matter at 
the ends of various chapters. The price of the book 
brings it within the reach of students, and it may be 
warmly commended. 


Gems and Gem Materials. By Prof. E. H. Kraus and 
Dr. E. F. Holden. Pp. vii+222. (New York: 
McGraw-Hill Book Co., Inc.; London: McGraw- 
Hill Publishing Co., Ltd., 1925.) 15s. net. 


Tus is a well-illustrated account of gem minerals, in 
two parts. The authors remark in a brief mtroduction 
that the study of gem minerals has been named “ gem- 
mology,” but it is a great relief to have their assurance 
that this term is not widely used. Part 1 (pp. 9-104) 
deals with the general properties of minerals, including 
chapters on the genesis, cutting and polishing, 

and manufacture of gem stones. Part 2 (pp. say 
gives descriptions of the various minerals used as gems, 
and includes numerous tables in which gem minerals 
are classified according to their properties. The last 
of these tables gives a summary of the properties of 
gem minerals described in the text, the arrangement of 
the minerals being alphabetical. The book concludes 
with a useful index. 


Le mouvement scientifique contemporain on France. 

3: Les sciences phystco-chimques ; 4: les sciences 

. Par Dr. Georges Matisse. (Collec- 

tion Payot.) Pp. 320. (Paris: Libr. Payot, 1925.) 
to francs. 


Tms volume constitutes a small guide-book which 
indicates the main contributions of French chemists, 
mathematicians, and physicists to modern scientafic 
knowledge. Since the work of about thirty scientific 
workers 13 summarised, that of any individual worker is 
only outlined in a very brief manner. 
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Letters to the Editor: 


[The Editor does not hold himself responsible for 
opinions expressed by kts correspondents. Neither 
can ke undertake to return, nor'tg correspond with 
the writers of, rejected manuscripts intended for 
thts or any other part of NATURE No notice 15 
taken of anonymous comniinications. | 


On the Magnetit Properties of Single 
Crystals of Iron. 


FORMERLY the pre tion of single crystals of iron 
has been made by Goldschmidt’s method, by which 
means crystals ranging from one to two centimetres in 
linear dimensions can be obtained , but the production 
of er by the same method 1s almost im- 
possible n 1924, however, Prof. C A. Edwards 
‘obtained large crystals of ron by using Frof. Car- 
penter’s method of preparmg single crystals of 
aluminium, and thus opened to us an important 
route for the investigation of the true nature of the 
metal, Hitherto we have been able to measure only 
the mean of the properties differing in various orienta- 
tions of the crystal; but we are now in a position to 
study the property of an individual crystal in different 
directions relative to its orientation 

Since the beginning of last year the present writers 
have used this method and obtained crystals of iron, 
for which the magnetic properties have been meas- 
ured. The first communication of ours dealing with 
this investigation was published at the aufumn 
meeting of the Denki Gakkai, Tokyo {Institute of 
Electrical Engineering), on Oct.24,1925 The present 
note contains the results of the investigations we 
have made during last year 

The magnetisation was measured with a rod of a 


Intensity of macnelisation. 





pes 


Field intensity in gaust 
Fic 1 —Blagnecisation curve of a singlo crystal of iron. 


single crystal of iron of the dimensions, 68 1x 24x 
1 81 mm5, the axis of the rod being inclined at angles 
of 21° 10’ and 70° 10’ to the tetragonal axis of the 
crystal The ballisihc method was used for the 
measurement of magnetisation. The curve of mag- 
netsation plotted against the effective field is given 
in Fig. I 

The characteristic features of the magnetisation 
curve are as follows : 


(a) The curve is almost straight up to an intensity 
of magnetisation of 1000 cgs. units 
(b) Then the curve shows two sharp breaks or 
bendings. 
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(c) The saturation of magnetisation 1s much more 
easily attained than ın the case of polycrystals, 
its value bemg rgro. 

The hysteresis loss of a single of i iron is very 
small, amounting only to one-tenth of that of ordinary 
gheet iron contammeg silicon It increases very 
rapidly with the num of grains or crystals in a 

en, as is shown in Fig 2. It is therefore to be 
concluded that‘ the hysteresis is considerably affected 
by an irregular distnbutfon of molecular magnets at 
the grain boundanes 

The mital and maximum permeabilities also 





Lysterents loss (ergicm.?). 








TS ES EB ope pe 
Grain wusaber | sq mm 
Fic 2.—Curre showing the relation of hysterems lows to number of grams 
or crystals in the specimens 
decrease with the number of grams. The following 
table contains the numerical results of our observa- 
tions in this direction : 





Max. Hysterens fi. 
Permeability org ea DE 
Emp. Gaus 
3400 3739 0-604 
374° 2070 0:325 
3700 1840 o 273 
sa 1325 o'I 
4430 1170 Ola7 
4300 460 0-063 

















le crystals and of dimensions 
ch three had their axes approxi-, 
lane 


Five rods of 
2x2x 40mm ?, of w 
mately lying m plane (100) anq other two in 
(110), were next preparen their axes had the follow- 


ing onentations with respect to the pmncipal axis of 
the 
Specimen, Orfenta ton 
No, I 14° 
aia 25° }nearly in plane (100), 
n3 33° 
» 4 27° 


age 470 }nearly in plane (110), 

With these rods the etic expansion was meas- 

ured up to an effective field of 500 gauss by the 
en usually employed ın our institute (Sci. R 
9, 1920). The results of measurement are graph y 
oe 3 and may be summarised in the 

ollowing terms: 

I1. The magnetic expansion of single crystals of iron 

enerally very large as compared with that observ- 
ab e in ordinary iron, its m tude being about ten 
times greater than that ın the tter iron. 

2. In en No 1, the axis of which subtends a 
small angle with the tetragonal, the magnetic expan- 
sion rapidly increases in weak fejda and then slowly, 
tending to an asymptotic value, as the field increases 
(Fig 3, 4). 


754 
Ps 
_ 3. In specimen No. 5 the axis subtends a small 
angle with the trigonal. A very small magnetic expan- 
sidn is okservable in weak fields; above a field of 50 
it is always negative, the amount steadily increasing 
with the field Ei . 3, 6). 

4. In specimen No. 3, subtending a small angle with 
the digonal axis, the course of the curve 1s similar to 
that in specimen No. 5; the maximum elongation and 
the inversion field are a little ter, but the con- 
traction in strong fields is about 4 of that in specimen 
No. 5 (Fig. 3, b). 

From above results it is to be cone aden maS 
the magnetic expansion in the direction o - 
gonal axis is always positiwe for all magnetising fields, 
and that the expansion in the direction of the trigonal 
axis should always be negative, the small initial 








P Fio Carys ahowmg magnitie atpañsod of mingle crystals olioa 


differently orlented regard to the of the crystals. 


expansion actually observed being due to the devia- 
tion of the axis of the imen from the trigonal axis. 
The expansion curves in ens Nos. 2, 3, 4 may 
be eae d the combined effect of the above ve, 
The magnetic expansion in ordinary iron consisting o 
microcrystals is a differential effect of the expansion 
and contraction above referred to, the crystal axes 
being distributed at random. The smallness of the 
etic expansion of ordinary iron as compared 
with that of the single crystal, as well as the course 
of the expansion-curve, are all explained on the 
above view. 
The result obtained for the etic expansion 
agrees with that obtained ee (Phy Rev., 24, 1924) 
in the case of magnetite. roe decker ATE, 
netisation curve can be bd se m the theory of 
| magnetisation put forward Dr. J. Okubo 
and one of the present writers (Scs. Kep., 5, 1916) ten 
years ago. This theoretical part, together with new 
interesting facts, will fe dealt with in a further com- 


munication. P t  Korar6 Honpa. 
SBist Kaya. 
è Yosio MASUYAMA. 
Imperial University, 
dai, Japan. 
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The Physical Basis of Insect Drift. 


‘Pur writer in the issue of NATURE for tember 5, 
1925, summarised available data in to insect 
dnft and only ificidentally alluded to the meteoro- 
logical phases. Vety recently the occurrence of 
hundreds of thousands or even millions of black 

hids, Dslackmus pices Panz., and a flower fiy, 
Synch ribesti Linn. (C. S. Eltoñ, Trans. Ent. Soc. 
Lond., PP 289-299, 1925), on the ice-covered wastes 
af North-East Land, itsbergen Islands, north 
latitude 80°, hag onewe interest in the subject, 
parey as these insects must have drifted more 

800 miles near the extreme north. This could 
scarcely have been a movement in nse to some 
strong instinct, and the same is very probably true of 
the nellids recorded very recently from the 
crater of Vesuvius (Ent. Record and Journ., Varia- 
hon 37, 143, 1925). 
are physical explanations for these move- 
ments and many others noted in our earlier cited 
paper. A moderately strong favourable wind is all 
that is necessary to account for widespread trans- 
portation of insects capable of s themselves 
in the air. The latter may or may not be correlated 
with what we know as a strohg flight. It is well 
known that ordinarily air currents near the surface of 
the earth, d the milder season whén insects are 
abroad, are usually more or leas unstable, and therefore 
we do not expect extensive drifts in this manner, and 
thé general tendency has been to lain any wide- 
movement as a migration, that 1s, a somewhat 
eterminate or p ive movement by hosts of 
insects. This attitude is due ın part to our 
limited knowledge as to the movements of the upper 
air currents, and secondly to the assumption, based 
es: pla a lack of data, that insects remain near the 


The recent development of aerial navigation has 
demonstrated the occurrence of convectional currents 
at considerable heights, 1000 feet to even 3000 or 4500 
feet. A ey of 2000 fest per minute has been 
recorded for such currents. The significance of these 
is that they may, and undoubtedly do, serve as 
elevators, as it were, to carry insects into the upper 
air, and once at a considerable height, ıt 1s not 
difficult to realise that horizontal currents of great 
velocity might carry these insects possibly thousands 
of miles ore they descend to the surface. This 
datter is rendered more probable by the fact that wind 
velocities increase greatly as one ascends in the free 
air to 100, 200, or even 300 miles per hour. The 5} in. 
of dust swept from the Sahara Desert during the past 
thirty years and deposited in Europe and also over 

of Africa, Asia, and the Atlantic Ocean, and the 
Erangporintion of dust 1500 miles from Australia to 
New d, are concrete rempia of what winds may 
accomplish (Monthly Weather Rev., U.S. Dept. Agr., 
50, 301, 1922). 

It 18 well known that there is a somewhat definite 
arculation of warm air from the tropical or sub ical 
regions toward the cooler sections of the north. Such 
a movement of warm air means a return near or at the 
surface of the earth of cooler air. We readily see what 
is ın the latter, because it ıs within easy vision, We 
know sie about the upper air except the extremely 
few observations made by airmen in balloons, din- 
gibles, or aeroplanes, at a time whén they are concerned 
mostly with problems of navigation and can give only 
incidental & tion to such minor matters as birds, 
insects, and other forms of life. 

The large desert areas in Arabia and northern Africa 
are undoubtedly sources of convectional currents 


May 29, 1926] 


NATURE 


755 





which ascend to considerable heights and move north- 
ward, carrying with them, presumably, any lght 
objects which might be in the arr, including wandering 
insects, and possibly millions from nearby localities 
producing enormous broods. It is easy to see how 

osts of the thistle butterfly, Vanetsa cardin Lann., 
might be picked up by such convectional currents, 
carried to considerable heights, drift northward at 
such elevations, and thus supply all Europe north of a 
line through the muddle of France and south Germany 
or Switzerland with these insects, a movement 
suggested by Mr. C B. Williams, some being carried 
(we beleve this is drift rather than flight) even to 
northern Scotland, Scandinavia, the Sh d Islands, 
and distant Iceland. 

Such a drift would suggest that the warm air 
currents might extend even nearer to the Pole, and 
the record of plant lice and flower flies which are given 
above 18 P: E evidence that such musk be the 
case, to a limited extent at least. It is quite possible 
that other insects are carned into remote northern 
areas, sometimes in considerable numbers. The mere 
fact that there are no records counts for little, owing 
to the impossibility of obtai from such sections 
anything which might be considered approximately 
complete data. 

Turning to the western hemisphere, there are several 
records of enormous swarms of this butterfly, Vanessa 
cardui, being observed in apparteni migration in 
southern Califorma in 1924 and 1926, the movement 
being from the south-east to the north-west. One of 
the observers suggests that the source or the origin 
was either the foothills of the Sierras or the Sierras 
proper. There is a possibility that these swarms 
originated at a considerably i gia distance. They 
may have been carried into uppet air in regions 
bordering desert areas considerably farther south or 
south-east, in much the same way as suggested for 
this insect in the eastern hemisphere, since we have in 
both extensive desert areas constantly producing con- 
vectional currents, and after a certain altitude is 
attained, the probabilities of extensive drift are 
certainly excellent. 

There are interesting records which, while they 
undoubtedly represent extremes for wind currents 
near the surface of the earth, may be taken as reason- 
ably suggestive of conditions at some elevation where 
air movements are not hindered by friction These 
are the notable gales at Point Reyes bey Calif. 
(Monthly Weather Review, U.S. Dept. Agr., May 1903, 
p 227), in May 1902 and 1903, the first lasting six. 
consecutive days, with an average velocity of 50 miles 
an hour and an extreme velocity of 120 miles an hour, 
and the second of nine days’ duration, with an av e 
velocity of 54 miles an hour and an extreme veloci 
oe ee ee There can be no 
doubt regarding the ability of the winds to transport 
insects and other drifting objects long distances, and 
with a multitude of areas favourable for the develop- 
ment of convectional currents of moderate to con- 
siderable intensity, ıt seems quite probable that many 
insects are raised to somewhat h altitudes and 
carried long distances, some species in | numbers, 
and presumably many are represen only by 
scattered specimens, owing to their seldom breeding 
locally ın great abundance. 

It ıs beleved that a recognition of these forces 
and an understanding of the agencies involved will 
assist maternally in solvin oe in connexion 
with the extensive move of flying or drifting 
insects, 

E. P. FELT: 
(State Entomologist.) 
New York. 
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The ‘Gas Laws’ in Surface Solutions. 


In a letter to Natorg (April 3, p. 4844 Messrs. 
Adam and Jessop with the findings of MM. 
Marcelin (Ann. ds Physigue, November- mber, 
459) and Delaplace (C.R., 180, 2020), concerning the 
relaton between the pressure, (F), of the surface 
films of oleic acid and the area molecule, (A). 
The latter motte Hira find the relation FA =kT, 
while the former fihd A, largely independent of F. 
It should be noted that Langmurr (J. Am. Chem. Soc , 
39, 1868) obtained two of FA-curves: when 
the films were formed on ed water tha FA -curves 
were like those of Adam, and represented 
trreversible conditions, when expanded on acid 
solutions the films gave flatter FA-curves, more like 
those of Marcelin, and were (presumably) reversible. 
Evidently there exists a disturbing factor and it will 
repay to inquire into its probable nature. 

A little congderaton will show that attempts to. 
exprees the energy relations of surface films as a 
function of temperature alone cannot be successful, 
and that Delaplace’s formula FA =AT, while true for 
dilute surface solutions with area per molecule greater 
than 5000 a ee cannot be applied to more 
concentrated ; on the other hand, Marcehn’s 
original formula, FA = constant, may be correct under 
specified conditions. Since molecular surface films 
are composed as a rule of heavy, highly polar, 
oriented, molecules which have relatively little 
freedom of movement, changes in their energy content 
will not involve changes in heat energy to any large 
extent. In fact, it has been shown by Ennstein 
(Ann. der Physik, 4, 543), and by Harkins (J. Am. 
Chem. Soc., 39, 354), that the relation between the 
specific heat of surface (S) and the free surface energy, 
or surface tension (y) is S= ~T d*y/dT*, and when 


dy/dT ıs linear, which is generally the case, ths 
surface contains no heat, tts omer, ing tm polenital 
form. This is only what may ex , seeing 


that heat energy 1s closely connected with volume 
and with free movement in three dimensions, and 
that oriented molecules, in a two-dimensional con- 
tinnum, can possess but little energy of translation. 
It seems much more rational to energy 
relations of films in terms of surface (A), of surface 
pressure (F), and of (E), the potential of the surface 
anergy, —theso three vanables corresponding to the 
rill ee p,v, T, of thermodynamics Unfortunately, 
we know very little about the real nature of the 
potential E. It is probably àn electro-chemical 
oo depending on the chemical nature of the 
and on the electncal potential. *We do know 
that in systems certain 1ons have great 
inflnence on the degree of dispersion, and therefore 
on the surface energy ; we know that there 1s a close 
connexion between potential difference and surface 
tension (Lippmann-Helmholtz equation); that the 
surface tension of mercury may calculated, with 
certain assumptions, from the energy of the double 
layer formed by the A e charged atomic nuclei 
and the ay ged electrons (Frenkel, Pht 
Mag., 33, 6, 297); and the writer has shown that 
electrical energy may be changed into surfale energy 
(“ Electrical Dispersion of Liquids,” J. Phys. Chem., 29, 
1289), Consequently the area of the molecular surface 
film may be expected to be a function of an electro- 
chemical potential (£), just as the volume of gases 
is a function of the heat potential (T). By analogy 
we should expect a ‘law’ of the form AF=kE (or 
RkE?, 1f the potential is to be ressed in umts of 
ordinary electrical potential). Below a certain value 
of the potential the molecular stirface film will 
behave like a ‘liquid’ and steep FA-curves, like 
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e 
those of Adam, will be obtained; above that value, 
the film will behave like a gas above its critical 
temperafure, gı FA-cusves like those obtained by 
Marcelin ead by Dooa The fact that experi- 
ments were carried out sometimes under (electrically) 
-adiabatic conditions and ‘sometimes under ‘ iso- 
electric’ (corresponding to isothermal) conditions, 
possibly explains the ‘h ess’ of the curves 
obtained by Langmuir with films on water, and the 
(presumable) reversibility when acidified water was used. 

Naturally, only ‘ideal’ cases follow the relation 
FA=kE, One may define an ‘ideal film’ or ‘ ideal 
colloid’ asa system all surface and no volume, in the 
sense that tis energy ss a funchon of the potential E 
only. The ‘1deal colloid * is, no doubt, as difficult to 
find as the ‘ perfect gas’ is. Perhaps some of the 
body colloids come nearest to ‘the ideal state, for we 
know, much to our discomfort, that they claim the 
temperature to be a constant, and a variation of a 

efew degrees is as much as they will stand without 
‘ giving up the . Yet the human Sapani is 
an extremely éficient machine, and ıts ciency is 
due to the fact that it does mot derive its energy from 
wasteful heat eœ, more and more we come to 
consider it as an electro-chemical machine working 
under nearly reversible conditions. It is known, for 
example, that muscular action is accompanied by 
changes in the hydrogen-ion concentration (formation 
of lactic acid); 1f we had an ideal colloid composed, 
for the sake of simplicity, of closely packed molecular 
films of thickness, say, Ix1o“ cm, a vanaton in 
their potential due to a change in the h gen-10n 
concentration would yeadily produce a difference of 
ro dynes in their surface terision (as in some of Lang- 
muit’s experiments) ; that would enable each square 
centimetre of cross-section of the ideal colloid (in this 
instance, the muscle) to hft a weight of apprommatel: 
20 lb. To conclude: let us‘follow Nature's lead and, 
assuming the temperature to be a constant, determine 
’ the electro-dynamuc laws which govern the energy rela- 
tons of ‘ oriented ’ molecules. VICTOR COFMAN. 
Research Department, 3 
Armour and Sra agar i : 
Chicago, Illinois, April 23 


The Oxidation of Ammonia. 


Ir is regretted that there is an error in the second 
i apa of those suggested in NATURE of April 24 
which makes the scheme there given im ble. The 
writer still conmders that nitrohydro: c acid 18 a 

able ın fediate product, as be explained 

ow, but ıt cannot be derived as previously given. 

Before giving alternative schemes it may be interesting 
to review briefly the facts to be lained. 

A suitable achem of reactions should explain sorhe 
such set of data as the following, which is taken from 
records of iments made for the Munitions 
Inventions Department during the od 1917-1919. 
These records have been in proof for two years but 
have not been published. , 

(1) The platinum catalyst, consisting of gauze of 
cri mm..dmameter wire with Bo meshes to the linear 
inch, through which the mixture of air (or oxygen) 
and ammonia 1s passed, e€hibits an activity increasing 
from a very small value with unused metal to a 
maximum attained, in the case of a single gauze, 
after 14 hours running with an amount of ammonia 
oxidised of about f gram per sq. in. a minuto, 
This is accompanied by a change ın the ap ce 
of the platinum from bright to grey, and been 
shown by other p imenters (see Rideal and Taylor, 
“ Catalyas,” fig. "ro) to be due to a remarkable 
` efflorescence on the surface. This 1s mmilar to that 
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observed by Newbery ın experiments on overvoltage 

and seems to suggest that it 19 due to the ulsion of 

f= which have been dissolved in the platinum and 
ve perhaps interacted there. 

(2) The rate of omdation is very great With two 
gaures and onia-air mixtures contamimg from 
gr to 13-8 per cent. ammonia by volume, a time of 
contact of not more than 0-000155 sec. was sufficient 
to ensure an oxidation of 82:6 to 94:2 per cent. in 
various ents. The results*were practically the 
same (87:6 to 94:4 per ane with a time of contact of 
0-00062 sec., whilst-with a longer time of 0-00093 sec. 
there was some off in the yield (63-7 to 89-1 per 
cent.). The ‘higher yields usually md with 
lower ammonia content of the initial gaa. the case 
of mixtures with oxygen and steam, with a time of 
contact of 0-000155 sec, the oxidation was 98-3 per 
cent and the output greater than with air. With very 
slow rates, both ın the case of air and oxygen, the yield 
fell below 70 per cent. 

(3) The conversion was practically the same with 
mixtures in which the air varied from the amount 
required to form nitrogen tnoxide, N,O,, to that 
required to form nitrogen pentoxide, N,O, although 
the best wor ap to correspond wıth the 
former.’ Below N,O, the yield is smaller, and it 
a that more oxygen is required than for 

+50,=4NO+6H,O, both with aw and with 
oxygen and steam. In only two expenments yields 
of more than 90 -cent, were obtained with the 
nitric oxide ratio, but ‘generally lower conversions 
were found with this ratio. d i 

(4) In the experiments with pure en .(diluted 
with steam) a roducts of combustion appeared 
to be nitric oxide and water, since the gas coming from 
the converter cduld be completely condensed by coolin 
into liquid nitric acid. No nitrous onde is formed and 
it ıs reasonable to assume that none is formed with 
air, although this was not tested. 

A reaction scheme must therefore conform with the 
following conditions . i 

(a) Reactions of order higher than bimolecular are 
unprobable. ` apar 
b) Hypothetical intermediate compounds should 
not be capable of rapid direct decompoartion into 
nitrous oxide. This makes the -formaton of NOH 


umprobable. , 

Ey Eac of oxygen above the amount ta form 
nitric onde, NO, seems n : 

(d) Reactions between ‘gases condenstd on or dis- 

esolved in the platinum, or labile oxides of platinum 
and dissolved gases, seem not improbable. 

The fact that unconverted ammonia, when ıt deces 
not appear as such, 1s accounted for as free nı en, 
makes it possible that such substances as NH,NO, 
can be formed. ° 3 

The necessity for excess of oxygen seems to indicate 
that the pnmary product is one tontaming more 
oxygen than nitric oxide, and_mnce the reaction 
becomes complete at the nitrogen tnoxide ratio it 
may be that this, or N(OH),, or nitrous acid may be 
formed It ıs also possible to assume the formation 
of nitmc acid, since the decomposition of this could 
be a slower reaction after the catalyst. Very recent 
work on heterogeneous catalysis will also allow us to 
make use of atomic oxygen, and hence the following 
schemes are possible : . 
A. NH, + O, = NH(OH),. ‘ 

NHOH), +O=N(OM, ` 
an H) SANO ROHO TOs 

37 + 

NH + 0,=HNO,; 
NH, + 0, = NH(OH) 
NH{OH), + O, = HNO, + H,O ; etc. 


etc. 


NHN Hw WD HW 
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Schemes A and B also explain the formation of 


nitrogen, which would come from ammonium nitrite, 


A possible source of nitrogen in a gas rich in ammonia 
ge lal ar possibly accom- 
of temperature on 


is combustion in the gaseo 


Pas by flame, owing to | 
e catalyst, as in the well-known Iécture experiment. 


It does not at the moment seem possible to connect 
the formation of nitrohydroxylamic acid with simpler 


Teactions than those given. Although posmble 
one involving the 


schemes are easil 


drawn up Be 
rapid reaction of N(OH), and followed by rapid 


oxidation of the e, they do not, in fact, appear 


probable. 
London College, 
University of London. 


J. R. PARTINGTON. 


ast 





Seasonal Sunshine tn Great Britain. 

AN article on “ Seasonal Sunshine in Great Britain ” 
by Mr. Charles Harding ap in NATURE of 
March 20. The results were ed on the 
mean, 1881-1915. Comparing south-east 
with south-west England and south Wales, Mr 
ing says that “ the average sunshine for the year 
-ast England is 4 49 hours a day, and in 
d and south Wales, including the 
In the 


in sou 
south-west 
so-called Cornish Riviera, it ıs 4 28 hours. 
winter, south-east England has an av 
sunshine of 192 hours, and in south-west England 
and south Wales the value is 1-91 hours a day; ın 
- spring the hours of sunshine for the two districts are 
shel grip ble and 5:36; in summer 6 88 and 641, 
autunin 3:46 and 3 31 hours.” 
An examination, however, of the Air 
figures, upon which theee values are based, show that 
more sunshine is ced in the south-west than 
in the south-east. The fact is hidden through the 
district being inked up with south Wales, which has 
different climatol characteristics. South-west 
England and south Wales have now been made 
separate districts by the Air Ministry for fo 
Pp , but the original larger areas are 
retained for climatological in tion. The counties 
included ın south-west England have an area of 6548 
square miles, and those in south-east England 7224 
aquare miles. As these districts are situated in a ~ 
mately similar latitudes, there is but little difference 
between them for rposes of comparison of sunshine 
values. The addition of south Wales, however, with 
its additional 4762 square miles of country, brings 


the south-western district up to 11,310 square miles, e 


and the lowering effect upon the sunshine values 13 
apparent. The results for south-east and south-west 
d are as follows : 
SE England. 
Spring . x ; . 5°50 
Summer ‘ $ . 6 
Autumn . 

* Winter 
Year 
The seasons aro —Sprng totam : Boga May ; 

Summer : sree ai August ; Auntomn ber, 

October, Novem Winter: December, January, 

February. J. B. PHILLIPS. 
The Observatory, Falmouth, 

April 24. : 





Tue criticism by Mr. ps, Superintendent of 
the Falmouth Observatory, 18 more a matter for the 
Meteorological Office than.for me. In my article it 


is stated clearly that the sunshine records are taken’ 


from the “ Book of Normals,” published by the 
Meteorological Office. Exception is taken by Mr: 
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s- 
uotes from the article, 


Phillips to the paragraph he 
ues quoted are taken 


where ıt 1s stated that the 
from a “Book of ” (M.O. 236, Section 2) 
giving seasonal normals Seca dates in this 
the Meteorological Office has combified south-west 
England and south Wales in one normal. I am not 
at all sure that I agree with Mr. Phillips in 
that the Meteorological Office should have 
south-west England and south Wales. ' agree 
practically in the résulty, obtained if these two parts 
are separated, and I will accept Mr Phillips’ sun- 
shine value 4:53 hours for the year for south-west 
land in which observations are taken far Meray, 
Cullompton,’ Plymouth, and Falmouth. Taking all 
the stations as used by thé Meteorological Office for 
the normal for E east England, I obtain for the 
E 47 hours a day, an eter a er BAe ae 
ours given by Mr. ; this value is obtained 
from g stations By aie observations from Kew 
and Marlborough, and using the remaining 7 stations, 
the normal for south-east England is 462 hours, 
which is a greater duration than the normal for south- 
weet England. 

There is clearly keen competition for a premier 
record, and without doubt much can be done by the 
choice of a good ition for the sunshine recorder. 
In my Ee eae owever the records are considered, 
carta or a single station or two south-east 
England has a higher value of daily sunshine than any 
station in south-west England, which meludes the 
so-called Cornish Riviera. Cuas. HARDING, 





The Original Home of the Banana. | 


I REGRET that in the notice of my recent discourse 
at the Royal Institution (Narurg, April 24, pP: 597) 
it is stated that “ the available evidence points to 
South America as the origimal home of the cee 
Reference was made to the views that have: been 
held by various authorities as to the Aste ip 
of the edible banana, and it "aval out that 
from all the evidence at Heyer a ble the balance 
was in favour of Indo- robable home 
of the seedless forms now 80 veal e cultivated. 

These forms to the subgenus Eumusa, the 
species of which are all regarded as of Indo-Malayan 


oO 
are ancient traditions that the banana 


home ` 


existed in Central and South America before the è 


arrival of tho Spaniards, and edible bananas certainly 
existed in Sierra Leone in 1568,°no doubt as intro- 
auod plants, as those alleged to exist in America 


also have been. 
£ s recent arenes of "toil banana 
seeds in the of Colombia is of great 


interest, since they Lie te specs of is a 
genus Physocaulis, the species of which are nearly 
all African. This discovery proves, therefore, that 
the genus Musa was represented in South America 
in ric times. 
, however, this fossil species, which is 
gealy gllied to Musa Ensets, from tropical Africa 
related to the seedless is very 
Aka A or does it seem very likely such a 
jes as M.. Enssis woul io give riso anaes cultiva- 
tion to a form with edible fruits 


of origin, but the evidence I think on 


the whole inclines rather towards Asia than to 
America, ARTHUR W. Hri. 
Royal Botanic Gardens, 
Kew, Surrey, . 
April 29. 
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The Present Position of the Transmutation Controversy. 


[F the gtnius of John Daltdn gave the chemist a free- 
hold title f> the atom, the work of Becquerel and 
the Curies may be said to have transferred the title’ to 
the physicist, or at least to have granted him an in- 
determinable repairing lease of the property. The 
physicist has made good use of his tenure: he has 
determined the structure and conditions of stability of 
the atom, and by embellishing its parts with attractive 

. and repulsiye signs, he has thrown light upon many 
things that were previously obscure, and revealed new 
avenues of research for tHe investigator. Except for 
some tentative efforts to formulate an electronic theory 
of valency, the chemist has, for the most part, been out 
of the picture; and even when Rutherford used a- 
particles to disintegrate certain light atoms, the chemist 
was denied participation by the circumstance that the 
quantities of material involved were too minute to 
come within the of his most delicate methods. 
In 1924, however, a vista of golden opportunity arose 
when Miethe and Stammreich announced that they had 
obtained from pure mercury gold in sufficient yield to 
bé manipulated and determined by chemical means. 
The vista, althongh riddled by the barbed arrows of 
hostile criticism, is still above the horizon, and only the 
crucial test of further experimentation can decide its 
ultimate fate. Meanwhile, it may be of service to 
attempt a brief survey of recent happenings in this very 
interesting field of alleged transmutation. . 


It will be recalled that Miethe and Stammreich passed 
a strong current at 175 volts through a quartz mercury- 
vapour lamp containing, according to their statement, 
mercury free from gold, and that after working the 
lamp for 20-200 hours, gold to the amount of o-1-0-oo1 
mgm. was detected by chemical means in the mer- 
cury (Naturwtssenschaften, August 1, 1924; NATURE, 
August 9, 1924). Afterwards, they found that the 
formation of gold was not bound up with any definite 
form of di , although a certam critical potential 
difference or electron velocity had to ‘be exceeded ; 
ethat the amount of gold produced was proportional to 
the current and the time; and that the pro- 
duction was facilitated by a high pressure inside the 
apparatus. When they passed electric sparks between 
mercury poles in a paraffin dielectric, they found that 
old was present în the mercury dispersed along the 
fine of discharge, but not in the liquid mercury con- 
stituting the poles. Duhme and Lots are reported to 
have observed the formation of gold when a sufficiently 
werful current is passed between electrodes dipping 
mto mercury; and invéstigators in the Siemens re- 
search laboratory to have produced gold by bombard- 
ing a mgroury surface with electrons in a very hi 
vacuum (Natwrwissenschafien, July 17, Merl 
‘some of their rimerfts Miethe and Stammreich 
observed the uction of a metal which resembled 
silver in its chemical properties. It is important to 
note that these authers have maintamed throughout 
that the mercury they have experimented upon was 
in all cases proved to be free from gold by the very 
same tests which they used to prove its presence in the 
treated mercury. * 
In May 1925, Nagaoka reported 
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in these columns 


that he and his co-workers had passed a discharge of 
P.D. about i5xz0* volts/em. for about 4 hours 
between terminal# of tungsten and pure mercury, using 
paraffin oil as dielectric, and had detected gold m the 
resulting black mass of carbon, oil, mercury, etc., by 
the peo asu test and by the formation of ruby 
glass. a later communication (Journal de Physique 
‘et le Radium, 1925, 6, 209) he stated that on passing a 
discharge through drops of mercury falling between 
iron electrodes, he observed, in addition to gold, the 
formation of a complex white metal consisting mainly 
of silver. 

Early this year, ix a preliminary announcement to 
Nature (January 2, p. 13), Smits recorded the trans- 
mutation of lead into mercury and into thallium by 
means of a quartz lead-vapour lamp consuming 40 amp. 
at 80 volts. The initial purity of the lead and the 
subsequent presence of thallium and mercury were 
attested by the . The method was varied 
_by substituting sparks of high current-densities for a 
continuous current; using 60-100 amp. at make, all 
the lines of the mercury spectrum were visible after 
g4 hours’ sparking. Another method, in which sparks 
at 100,000 volts and 2 milliamp. were passed between 
electrodes of highly purified lead, immersed im a liquid 
dielectric, showed the transmutation of lead mto 
mercury, the presence of which was proved by con- 
version into red mercuric iodide. 

A priori objections to these experimental results are 
not difficult to-conceive. It might be thought that 
hedvy atoms, like those of lead and mercury, would be 
more unstable and therefore easier to disintegrate than 
light atoms, because their nuclei contain a ter 
excess of positive over negative charges ; but Ruther- 
ford’s experiments with a-particles showed that the 
lighter atoms are the less stable. Most of the light 
elements which he decomposed have an odd* atomic 
number; all, with the exception of nitrogen, have 
atomic weights that are multiples of that of helium 
plas 3 units ; and none of them except boron exhibits 
isotopy. Now mercury ‘and lead have each an even 
atomic number, their atomic weights do not follow the 
“above-mentioned numerical rule, and both elements 
possess isotopes. 

Aston, moreover, has advanced some weighty argu- 
ments against the probability of the alleged mercury- 
gold transmutations (NaTurE, December 19, 1925). 
This transmutation might conceivably be effected by 
the addition of an electron to the mercury nucleus, or 
by the expulsion of a proton from it. The chance that 
an electron would hit a npcleus at which it was fired is 
remote ; and if a mercury atom did absorb an electron 
its weight would not be sensibly increased. Hönig- 
schmid, however, has determined the atomic weight of 
Miethe’s gold and has found it to be 197-a (the same as 
that of ordinary gold), a number which is appreciably 
different from the atomic weight of mercury. Theo- 
retically, it is possible for a mercury isotope of atomic 
weight 197 to absorb ah electron and so produce 
ordinary gold ; but none of the six isotopes of mercury 
identified by Aston possesses this atomic weight. The 
alternative hypothesis, that the mercury nucleus may 
be disrupted with the ejection of a proton, is held by 


` 
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Aston to be quite untenable, because the forces em- 
ployed are “ ludicrously inadequate ” for the purpose. 
The components of a nucleus are bound together by 
forces of the order of millions of volts, and these are not 
yet available to the laboratory worker, except i in the 
form of swiftly moving a-perticles from radium-C, as 
employed by Rutherford. 

Possible explanations of the production of mercury 
and of thallium from lead have been considered recently 
in these columns by A. C. Davies and F. Horton 
(NATURE, January 30, 1926, p. 152), who think that 
investigators should attempt to determine if hydrogen 
or helium is evolved during the changes: their pro- 
duction would indicate a disruption of the nucleus, 
their absence would favour the hypothesis of electron 
absorption. Up to the present no one has observed the 
liberation of these gases during the reported trans- 
mutations. 

Criticisms of the experimental Aada of Miethe and 
Stammreich, and of Nagaoka, centre around the ques- 
tion of the purity of the mercury used by them; Was 
it really free from gold? The answer to this question 
must depend upon the analytical method employed and 
upon the ‘ personal tion’ of the observers. The 
method used by Miethe and Stammreick was to dis- 
solve the mercury in nitric acid (x: 4), fuse the un- 
dissolved residue with borax (o'r gm.), and to measure 
the resulting sphere of gold, if any, under the micro- 
scope. They state that the limiting concentration of 
the detectable gold in an is 1: 107to 1: 10, 
and that the amounts of gold obtained by transmuta- 
tion were within 1o%-1o* of these limits. In one of 
their experiments they distilled is vacuo 1 a aes 
purified. mercury, lich showed no trace of gold, with 
o5 mgm. of silver and o5 mgm. of gold, anti only 
t gram of the mixture was left; in this residue they 
found all the silver dnd gold that Pe been put in 
(Zeitschrift f. technische Physik, 1925, 6, 74, 76). 

In spite of such evidence, it is freely contended that 
distillation is not a trustworthy method of separating 
metals of high boiling-point from mercury, and that'll 
the mercury that has been used in transmutation experi- 
ments was auriferous. Stammreich has discussed (loc. 
ext.) the possible ways in which gold might be carried 
over during the distillation of a gold amalgam. (ap 
-It might distil over in virtue of its own vapour pressure. 
The vapour above the amalgam would eontain gold, if 
only in an infinitesimal amount, and this amount would 
not sensibly increase when the amalgam was boiled. 
In the above experiment thé vapour pressure of the 
gold must have been very nearly zero, and any error 
due to gold distilling over in the vapour phase would be 
well within the limits of accuracy of the method 
employed for determining the gold. (b) The vapour 
pressure of a gold amalgam might be higher than that 
of pure mercu Such a phenomenon would be 

all experience. (c) Vapour or minute drops of 
the (auriferous) mercury used for the mercury-pump, 
might be carried over into the distillate. Miethe 
and Stammreich state that the distilling apparatus 
used Ea ER f them precluded the possibility of such an 


“in support of possibility (a), the critics quote the 
on of G. A. Hulett (Physical Review, 1911, 33, 307). 
This investigator submitted a mixture of 6-75 kgm. of 
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thrice - distilled mercury and 45-5 gm. of electro- 
lytically refined gold to two distillations ı# vacuo, and 
-the second distillate was feund by a e method 
due to T. K. Rose (Chem.. News, 1892, 66, 271) to 
contain nearly 2 mgm. of the noble metal. It be 
Roted that the concentration of gold in the initial 
mixture was more than 1300 times greater than that 
in the mixture used by Miethe and Stammreich Ws): 
These authors attribute Hulett’s result to spir 
i ebullition of the amalgam 
ore recently Riesefeld-and Haase have distilled 


an amalgam containing about 1 part of gold in 10° 


million of mercury under. very carefully controlled 
conditions, using distilling apparatus gies designed 
to prevent mercury vapour diffusing back from the 
mercury-pump, and to prevent gold being carried 
over mechanically (Berichte, 1925, OSB, 2828). The 
distillate was found to contain gold in determinable 
amount. 

In their reply, Miethe and Stammreich adhere to 
their contention that gold enters the distillate, either 


from the pump or as the result of irregular ebullition. . 


They point out that the microbalance which Riesefeld 
and Haase used for weighing their gold had an 
error of o-oo3 mgm. and that this was exactly the 
weight of the gold they extracted from the third dis- 
tillate. They note that the isolated gold was not pure, 
and they reaffirm that the mercury used in their own 
transmutation experiments was always previously 
purified from gold, to which end only two or three dis- 
tillations were required as a rule, although so many as 
fifteen distillations had on occasion to be performed 
(Berichte, 1926, 59, 359). 

In a discussion of this subject held at the; third 
assembly of the Deutscher Physikertag in a 
(September 7999) it was suggested that gold an 
mercury might distil over together as a constant-boiling 
mixture. Prof. Miethe replied that in all constant- 
boiling mixtures the boiling-points of the components 
are of the same order (mercury boils at 357° C. under 
atm. press., gold at above 2600° C.), and. that the 
components are present in commensurable proportions ; 
he had inv 
that such do not exist. 

Another suggestion made was that the mercury used 
for the transmutations may have contgined gold in a 
state unrecognisable by the chemical tests employed, 
t.g. in colloidal solution or.as a chemical compound, 
y the 
electric discharge. There is, however, no experimental 
basis for this explanation. Finally, it was 
ara a sn answer could be obtained by collecting 

in the dielectric by the discharge 

es), pacity it from gold, and then resubmitting it 

e discharge: if it was found that more gold was 

produced, transmutation would be estabfished. The 

ental difficulties of euch a test would be very 

great ; the highest gold-concentration hitherto obtained 
in the mercury-mud of the dielectric is 1 : 10,000, 

This short sketch of the issues of the contro- 

yA will leave the impression that the question is still 

On one hand, we have the perfectly definite 
oils of Prof. Miethe, who is an experimenter 
of acknowledged ability, and has shown much skill 
in parrying the attacks of his critics. On the other 


auton. . 


ted the possibility and had concluded, 


` 
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hd 
hand, the accounts of some of his experiments, notably 
in regard to the distillation appqratus he employs, are 
somewhat ing in precise detail; several investi- 
tors have emtirely failed to reproduce his results 
e.g. Tiede, Schleede, and Goldschmidt ; Sheldon and 
stey, Nature, November 28, 1925, 792; Piutti an 
Boggio-Lera, Naturg, April 24, 1926, p. 604) ; and the 
considerations put forward by Dr. n still await & 
reply. Claims to have effected‘ the great work’ of trans- 
mutation have been made at frequent intervals since 
alchemy fell into disrepute, and their ignoble fate must 
°” make us sceptical of more recent contentions ; but if 
these are proved to be baseless, it will be admitted that 
modern research into the constitution of the atom gave 
them a rational basis of ibility such as was never 
dreamed of by the medieval alchemist, even in his 
' most fantastic flights of imagination. 


Since the aboye account was written, a lecture given 
by Prof. F. Haber to the Kaiser Wilhelm-Gesellschaft, 
in Berlin, has been published in the issue of Die 


Naturwissenschaften for May 7, in which he com-- 


municated the results of prolonged investigations on 
the alleged transformations: of mercury mto gold. 
These results, which appear quite convincing, show 
that the gold obtained by Nagaoka and by Miethe and 
Stammreich did not in all probability pre-exist in the 
mercury, but was derived from auriferous metal 
constituting the electrodes or other metallic parts of 
the apparatus employed. | 
Prof. Haber has worked out two chemical processes 
for separating and determining gold in the presence of 
a large excess of mercury, but in the experiments now 
recorded he used mercury which had been purified by 
extremely slow, repeated distillation. Nagaoka’s ex- 
periment was repeated several times, using a less 
werful discharge, which, however, was contmued for 
hours, and gold up to 1 x 1077 gram was obtained ; 
but Miethe’s experiment of passing a discharge 
through paraffin between mercury poles gave no gold 
whatever. The mercury-lamp method, when modified 
to give electrons with much greater velocity, gave 
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small amounts of gold, which, however, did not increase 
when the period of the discharge was a i from 
four to fifty-six hours. 

Using a kind of X-ray tube with a cathodė of 
tungsten wire, gn anticathode of strongly cooled 
mercury, atid 30,000 volts, Prof. Haber also obtained 
gold; in one experiment so much as 1°6 x 107 ® gram. 
This led him to examine the metallic connexions of the 
tube, and he found that whereas+the of these 
within the apparatus contained 2 x 10" * gram of gold 
before the experiment, only one-fortieth of this amount 
was present at the end, the difference corresponding 
approximately with the weight of gold found in the 
mercury. But the most important evidence he 
obtained was that gold was never found when he used 
electrodes completely free from that metal. He 


-| analyse@ electrolytic copper wire, nickel wire, steel 


screws and Swedish iron, and found them all to be 
auriferous ; onl thin tungsten wire contained no trace 
of gold. The silver obtained in transmutation experi- 
ments is believed to have a similar origin 

Prof. Haber does not propose to ead Nagaoka’s 
experiment with higher voltages, because he foresees 
little chance of success; voltages of the order of two 
million might lead to results, but at present one 
million volts is about the limit for laboratory work. 

An interesting feature of the recent work on trans- 
mutation is the extraordinary delicacy of the- tests 
now used for detecting gold. Prof. Haber relates that 
one of his young collaborators suddenly found traces 
of gold in a material he was analysing, But no one else 
could confirm the observation on other samples of the 
material. It turned out that the chemist was-in the 
“habit of removing his gold spectacles before he made an 
_observation, and that on the occasion in question he 
“had removed them and then grasped a strip of the 
purest lead to t into the crucible he was using in 
the analysis. bn another occasion, some one in the 
laboratory was heating gold to a high temperature, 
and shortly afterwards a worker in the next room 
detected this metal in a substance which was known to` 
have been previously quite free from it. 





High-Frequency or ‘Ironless’ Induction Furnaces, 


alee emergence of the high-frequency induction 
furnace from the scientific worker’s laboratory 


ante the world of industrial production has aroused 
read interest. True, induction furnaces -have 
ound successful a ee in the commercial 
wend. but these have all been characterised by some 
form of iron core and have operated at relatively low 
frequencies. Although the possibilities of high-fre- 
quency inductive heating wepe demonstrated so far 
back as 1908 by Schneider, not much advance was made 
until 1919, when Northrup published an authoritative 
paper which renewed interest in the subject. How 
rapid „has been the progress from that date saat be 
judged from the fact that in 1925 high - frequency 
furnaces le of handling 600-lb. charges of nickel 
alloys were in operation. 
A high-frequency induction furnace, whether large 
or small, usually consists of a helix of copper. tubing 
the turns of which are somewhat flattened and are 
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separated from one another by a suitablé electrical 
insulator. Electric currents (or oscillations) of the 
desired frequency are then passed through the furnace 
helix or inductor, which would speedily become hot 
were it not for a stream of cooling water passing through 
the interior of the copper tubing.. Powerful eddy 
currents are induced in any conducting mass placed 
inside the helix, and a rapid rise of temperature of the 
material ensues ’ provided conditions are suitable. ` 

In practice, the charge (or metal to be heated) is 
contained in a crucible which is-separated from the in- 
ductor coil by some refractory substance which acts 
both as a thermal and electrical insulator. The reader 
will in all probability have already surmised that the 
simple type of furnace (ghown diagrammatically in 
Fig. 1) required for high-frequency inductive heating 
is not the most complicated part of the plant. Indeed 
the design of apparatus for the generation of oscilla- 
tions of the desired frequency has made the greatest 
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demands on the ingenuity of those responsible for the 
development of methods of high-frequency inductive 
heating. S 
Accrssdry APPARATUS. 

Northrup has produced a ‘ converter’ or oscillation 
generator which consists essentially of two suitably 
insulated water-cooled electrodes projecting inside a 
closed vessel containing some mercury. ents 
are provided for regulating the height of the electrodes 


in respect to the mercury level and for filling the upper 
part of the vessel with either hydrogen or alcohol 


vapour. Energy is delivered to the electrodes at, say, ` 


50 cycles, and at a pressure of 6600 volts R.M.S. When 
this ‘ spark gap’ is shunted with an oscillatory circuit 
comprising the furnace inductor coil and a bank of 
condensers, high-frequency currents are generated in 
the furnace circuit. The frequency of the o&cillations 


Sa a a 


"4. 
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Fia, 1.—Diagrammatic representation of a high-frequency or ‘ironless * 

mdocnon farnace. 

_ is determined chiefly by the inductance of the furnace 
coil and leads and the capacity of the condenser system. 
This form of ‘ converter’ or oscillation generator seems 

icularly suitable for units of about 35-40 K.V.A. 
input, and units of this capacity are finding extensive 
industrial application at the present time. 

The fact that the larger so-called high-frequency 
furnaces could be operated successfully at moderate 
frequencies has permitted the use of special alternators 
for supplying en direct to the furnace coil. Brace 
has recently descri an alternator which delivered 
400 amperes at 250-300 volts at sooo cycles, and 
gave an excellent mechanical and electrical perform- 

„ance when used in conjunction with a 225-lb. ferrous 


furnace. Even lower frequencies have been employed, 


for Campbell mentions goo cycles and capacities of 
+ 600 Ib. ` f 

_ While the mercury gap converter and the alternator 
as sources of high-frequency currents have been de- 
veloped in America, France has not been idle, for the 
Compagnie Electro-Thermique, following the practice 
of Prof. Ribaud, has produced single-phase equipments 
involving open spark gaps, These interrupters, fitted 
with rapidly revolving studded armatures, are reminis- 
cent of the early high-power wireless transmitters, and 
are probably very robust (a consideration for foundry 
uso). 5 
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Both the Northrup converter and the Ribaud rotary 
gap equipment can, if desired, be modified for use with 
three-phase supply, thus approximately trebling the 
Thermionic valves or vacuum 
tubes can be utilised as oscillation generators for small 
furnaces, but it. will be realised that large valves and 
the accompanying electrical gear are scarcely proper 
inhabitants of the foundry. Poulsen arcs and 
discharge gaps can ‘also be used as sources of high- 
quency energy, but do not ap to have been de- 
veloped commercially in connexion with high-frequency 
induction heating. i 

Although the expression » high-frequency ’ inductive e 
heating has often been applied to all induction methods 
which dispense with the iron linkage circuit, yet the 
large so-called high-frequency furnaces now operate at ` 
frequencies of 400-500 cycles per sec., frequencies which 
are no longer high, at least from the ‘ radio’ point df 
view. Perhaps Northrup’s expressiqn ‘ironless’ in- 
duction would, if generally adopted, avoid all risk ‘of 
confusion. ; f ; 

Birch and Ryland, who have attacked the subject 
from’ the mathematical , Tather t a dis- 
tinction should be made according to whether the 
electric currents induced in the melt are substantially 
confined to the skin or flow through the whole volume 
of the material. 


APPLICATIONS IN LABORATORY AND Works. 


High temperature research already owes a great deal 
to ironless inductive heating, for it is now possible to 
adopt refinements which are practically impossible with 
other types of furnaces. Except in cases the 
heat is generated where required—name y,in the charge. 
Consequently induction furnaces are unique in that the 
charge is the hottest part of the whole furnace. This 
fact is all-important in considering the behaviour of 
refractories surrounding the melt. The inner lining of 
the crucible must, of course, be capable of resisting the 
action of the molten metal, but owing to the steep 
temperature gradient around the charge, a much less 
refractory material may be used to support the crucible 
if desired. Frequently the crucible and charge are con® 
tained in a tube of fused silica dinsensioned so as to pass 
through the furnace coil (Fig. 1). The close proxitnity 
of the water-cooled furnace coil to thé central ‘portion 
of the fused silica tube prevents undue temperature rise, 
and by making suitable connexions at the ends of the 
tube, metal melting can be conducted at temperatures 
well over 2000° C. in a controlled atmosphere or in 
vacuo. As many metals react at high temperatures 
with air or ordinary furnace gases, the preparation of 
many high melting-point alloys of great purity has been 
made possible by the advent of te ironless induction 
furnace. 2 ? 


: a P 

High temperatures can bg attained so readily jn’ small 
furnaces working at moderate powers that the chief 
difficulty of the research worker is to discover re- ° 
fractory material capable of withstanding the action 
of liquid or gaseous metals i these circumstances. 
Where exceedingly high temperatures are ired, the 
crucible contai the materia] to be heated is placed 
inside a thin cylinder of graphite which is suitably 


_lagged on the outside to prevent undue loss of heat: 
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Sp See 
Graplfite becomes hot much more quickly-than metals 


in the high - frequency or ironless induction furnace 
to its higher and mote ‘suitable electrical re- 
nistivity. “There does not seem great difficulty in 
actually attaining temperatures in the neighbourhood 
of 3000° C., but certain inconveniences are apt to arise, 
vapours and sublimed material obstruct the sight 
hole, the graphite is apt to react with refractories and 
even the material in the ible,wand the quantity of 
gas evolved continuously from the furnace is enormous. 
Electrical non-conductors (such as glass) can sometimes 
« be melted imironless induction furnaces by surrounding 
the crucible with a graphite or metallic sleeve. 

Perhaps the best-known application of ironless in- 
ductive heating in Great Britain is in the manufacture 
of the nickel-iron alloys (Mumetal), which possesses ex- 
sat high permeabilities at low magnetising forces. 
This alloy is used for ‘loading’ submarine telegraphic 
cables, which are thereby enabled to handle traffic at 
a-*much greater ‘rate. No fewer than forty-two Ajax 
Northrup converter units (mercury gap) have been 
installed for one firm’ dealmg with this alloy. The 
desirable magnetic properties of the nickel iron alloys 
diminish rapidly in the presence of ifnpurities, especially 
carbon, consequently: it is not difficult to understand 
why ironless inductive methods have found favour. 
Although the weight of melt per furnace (20 lb.) may 
appear small for some purposes, yet the exceedingly 
rapid rate of melting enables a considerable output to 
be maintained. 

The cleanliness, ease of control and rapidity of melt- 
ing have no doubt a ppealed fo those concerned with 
precious metals, pee metals with high melting 
points such as platinum. Fyrther, the violent elec- 

trical stirring which is always present in the liquid metal 
so long as the furnace is in operation, assists in the 
_ preparation of the alloys, icularly when the alloy- 
mg meétals very different densities. Quite at 
the other end of the scale of dimensions are the 600 1b. 
brass, copper, or nickel silver melting furnaces, which 
may operate at frequencies so low as 400-500 cycles per 
second. - 

These ironless, medium-frequency induction furnaces, 
‘unlike the true iron-cored low-frequency furnaces, can 
be operated economically for short periods for ‘alloys of 
varying compositions, and do not require rings of metal 
to be deft in thè furnaces at the conclusion of melting 
operations,-so as to permit the starting up of the 
furnaces on a future occasion. 

While ironless inductive heating finds its chief appli- 
cation in the melting operations, it has also been applied 
to the heat treatment and hot working of metals: A 
cold iron or steel bar inserted in a small furnace becomes 
red hot in a few seconds after the furnace has been 
put in operation, owing to the jopteress losses in the 
magnetic meæterial. 


4 e ~ 
THEORETICAL CONSIDERATIONS. 


Those concerned with the practical applications of 
ironless inductive heatimg, and with no taste for mathe- 
matics, will find articles by Campbell and Gifford of 
interest. Prof. Ribaud'has also given an excellent 
review of the subject, and he is perhaps unique in bring- 

ing together the prattical and theoretical aspects of the 
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subject by means of his simple but valuable experi- 
ments and conclusions. The accurate measurement 
of high-frequency resistances, or inductances of furnace 
and charge, is difficult, and this no doubt partly accounts 
for the fact that apcumulated experience still plays the 
chief part in the design of new furnaces and plant. 
There is some ground for believing that the mathe- 
matical theories of ironless induction furnaces which 
have been propounded in the past are a little out of 
touch with reality. 

The two outstanding mathematical accounts of iron- 
less inductive heating are by Northrup and later by the 
joint authors Birch and Davis, and it is noteworthy 
that the latter take an exception to a rather funda- 
mental statement of Northrup, namely—“ That the 
effective ohmic resistance of the charge is equal to its 
reactance.” 

Again, the reader is apt to be misled by the conclusion 
of Birch and Davis, who, as a result of their mathe- 
matical argument, state as follows: It will be of 
interest to consider the frequency which gives maximum 
heating in several cases. For a charge of copper 3 cm. 


p>1'5 x 10” per sec. (where p is the pulsatance). 
we nds to a frequency of, say, 25 cycles per 
sec. (approx.). The present writer was able to test 
this conclusion by experiment. A current of 200 
amperes at 5o cycles was passed through an ordinary 
4-in. diameter furnace coil, inside of'which was placed a 
2in.in diameter. After five minutes 
had elapsed the temperature rise of the charge was im- 
pertepebis as judged by hand. The same furnace and 
charge were then attached to an Ajax Northrup con- 
verter working on low power, and jn the short period 
of eight minutes the cylinder was found to be red hot. 
Under the latter conditions, the frequency was in the 
neighbourhood of 25,000 cycles per second, and the 
value of current flowing in the furnace coil was known 
to be much less than 200 amperes. 

These experiments would appear to indicate that this 
statement-of Birch and Davis as to frequency 
modification. Generally speaking, exact mathematical 

iction as to the behaviour of high-frequency or 


‘ironless induction furnaces has not been very successful, 


possibly owing to lack of complete knowledge concern- 
ing them. On the other hand, those engaged in the 
commercial exploitation of these furnaces in Great 
Paaa have acquired extensive experience as to their 
pe La lications, and potential users can anticipate 
i confidence the performance of a high-frequency or 
ironless induction plant under definite conditions. 


Electric ot Tnduotion. orthrup, Gem, Klaai, 
Reowe, Nov. 1928, 24, No. 11, p, 656 3 
Ree eo Tan ere Plant for Minter af 
Alloys, P. onr. aa aar. Saet Sept. ross. 
ae M. Lafoan, a a 
21, NO, 9, p 416. 
Be sory nnr 42 Sin, To Ni aa 
49 ‘ome eae 
Induchon F. Campbell, Jow. Iron and 
ee 
I W. Ree eet NOT. 47, ipis 
of Inductive Heatmg. C. R. Btroh and 
s Da vs, Phi. M 19%6, vol 1, No. 4. 
Numercos to dealng 
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News and Views 


In modern chemical literature, specially that which 
deals with the binding of atoms together to form 
molecules, the nomenclature has hecome very com- 
plex and is altogether bewildering for the student 
who has not the time for a detailed study of the 
question. He is left wondering what the difference 
is between valency, co-valency and electro-valency, 
and wherem the distinction lies between bonds which 
are polar, non-polar and semi-polar. In a discourse 
entitled “ Electrons, Atoms and Molecules,” pub- 
lished as a special supplement in this number of 
Nature, Prof. T. M. Lowry presents some aspects 
of modern theoretical chemistry. He has succeeded 
in a few pages iù giving a clear account of a few at 
least of the large number of theories which are at 
present on the chemical market. In the early para- 
graphs the author emphasises the debt which the 
chemist owes to modern physics for the methods which 
lead to the measurement of molecular dimensions. 
Due credit is given to X-ray analysis for the recent 
development of the stereochemistry of solids, while 
further sections are devoted to the application of 
electronic theories to specific problems, such as 
affinity and valency. In assuming that the modem 

“ child of five’ will not hesitate to build up the correct 
lattice of the diamond when playing with his tetra- 
hedrel toy, Prof. Lowry shows the optimism of the 
true man of science. 


Tus twelfth annual report of the Carnegie United 
Kingdom Trust, dated March 12, 1926, contains, in 
addition to its report, a survey of the activites of 
the Trust during the past five years. Prof Adams’s 
report on the Borough Library service led, it is 
stated, to the Trust’s County Library policy which 
has met with general acceptance throughout Eng- 
land, Scotland and Wales. New opportunities are 
now being provided thereby in the rural and semi- 
urban districts for intellectual development and 
recreative reading at a nominal cost. The County 
Library system, however, 1s linked up with the policy 
of the Central Loan Collections established in London, 
Dunfermline and Dublin. The future financial 
positions of these institutions are now under the con- 
sideration of the Committee on Public Libraries set 
up by the Board of Education. The cost of admin- 
istering these Collections is not shown in the report, 
but it is known that the income of the Central Library 
for Students in London depends in part upon grants 
made by the Carnegie Untted Kingdom Trust and 
upon private generosity—sources which cannot be 
regarded as permanent. The subscriptions received 
by the Central Library from the borrowing libraries 
amounted in 1925 to 58o}. only—im return for the 
issue of some 25,000 volumes. \ 


Tue financial position of the Central Loan Collec- 
tions is therefore far from satisfactory. We suggest 
that State assistance might be limited to the free 
postal carriage of books, coupled with conditional 
access to the contents of the State libraries. This 


‘relief would justify a correspondingly larger contri- 
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bution from the borrowing libraries, which at ‘present 
pay the cost of carriage each way. This arrangement 
yould involve a minimym of State interference with, 
or responsibility for, the admmistration of the Loan 
Collections. The taking over by the State of the 
Central Library fox Students would not conduce to a 
healthy development of*the County Library service. 
The County unit is being applied with good ‘augury 
of success to other branches of the Trast’s. policy. . 
Community Councils are linking up the voluntary 
associations for the promotion of adult education, 
music and the drama and social services, with the 
statutory authorities in the counties. Two new 
departures in the Trust’s future activities are adum- 
brated: (1) a much-needed inquiry into the work of 
the local museums, and (2) an experimental erection 
at Sawston in Cambridgeshire of € building to be 
known as the “ Village College,” for which the 
County Authority is to provide the cost of the school 
while the Trust contributes the rooms for adult 
education. The experiment is a bold one, and the 
results obtained thereunder will be followed with 
interest. y 


THE problem of finding a permanent E A 
coating for iron is one of the most ımportant in the 
whole field of applied science, but one which un- 
ceasing effort has so far been unable to solve. In a 
preliminary communication to the Zoetischrift fir 
angewandis Chemie (May 6), Dr. A. V. Blom, of Berne, 
Switzerland, announces that he has discovered a lead 
pigment which when applied to iron produces a surface 
that will not rust. The pigment is made by ‘melting 
lead in an electric furnace and starting the reaction 
by passing air and reducing gases through a thin 
layer of the molten metal. The resulting droes or 
scale ig essentially a pyrosol of lead in yellow lead 
oxide, and, according to the operating conditions, it 
is either dense or voluminous; but it must’ have a 
particular structure if, after pulverising and 
with specially prepared Lnseed dil, it is to be effectiv 
as a protective coating for iron.’ 

-Dr. Brom has not yet worked out a tomplete theory 
of the action of his pigment, but his present’ view ‘is 
that the highly dispersed basic lead pigment saponifies 
the linseed oil, that the fatty acids liberated in this 
way, and also on drying, react with thé lead oxide to 
produce very finely-divided particles of lead, which, 
in virtue of their special form and Brownian motion, 
penetrate the surface of the iron and thus cause a 
kind of cementation, In experimental tegts with . 
sheet iron that had been painted or sprayed with the ` 
new pigment, lead was feund in the surface of the 
iron in every case; in one experiment the amount | 
was 1-36 mgm. per 100 sq. cm. of surface four weeks 
after application. Tests on different kinds of iron 
ware, extending over several months, gave uniformly 
good results, and short, drastic tests with steam were 
most successful. The pigment is extracrdinarily 
adhesive, and although its effictenty is mainly due 
to the lead particles which diffuse into the iron, the 
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ee 
coating itself plays a part in the protection. To 
realise the potential importance of Dr. Blom’s dis- 
covery, is may be recalled that ın 1922 Sir Robert 
Hadfield estimated that the world logs due to corrosion 
in 1920 was 29 million tons of iron, yalued at 709 
millions sterling. 


Tue demand for electrical energy has led to the 
construction of large generafing Stations and to the 
laying out-of great networks òf distributing lines, It 
is highly probable that these networks will be greatly 

° increased in*the immediate future This will necessi- 
tate the adoption of very high preasures in order to keep 
the losses within economic limits. It will also make 
ıt necessary to have circuit breakers capable of dealing 
with enormous currents. The switch houses necessary 
to control the system will be much larger than the 
fenerating stations. This will make the direct control 
of the system very difficult. It is customary to 
control the switches from a separate room, in which a 
switchboard and- the necessary instruments are pro- 
vided. So far as the normal operation of the system 
is concerned this greatly simplifies the routine work 
of the attendants; but when anything abnormal has 
to be done, as, for example, when a generating set has 
to be switched from one section of the mains to 
another, there 1s a serious risk of damage being done 
to the machines or the network. To obviate this 
difficulty the Oerlikon Co. of Switzerland describes in 
its bulletin for January a device which makes errors 
in operation almost impossible. They’ provide a 
muniature “busbar” system where signalling devices 
indicate automatically which of the different switches 
and cipcuit-breakers are closed or open Changes in 
connexons are first made and considered on the 
miniature board. When they are seen to be correct, 
the gear itself ıs operated in the switch house. The 
neceasary switches are indicated by lighted lampe, so 
that there is practically ño risk of a switching error. 
This system has been installed in the great Genne- 
villiers station ‘near Paris, which operates- part 
ot its network at 60, 000 volts. 


Mr. J. E. SEARS, Jan; delivered tho Friday cvai 
discourse at the Royal Institution on May 21, taking 
as his subject “‘ Some Recent Developments in the 
Art of Fine Measurement,” and dealing particularly 
with the measurement of ‘length. Modera end 
standards offer superior accuracy of definition to 
the actual reference standards at present current. 
Machines are available which are capable of measur- 
ing such standards to an accuracy of 0-000001 in. 
Gauges of this very accurate finish will ‘ wring ' 
together. This action is due to the presence of minute 
traces of gr8ase or moisture on their surfaces: The 
thickness of the wringing film is of the order-of 
0-0000005 in, the known minimum thickness of a 
free hquid film. The wave-length of light affords 
the posibility of a “natural’ standard of extremely 
high precision, whereas previously natural standards 
have proved unreliable, Interference methods are 
used. ‘Fhe direct determination is hmited to a 
distance of about »in., but by the use of multiple 
reflections ın white light greater lengths in simple 
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integral numerical relations can be, determuned. 
Reference was also made to improved methods of 
measurmg internal diameters, and a description 
given qf a machine designed by the author for this 
purpose. The naturé of the fit of plug and rng gauges 
under different conditions was shown; when well 
greased a plug will pass throngh a ring definitely 
smaller than itself, the ring ding elastically .- 
by an amount which can be shown experimentally 
by measurement of its outside diameter. The method 
of optical projection is very useful for the accuraté 
measurement of profiles. 


Ar the annual meeting of Messrs. Bnr Mond 
and Co, Ltd., held on May 13, Sir Alfred Mond, who 
has succeeded Mr. Roscoe Brunner as chairman of the 
Company, announced an important development in 
the activities of the subsidiary undertaking, Synthetic 
Nitrates, Ltd., which isthe only producer of synthetic 
ammonia in Great Britain. The plant of this Com- 
pany is being greatly extended, and before the end 
of the year 1927 it is anticipated that the present 
output will be trebled. Among the projected new 
manufactures are ammonium nitrate, sodium nitrate, 
nitric acid, anhydrous ammonia, ammonium carbonate 
and bicarbonate. During the past year Synthetic 
Nitrates made a profit of 103,6471. after allowing for 
substantial depreciation, and much larger profits are 
expected ın the future. In Sir Alfred Mond’s opinion, 
recent developments in chemical engineering have 
opened up posmbilities of progress’ the limits of which 
cannot be foreseen. 


Toe Prime Minister of the Ganei of 
Australia has announced the personnel of an executive 
committee the ‘formation of which was recently 
recommended by Sir Frank Heath as the first step 
in the reorganisation of the Institute of Science and 
Industry. The chairman is Mr. G. A. Julius, a 
prominent engineer of Sydney and president of the- 
Engineering Standards Association. The other two 
members are Mr. W. J. Newbigin, who is intimately 
associated with the commercial life of Australia, and 
Prof. A. C. D. Rivett, who recently succeeded Sir 
David Orme Masson in the chair of chemistry in the 
University of Melbourne. It 1s understood that the 
new body will possess extensive powers and, together 
with an advisory council and State advisory com- 
mittees, will be charged with the organisation and 
development of national effort in saentific and 
industnal research. 

Tue Adelaide Correspondent of the Times in the 
issue of May 20 announces the departure for Oodna- 
datta of an expedition, financed by Mr. Donald 
Mackay of Sydney, to explore unknown country in 
the Northern Territory. The object of the expedition 
is to carry on research in geography, geology and 
anthropology. It ıs also intended to search for 
precious metals, of which the country west of Char- 
lotte Waters, north of tle boundary of Southern 
Australia and the Northern Territory, is said to 
contain an enormous wealth. The leader of the 
expedition is Mr. Herbert Basedow, Protector of the 
Aborigines, and the author of a recently published 
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book on the Australian aboriginal—a subject on which 
he is an acknowledged authority. Kinematograph 
and phonograph apparatus are to be carned, with 
the view of recording the ceremonies and songs of the 
almost unknown natives of these Parts. 


Tax third edition ot the Kew Hand List ot Conifere, 
which includes in this case the Gnetacee as well as 
the Cycadaceze, thas recently been issued by the 
Royal Botamc Gardens (price 1s 6d). From the 
preface to this edition by the Director, Dr. A W. 
Hill, 1t appears that a lst of the Cycads in cultivation 
at Kew has not been published before, though ıt 18 
believed that one or two of the fine specimens growing 
in the Palm House were brought from South Africa 
in the days of Sir Joseph Banks. The transference 
of the Gymnosperms from Museum 1 to Masenm ur 
at Kew has also necessitated the addition of a section 
to the hand list which deals with the economic 
properties of the Gymnosperms and serves as a guide 
to this museum collection The heavy greasy deposit 
from the London smoke is very deleterious to the 
conifers, as to all evergreens. Recently the Forestry 
Commissioners have recognised this fact and a special 
collection under conditions more favourable to the 
growth of these trees 1s being built up at Bedge- 
bury, near Tunbridge Wells, under the control of 
Kew in co-operation with the Forestry Commission. 
The Director repeats the statement that the deposits 
from the smoke block the stomata of the leaves and 
thus impair ther vitality. If, however, recent 
American work 1s correct (J. B. Rhine, Botanical 
Gassie, vol. 78, pp. 226-232, 1924) the stomata of 
the leaves of such plants when grown in places quite 
free from atmospheric contamination are still found 
to be blocked by a waxy substance which is readily 
soluble in alcohol, so that this black deposit 1s a 
natural product of the leaf and has no connexion 
with smoke injury. 


THE Field Museum, Chicago, is to be complimented 
on its decimon to publish the results of its curatonal 
experience ın a series of small publications under the 
heading “‘ Museum Technique.” It 1s fitting that the 
author of the first number, entitled ‘‘ Herbanum 
Orgamisation,’’ should be Dr. Mullspaugh, to whose 
efforts and organising ability 1s due the high position 
of the fine herbarium The various blanks, cards, 
tickets, index slips, loan forms, and catalogue pages 
reproduced in the pamphlet may provide useful sug- 
gestions to any commencing a large herbarium Such 
forms look formidable, but when carefully drawn up, 
as here, save time ın the end. The best cases are said 
to be those of steel, since they are the most dust-proof, 
do not warp, are more fire-proof, and take up less 
space. Each pigeon-hole is converted into a drawer 
by placing beneath its contents a straw-board slde, 
to the front of which 13 hinged a one-inch drop that 
serves as both drawer-pull and label-holder. 


We have recently received a copy of Heft 3 and 4 
of a new genetical journal published in Zurich, the 
Archw der Juhus Klaus-Shfiung. It i8 to appear in 
four parts per year at a subscription price of 40 Swiss 
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francs The journal is devoted to contributions on 

heredity, social antropology and race hygiene, and 

the publishers are Art tnstitute Orell Fussi, Zurich 

The present number contains a shoft paper on the 

enheritance of myopia and hemeralopia in man by 

Dr Gassler, and an extended account of genetical 

and cytological studies on certain Primula hybrids, 

by Drs Ernst and Moser Both P. Auncula and 

P. hirsuta and their hybrids are found to have 72 

chromosomes (octoploid). These interesting hybrids 

have long been known as P pubescens Jacq , and are» 
the origin of garden Auriqulas The hybrids produce 
nearly as much pollen as the parent species, and some 
of the F, types resemble either parent. A coloured 
plate shows very well the nuances of colour in the 
flowers and leaves of varieus types. This journal 
will form a valuable addition to the numerows 
genetical publications already in exigtence. 


THE seventh annual meeting of the American 
Geophysical Union was held in Washington, D C., 
on April 29 and 30. The six sections met separately 
before the general meeting of the Union. At the 
latter there was a symposium on the constitution of 
the earth, introduced by brief summanies of various 
aspects of the subject The sections relate to 
geodesy, seismology, meteorology, terrestrial magnet- 
ism, and electriaty, oceanography, and volcanology. 
The section on meteorology held a discussion on 
questions involving international co-operation, includ- 
ing the co-operative measurement of the sun’s general 
and ultra-violet radiation (and the estimation of the 
ozone content of the atmosphere), and on the best 
method of establishing a cham of meteorologcal 
stations along the border of the polar basin 


Str J. C Bose delivered a lecture on May 20 before 
the Fondation Universitaire, Brussels, on his recent 
work on sensitivity in plants. His Majesty the Kang 
of Belgium and his Ministers were present at the 
lecture. In recognition of his work m advancing 
science, the decoration of commandeur, Ordre de 
Léopold, has been conferred on ‘Sir J C; Bose. e 


Dr. ALDO CASTELLANI has just returned from 
America, where, at the invitation ofethe authorities 
of the Tulane University, New Orleans, he has 
established and organised a tropical medicine division 
in the Medical School. During his visit he had the 
honour of being invited to deliver the Gehrman 
Memorial Lecture series at the University of Illinois , 
and later at the annual convention of the American 
Medical Association and its Medical Exhibition on 
scientific subjects he was awarded the gold medal, 
the highest recogniticn which can be giwen by the” 
Association. The award ‘} was based on the excellent 
investigation in comparatively unexplored fields of 


Medicine and for the perfection of the display ” of ° 


specimens 7 

TEE one hundred gnd seventh annual meeting of 
the Swiss Society of Natural Sciences will be held at 
Fribourg on August 29-September1 This will be 
the fifth occasion on which the S&ciety has visited the 
little town with its comparatively young and vigorous 
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university. Seventeen sections are being organised, 
covering most branches of pure and applied science ; 
and excursions in the neighourhood of Fribourg are 
a feature of the programme Lectures will be delivered 
by Prof. J. Réinke; of Kiel, on natural forces; by Pro: 
J. B. Senderens, of Toulouse, on catalysis in chemistry 
and biology; and by Prof. P. Debye, of Zurich, on 
molecular forces. All communseations should be 
addressed to the president of the Society, Prof. Dr. S. 
Bays, Le ChAtelet, Fribourg. 


REFERRING to his article “ Tests of Relativity 
Theory,” NATURES, April ao, Prof. A. S. Eve now. 
writes that a mistake occurs on p. 521, col. 2, line 29. 
In the sentence " The compromise of Silberstein that 
in soiation there is full drag, and that in wansiahon 
there 18 a partial drag? will, suit the experimental 
&vidence in hand, but no one.seriously supposes that 
such will be the ultimate result of further experi- 
ments,” the words now italicised should be exchanged. 
On p. 383 in Silberstein’s “ Theory of Relativity ” it 
is Clearly pointed out that in the theory of the famous 
Chicago experiment ‘‘ If there 1 a full drag, there 
should be no fringe shift at all,” and this is otherwise 
obvious. Dr. Silberstein pointed out the error to 
Prof. Eve, and added -the following interesting 
comment: “ Nor is there actually a ‘ compromise’ ; 
absence of spinning (rotational) drag is well com- 


patible with the presence of a partal (and even almost 
complete) tvanslatonal drag.” 


Mr. F. Epwarps, 83a High Street, Marylebone, 
W.1, has issued ¢ catalogue (No. 481) of upwards 
of 300 second-hand works on botany, general natural 
history and zoology, some rare. A number of herbals 
are included. The catalogue can be obtained free 
upon application. : 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—A junior 
lecturer in botany at the Royal Technical College, 
Glasgow—The Director (June 7). A junior engineer 
at the Forest Products Research Laboratory of the ` 
Department of Scientific and Industrial Research, 
South Fémborough—The Secretary, Department of 
Scientific and Industrial Research, 16 Old Queen 
Street, S.W.r (June 12). An assistant lecturer in 
zoology at the University College of North Wales, 
Bangor—The Secretary and Registrar (June™ 14). 
One or two assistant superintendents in the Geological 
Survey of India—The Secretary to the High Com- 
missioner for India,. 42 Grosvenor Gardens, S.W.1 
(June 26). A works chemist at a large firm of woollen 
manufacturers in the West Riding of Yorkshire—The 
Secretary, British Research Association, Torridon, 


Headingley, Leeds. 
> 





Our Astronomical Column. 


Tus Nova IN MESSER 61.—Several additional 
observations have come to hand of this nova, the 
detection of which by Prof, M. Wolf and Dr. K. 
Reinmuth was announced in the issue of NATURE 
of May 15. 

The discoverers note (Beobach. Zirk., Nr. 20) that 
oe taken on April 15 shows no trace of the nova, 
while on May 9 it was between mag. 13 and mag. 14, 
being slightly fainter than the 13th mag. star sou 
preceding the nucleng at a distance of 2^6. Lorenz 

ives the position of the nucleus of the nebula as 

„A. r2b 16m 488-58, N. Decl. 5° t° 437:5, equinox 
®1900°0. ° 

The nova was observed at Greenwich both visually 
and la bically on May 15 and 16 by Messrs. 
Melotte, , and Steavenson The Famas of 
May 21 also e it was observed at Harvard 
University O to On the very doubtful 
assumption that the ce of the nebula is ro 
million hght years it ıs deduced that the nova is 
to million times brighter than the sun, which would 
make it the brightest nova on record except that 
ın the Andromede nebula ın 1885. But these 
estimates should not be -quoted in the public press 
without a warning of their extreme uncertainty. 


Ld 

FIREBAPL on May 2.—Mr. W. F. Denning writes 
that “ A magnificent fireball was observed on May 
2 at 235 30m GM.T. from various places in the 
NW. of and. Reports have come from Co. 
Tyrone, Donegal, Londonderry, and other parts, but 
unfortunately they are not of the required character 
and give few details of utility for computing the 
real path of the object. The t ıt exhibited was 
astonishing, and some people describe it as of dazzling 
intensity. An ¢6bserver at Ballybof says his 
attention was attracted a flash en @ more 
prolonged light illumina the whole countryside, 
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and on looking up he saw a large ball of fire which 
broke up into three or four pieces as it fell to near 
the N.W. horizon. Another spectator at Dunnamore 
describes the illumination as quite di i the 
12-volt lamps of the motor in which he was riding. 
Heo the meteor explode into four fragments. 
The observations of ition are fairly consistent, 
and prove that the ball was probably directed 
from a radiant near fp Libre and that it pursued a 
path of about 92 miles at a velocity of about 15 miles: 
per second. The height was from 64 to 47 miles, but 
rt seams highly probable that the path was longer 
than this and that the height at disappearance was 
than that given. Possibly the meteor may have 
escended to within about 30 miles at the termination 
of ıts luminous flight, but data of greater accuracy 
and consistency are needed 


Comets.—Asiy. Nachr. No. 5440 contains two 
uctions of photographs of Ensor’s Comet 
obtained at Bergedorf Observatory. That on March 
16, by A. Schwassmann and J. Stobbe, has been 
Tady described ın this column The other was 
taken by the Director, R. Schorr, with the reflecting 
telescope on April 3, the exposure time being. 30 
minutes. The comet appears as a straight streak 
35’ long in Position Angle 310°. There is no nucleus ; 
the head has a diameter of 2’; the tail gradually 
widens, being 6’ broad at its extremity. The position 
angle increased by 60° between March 16 and April 
3. Another exposure (not reproduced) was made on 
April 13, lasting 1 hour. The comet appe as a 
very faint glimmer, magnitude 17, the being 30% 
long and 5’ broad, position angle o°. 
kisz’3 Comet was photographed at Bergedorf 
on May 2, its itude being 16. It wa’ under 
observation for an interval of 13 months, which will 
enable the orbit to be deduced with great precision. 
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Research Items. A . 


CALIFORNIAN ANTHROPOMETRY.—A valuable con- 
tributon to the physical anthropology of the American- 
Indian people is made in a comprehensive study of 
the available measurements on the living and on 
crama which 19 published by Mr. Edward Winslow 
Gifford as Part 2 of vol 22 of the Umversity of Californsa 
Publication in American Archeology and Ethnology. 
The aborigines of California fall into two main groups, 
one low-faced, the other high-faced. The low-faced 
group constitutes the Yuki type, with high nasal 
index, relatively low cephalic imdex, and short 
stature The high-faced group is variable ın nasal 
and cephahce index and medium to tall in stature. 
This group 18 divided into a broad-headed sub-group 
of wide bution—the Calrforman type, divisible 
into narrow - nosed, broad - nosed, and tell; and 
secondly, a narrow-headed, narrow-nosed sub-group, 
the Western Mono The cranial material is not 
so representative in distribution as the measurements 
from the Irving; but it affords seven types, of which 
three may be local specialisations of a fundamental 
type with medinm facial, medium to high hahe, 
and medium nasal indices. This fundamental type 
appears to have as its nearest living representative 

e Calfornian type. Unfortunately a comparison 
between living and cramal measurements 1s 1m- 

ible, as the two classes of material do not comcide 
in distribution In the case of the Yuki, where there 
18 adequate material, there is practically no difference 
between living and dead. owhere 1s there any 
indication of stratfication of es. In the matter 
of extra-Californian relations, reports a yee 
from the coast of Bntsh Columbia with cephalic 
index 77-81, which resembles the Yula, while the Cali- 
forman suggests Boas’s brachycephalic type, 
the Tinneh. His Kwalkiutl and Shuswap suggest 
the narrow-nosed sub-type of the Californian. one 
Athabascans of California do not correspond to this 
type, such of them as the Wailaki and the Kato being 
of the Yuki type 


MANIFESTATIONS OF Lire —The editor of Scisntia, 
Prof. E. Rignano, has written ım the February 
issue and the four preceding issues of his journal 
a series of articles on “ Les Manifestations finalistes 
de la Vie,” ım which he challenges the mechan- 
istic tion. He discusses among other sub- 
jects development and regeneration, adaptation, the, 

viour of the lower organisms, reflexes and 
instincts At the end of the article on the lower 
organisms he summarises the facts and considerations 
on their movements, and points out that no physico- 
chemical process in the morganic world in ee least 
resembles the avoidmg reactions of these organisms, 
and that no non-living substance exhibits a behaviour 
jofiuenced by past ences. In the presence of 
these facts he writes: Should we, not if we are 
not shutting our eyes to the most patent reality if we 
continue to say that the propere of matter suffice 
to explain the phenomena of hfe ? 


HERRINGS ON THE WELSH Coast.-Volume 1 of a 
new series of reports on work done in the Zoological 
Department, University College of Wales, Aberyst- 
wyth, issued ın December last, has recently been 
received. The editor, Prof. R. Douglas Laurie, in an 
introduction gives a list offthe researches at present 
in progress, and expresses a hope that reports will be 
issued annually The current volume is largely 
devoted to an account by Mr. E Emrys Watkin of 
some preliminary investigations upon the hernng 
shoals visiting local waters m 1921 and 1922. During 
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the autumn of 1922, thirteen samples corfipnising a 
total of 1989 fishes taken from commercial catches at 
Borth, A , and Newquay were examined, 
and data collected on length, sex, degree of maturity, 
number of rings to scale, and observations on 
the scale. Me Watkin concludes that fishes with 
and 4 mngs to thb formed 68 per cent. of the 
ery. A number of distinct schools of herrings 
visited the fishing-grounds, of which some came to 
spawn, but others to feed It is to beanoted that , 
measurements of growth increments of the actual 
scale were directly compared, whereas it 1s usual first 
to calculate the len of fish which by theory 
EEN une to each of the winter rings on the scale, 
and then compare these lengths. It 1s to be hoped 
that in his future reports Mr, Watkin will adopt the 
customary practice, ° 


A New NEMATODE FROM THE RaT +-Elowe B Cram 
describes (Proc U.S Nat Mus, vol. 68, Art 15, 1928) 
a new nematode, Protospirura columbiana, present in 
large numbers in the stomach and small intestine of 
wild rats (Rattus norv ) captured in the Natonal 
Zoological Park, W n. Details are given of 
the characters of both sexes (the males are 23-43 mm. 
long and the females 45-100 mm ), and a table 1s given 
of the known species of Protospirura. Embryonated 
eggs from the uteri of the female worms were fed, 
with bread, to cockroaches in which the larvæ were 
afterwards found encysted, chiefly in the loose tissue 
in the abdomen and ın the thorax. Though encysted 
larve are to be found in the cockroach about one 
month after feeding the latter with the eggs of the 
worm, the larve do not appear to be infective until 
about the forheth day. Such larve when fed to rats 
developed into adult examples; after 53 days they 
were mature but not fully pelos but after 115 days 
they had attained the size of the majonty of examples 
found in the naturally infected rats he finding of 
this nematode in wild rats in the Zoological Park, 
but not in those from other parts of the city, suggests 
the possibility that the normal host may be a rodent 
other than the rat living in the Park. “ That rats 
and cockroaches, pests commonly present around such 
places, may play a part m the dissemmation of 
parasites formerly absent ın a country but brought 
in by the animals in the Zoological Park ıs a possibility * 
the recognition of which may have a practical 


significance ” 


THE CuHLoRosis oF FRruIT TREES —Messrs. T. 
Wallace and C. E. T. Mann present some very in- 
teresting 1f puzzling data as the result of the chemical 
investigation of the foliage of chlorotic apple trees in 
the Journal of Pomology and Hortcultural Science 
(VoL. 5, No 2, ch 1926) They have been studying 
examples of chlorotic foliage, occurring in soil nch m 
calum carbonate, in which there is every reason to 
associate chlorosis with the calcium carbonate; in 
some cases comparsoa was possible with normal 
foliage, in other cases with green foliage olftained as 
the result of spraying the tsees with sulphate of iron. 
In either case the same general types of difference 
between green and chlorotic foliage were noticed and 
may be summarised as follows: (1) The percentage 
of matter is higher in the green leaves; (2) ash 
content is usually higher ın the chlorotic leaves, 
G) the percentage of calcium is markedly lower in 

e ash of the chlorotic leaves, (4) the percentages 
of sodium and especially of potasstum are always 
much higher ın the ash of the chlorotic leaves These 
conclusions are amply justified by the experimental 

e 
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data quoted and appear very intriguing. Why, for 
example, should sperms with sulphate of iron 
roduce éhis marked reversal in the relative propor- 
ons of caluwm and potassium in the ash of the 
folage leaves ? 


THE ‘ FLOWERING’ oF Laxgs.—The phenomenon 
termed by the ancients flos-agua@ and descmbed by 
Phny, who observed it on Lake Bolsena, 18 not of 
frequent occurrence on the large sub-alpine lakes, 
but it ap during last Au on Lake Como. 
The results of its mvestigation have now been 

resented te the Reale Istituto Lombardo di Scienze e 
ttere. The ‘flowering’ was manifested over almost 
the whole surface of tht lake smultaneously and 
persisted for several days, durmg which perfect calm 
poa gradually disappearing when the wind rose. 

y means of a small net several decilitres of a pea- 
green gelatinous mass was obtainable m a few 
eaninutes, and this proved to be Microcystis aruginosa 
(Henfrey) Lemm The asphyxiation of fish some- 
times occurring’ when this ‘flowering’ takes place on 
small lakes, 1s usually the cause, and not an effect, 
of the phenomenon. In sheltered pools subject to 
frequent and abundant flowering, the al mass 
may, however, favour the growth of bacteria and thus 
lead to such consumption of oxygen and production 
of non-respirable gases as to radek fish life untenable. 


VEGETIN.—Ii the Rendiconti of the Reale Istituto 
Lombardo di Scienze e Lettere, Prof. Montemartini 


ie the results of experiments made with a icide 
own as vegetin, which is an impalpable, black 
wder and has carbon as its fundamental ent. 


experiments were made with leaves of potato, 
tomato, mul Broussonetia, fig, Ricinus, horse 
chestnut, and ‘ropaolum majus. Although the 
efficacy of this pre tion as a fungicide 18 left in 
doubt, in most in ces leaves over which ıt was 


- dusted performed their metabolic functions approciabiy 


more actively than similar leaves not so treated 
further series of experiments is projected with the 
view of ascertamıng the méchanism of this effect.” 


THE MINERALS OF BENTONITE.—The first fruits of 
an important inv ation of the mineral com ton 
of clays are presen by C.S Rossand E V. on 
m a pa ealing with bentonites and related clays, 
and published in the Journ. Amer. Coramtc Soc. to 


® Febru 1926. Bentonite is a widely distributed 
a = that has-resulted from the devitrification 
alteration of glassy volcanic ash. Its character- 


ete emineralseare completely crystalline and have a 
mucaceous habit, high ence, and cleavage 
The high a tive power o bentonite is not due, as 
has been thought, to Kep presence of gel colloids, for 
few aes are 30 small as to reach 
colloidal size The poe properties are held to 
be a consequence of tho- easy deavage of the minerals, 
giving i a aes at Sutic. area, and of the felt-hke 
ihitates eability. A large num- 

eee of analyses of the clay-minerals from bentonite 
indicates that, like the montmorillonite from 
ea the co tion of the most abundant mineral 
Ca)O. ALO, . SiQ,.#H,O. This mineral has 

no reco in fuller’s earth. Beidellite 

also occurs in bentonites, and hag the formula 
Al,O, . 38i0, . „H,O. A third micaceous mineral has 
the composition of halloyar O; . 2SiO, . #H,O, 
but is visibly crystalline ead pene gh birefringence. 
TROPICAL CYCLONES OF THE PacrFic.—A descrip- 
ton of the stormsgs given by Dr. S. S Visher and 1s 


ia as Bulletin 20 of the Bermcs P. Bishop 
useum, Honolulu, 1925 general characteristic 
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of the cyclones ıs described, with their distribution and 
frequency The information has been collated from 
various sources, and in this way the publication is more 
complete and of greate: value Lost of the storms 
appear’ to start between 10° and 20° north and south. 
On an average more than fifty tro ee cyclones are 
said to develop each year in the Pacific Iasts are 
given of the number of storms experienced ın each 
year, and their occurrence is also listed for the several 
months. A majority of the tropftal cyclones of the 
Pacific move westward and poleward until they arrive 
in about lat. 20°-30°, and then they recurve and move 
eastward. Frequently cyclones move more abnorm- 
ally. Cyclones differ considerably in thar speed of 
travel, the movement of the storm ranging from 1 mile 
to more thai 50 miles an hour: at their muitiation they 
generally moveslowly. Tropical cyclones are classified 
in three types with respect to duration, the short-lived 
storm lating a day or two, the common storm lasting 
three to six days, and the on keller storm lasting 
more than a week, some of the long-lived storms are 
followed for more than three weeks. The storms are 
classified for area With reference to predicting 
storms it is stated that the advdn of prediction 
would be so great that many attempts have been made 
at forecasting, but it Beara likely that it will always be 
impossible to do more than state the probability of a 
hutmicane occurring somewhere in a rather large 
region. Much useful information is given on numer- 
eee of interest with regard to cyclones in the 
P c, 


EXTINCT AMERICAN CARNIVORES —A number of the 
Bulletin of the American Museum of Natural oe 
has oe ee ee Chil 
Frick of certain Tertiary carnivores (vol. art. I, 


1926: “ The Hemicyonine and an American Tertiary 
Bear ”). The author collects together certain genera, 
namely, Hemicyon, Dinocyon, Hyenarctos, and 


Ursavus, into what he terms a‘ morphological group,’ 
the Hemicyonine A ‘morphological group’ is 
explained as a collective term for an assemblage of 
animals which are united by certain characters but 
more or less widely separated by others, and 18 used 
to avoid the terms ‘ family or sub-family ’ with their 
implication of close relationship. The describes 
in considerable detail the members form this 
group, and, as an addendum, a new genus, Plionarctos, 
of true bears. 


ə A RICH LINE Spectrum —In the March issue of 
the Journal of the Franklin Insttiiwte, Dr. Marion 


p ley describes a simple means of ual i a series 
closely spaced lines of Pee ual intensities 
erika: wave-lengths > eet . for reference 


and other purposes.’ aa A “carbon rod of 
about o-6 cm. diameter G heted to redness ın a 
bunsen flame and dipped into a dry powder of vanadic 
acid, molybdic acide and anhydrous titanic onde 17 
the proportions 8: 5:2 by weight. The end of the 
rod 18 again heated to fuse the adhering powder and 
the repeated until a thick crust H the mixture 
has n formed on the end of the rod Two rods 
with their ends about 1 cm. apart are used as the 
electrodes of an ordinary spark arrangement. To 


identify the lines of this spectrum the spark spectrum 
of an alloy of cadmium, zinc, lead, and tin in the pro- 


Toe alloy 35: 35: 73:30 is photographed upon it, 
several a qvantages over that used by 
Hartley.” 


SOLUBILITY OF CALCIUM SULPHATE.—The solubility 
of those phases of calcium sulphate existent at the 
tem ture of boiler water has been determined by 
R. E. Hall, J. A. Robb, and C. E. Colman, and the 
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results published in the Journal of the American 
Chennai. Society for Apml 1926. The solutions were 
prepared in an iron autoclave with an internal filter 
consisting of layers of woven cloth supported on & per- 
forated steel frame. Ther results and those of previous 
workers are in good agreement at higher temperatures, 
but the difficulty in contro. the lower temperatures 
renders measurements under the latter conditions less 
trustworthy 


THe ATOMIC WEIGRT OF METEORIC CHLORINE.— 
The constancy of the atomic weight of chlorine of 
marine origin has suggested an investigation of the 
constancy of the atomic weight of the element from 
minerals of non-marime ongin and of that from 
meteontes The determinations were carried out by 
W. D Harkins and S B. Stone, who found the ratio 
of silver to silver chloride by dissolving pure silver in 
nitric acid in a long-necked quartz flask and treating 
it with the different specumens of hydrochloric acid. 
The constancy of the isotopic composition 1s shown 
by the values for meteonc and terrestrial chlorine, 

ven in the Journal of the American Chemical Soctety 
or April 1926, which are identical within the limits 
of the very small expermmental error. 


BENzOLE RESHARCH.—We have received a copy of 
the Report of pa Benzole Research Committee 
for 1926, giving a detailed account of the work carned 
out by the Association’s chief research chemist, Mr 
W. Hoffert The report discusses the relative 
values of the absorption powers of active carbon, 
silica gel and ferric oxide gel, ın the recovery of benzole, 
and examines the possibilities of cresol and tetraln 
as wash ous in place of creosote and gas oil Most 
important is the mvestigation of the tendency of 
poorly refined benzoles to form resms on storage or 
when used m internal-combustion engines, with 
several photographs illustrating the effects of different 
samples on the production of carbon in a motor-car 
engine after 100 hours on atest bench. The 
results of the tests indicate that the deposits are due 
to the presence of unsaturated constituents. The 

rt is completed by the addition of a classified 


bibliography. 


Haats oF Fusion oF Low MELTING -POINT 
ORGANIC SOLVENTS —The heat of fusion of a solvent 
can be calculated from the freezing-points of two 
solutions at two different concentrations. The 
Poa described in the February issue of the 

ulletin of the Chemical Soctrety a Japan, consists of 
a small vessel immersed in an ether or pentane bath 
cooled ın quid air, the temperature being controlled 
by an electric heater The heats of fumon were 
calculated from the values of two points falling on the 


straight line obtained by plotting against the loga- 
rithms of the molar fractions. 


ACCURATE HEATS OF VAPORISATION OF Liguips.— 
A paper by J. H. Mathews appearing in the Journal 
of the American Chemical Seiad for March 1926 

escnbes the accurate determination of the latent 
heats of evaporation of fifty-nine ere The liquid, 
contained in a glass vessel surrounded by vapour and 
ded from the arm of a balance, is heated 
electrically by a platinum spiral ımmersed init The 
method gives values which are more trustworthy than 
those obtained from vapour pressure measurements, 
since small errors in the dgtermination of the vapour 
pressures lead to relatively large errors in the value of 
the latent heat. 


INFLAMMABILITY OF FIREDAMP IN THE PRESENCE 
oF BrackpamMp.—The limits of inflammability of 
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firedamp in atmospheres which contain blackdamp 18 
the subject of a report by H. F. Coward and F. J 
Hartwell of the Safety ın Mines Research Board 
(Mines Department . Saféty ın Mines Researth Board. 
Paper No. 19: The Limits of Inflamnfability of Fire- 

amp in Atmospheres which contam Blackdam 
M.SO Price 6d. net). It was found impossible 
to explode air-firedamp mixtures contaiing more than 
25 per cent. of carbon dioxide or moré than 38 5 per 
cent. of nitrogen “The pee amount o bask: 
nt explosion in air-firedamp 


damp n to prev 
mixtures lies poner these limits and depends on 
the ratio of carbon diomde to nitrogen 1g the black- 
damp 

CHANGES IN THE GASTRIC SECRETION oF BIRDS — 
In his investigations on the stomach of the pigeon, 
Claude Bernard found that, while the young are 
being reared, the glands of the first of the three 
stomachs of the parent birds ish a lacteal secretio: 
which, while it softens the grains they eat, also 
modifies this grain so as to render it. suitable for the 
young birds. After a time, however, the stomachs 
of the parents resume their normal condition and 
begin again to secrete ordinary gastric juice, which 
contains from 25 to 5 per cent of gastric acid 
Since this acid would be highly injurious to the 
young, the latter are dmven from the nest by their 
parents and, if incapable of fending for themselves, 
soon ish of starvation That this instinctive 
knowledge of the poisonous character of the normal 
gastric juice is not shared by all birds 1s shown by 
observations by P J Kaas, described in the Ati della 
Pontificia Accademia dells Scienze (Nuow Lancet). 
A nest of five goldfinches, transferred to a cage, were 
fed morning and evening, through the wires, by the 
parent birds, until one day, two hours after their 
morning meal, they were all found dead. Evidently, 
if the young birds are unable to fly and feed them- 
selves before the time when the gastric juices of the 
parents revert to their normal composition, they 
egy not by inanition, as is the case with pigeons, 

ut by poisonmg It ıs a simgular phenomenon, 
which has been repeatedly confirmed, that this 
reversion occurs simultaneously with both ts 
The elimmation by these means of the individual 
birds incapable of supporting themselves 13 regarded 
as one of the processes by which the preservation of 
specific characters 18 effected. 

5 à m 

MANUFACTURE OF SMOKELESS FUEL —In a paper 
recently read before the South Wales Institute of 
Engineers at Cardiff, Mr. David Brownhe disguased 
the production of free-burning smokeless fuel by low- 
temperature carbonisation by processes invol the 
compression or bnquetting of the charge Such 
processes may involve mechanical compression of the 
viscous charge during carbonisation, preliminary 
bogies by means of pitch or other binder, or 
preliminary briquetting without the use of an ex- 
ternally produced binder Processes of the last class 
usually necessitate the use of very high pressures, but 
a new process (Delkescamp) of German origin was 
described ın which a portion of the coal gfound to a 
colloidal condition with water 1s admixed with the 
use of quite moderate pressures, and the mixture can 
be briquetted and then carbonised at low or high 
temperatures. Mr Brownle put forward a strong 
plea for the further study of low-temperature carbon- 
ation. That it 18edificult to establish on an 
industrial scale 1s clear from Mr Brownle’s statement 
that the relevant processes and patents are numbered 
by hundreds, yet none of these i8 known to have 
established itself permanently 


* on the other hand, 


° 


- must be given the greatest sane) 


770 


Vocational 


HE rt under notice is the’account of a research 

in pocational guidance undertaken jointly by 

the Industrial” Fatigue Research Board and the 

National Institute of Industnal Psychology. UR 
to the present, most ‘of the work on vocatio 

ology has been concerned with vocational 

selection, which is an attempt to choose by scientific 

means those from a group of applitants who are most 

likely to be suitable for some c occupation. 

In vocational selection, no attempt is made to deter- 
. mine the best careers for those who are unsuccessful 

in the particular tests given. Vocational guidance, 
to determine the special 
qualifications of a child with the view of guiding him 
into the career best fitted for his abilties. It a 
wider outlook than vocational selection, and is of 
ter social importance ; ıt is, however, a far more 
fifcult study on account of the multitudınous 
occupations which” children can enter and ther 
varyın chological reqnirements. 

Only, C huadced chuldren were examined during 
the inquiry, the main object being to test the possi- 
bility of the method rather than the reliabihty of the 

ts. The first step taken was to select a repre- 
sentative London borongh, and then to find out the 
occupations taken up 1000 children who had 
recently left the schools where it was pro to 
ive the tests. This gave an indication of the labour 
dand ın the district and the relative proportions 
ef the various occupations Paige loyment. One 
hundred children—half girls and ys—who were 
leaving school within a were then examined. 
Their intelligence was tested by a 
verbal tests, and by performance tests. These various 
means of testing intelligence served to discover the 
medium through which native intelligence 
expressed itself, and avoided the error of assumi 
that sg os Sa can only be by means o: 
words. olastic tests and of special abilities 
were also given, and an attempt was made to estimate 
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Guidance.! 


the character, qualities, and the home conditions of 
the children examined, 

Wher all ible information in regard to the 
children had beer gathered, a consultation tack place 
between the psychologists concerned in the research, 
the teachers, and the members of the care committee. 
Each child was nally discussed, and no hard and 
fast rules were laid down’ as to what particular test 
scores were required in order to recommend an 
occupation to a child. Each child was considered 

y, and all the factors bearing on his case 
taken into consideration. Thus it might happen ‘ 
that although a particular child had sufficient in- 
kg peas for a certain occupation, yet he was lacking 
in the special abilities or the character qualities it 
demanded ;. when this was the case he would be 
advised #0 take up an occupation where the lack of 
such qualities would be no hindrance. Or a child 
might have the special qualities demanded by an 
occupation ın a marked degree and yet lack sufficient 
in ence to make advancement in the occupation 
possible, so that to send him into that employment 
would mean that he would ultimately fail. 

After two years, the homes of all the children were 
revisited and information as to their present employ- 
ment gathered. Among those children who had been 
able to enter the employment recommended or one 
similar to it, 83 cent. were satisfied and only 
2 per cent. were dissatisfied; of those who had not 
entered the employment advised, 39 per cent. were 
satisfied and 42 per cent. were dissatisfied. Moreover, 


fewer chan of place had occurred among those 
who had en the advice given than among those 
who had not. 


Although the fewness of the numbers of children 
dealt with and the shortness of the penod which has 
iyo ace since the original advice was given make 
definite conclusions impossible, xc those already 
obtained are most encouraging and certainly warrant 
further research along the same lines. Fortunately 
this is being undertaken on an extended scale by the 
National Institute of Industrial Psychology through 
the generosity of the Carnegie United Kingdom Trust. 


Diffuse Matter in Interstellar Space.* 


j AX attempt is first made to estimate the density, 

- temperature afid state of ionisation of gaseous 
matter diffused through the stellar system. It is 
concleded thaf the density is about 10-™ gm./cm.?, 
temperature 10,000°-20,000°, and that atoms are 
ionised down to 15-20 volts. 

The black-body temperature of space is about 3°, 
but analysis of the processes of interchange between 
radiant energy and atomic kinetic energy in diffuse 
gas indicates that ionisation and capture form the 


main process ; and this tends to raise the temperature 
to the level of effective tem tures of stars inde- 
pendently of dilntion of tion. (Hottest stars 

this, 


temperature 18 lowered appreciably, but not excess- 
ively, by radiation of electrons at encounters without 
capture (orbit switches). The temperature of diffuse 
nebul~ will be same as that of general interstellar gas. 
This tem ture cannot be found accurately, because 
it depends on the distribution of stellar iation far 
in the ultra-violet,” where ıt es rash to apply the 


black-body -law ; but it is as likely to exceed as to` 
fall short of estimate. : 


3 Summary of the Bakenfn Lecture deirvered by Prof. A S Bddmgton, 
E.R.S., before the Royal Socssty an May 6. 


NO. 2952, VOL. 117] 


An upper limit to density (about 10-*) is obtained 
from the dynamics of stellar motions; the gravitational 
effect of greater mas would eae ead agi of stars 

ter those, which are o . The more 
efinite estimate (10) ıs based on the extension and 
distribution of condensations of the medium (diffuse 
nebula) by the application of the theory of equilibrium 
of an isothermal gas. It 1s concluded that the central 
density of a diffs a nebula of typical size is about 
r0o™, 


The usual equilibrium formula for the amount of 
ionisation is modified to apply to matter in a ‘field 
of ‘evenly diluted’ radiation. Calaum is mainly 
doubly ionised, but there 15 suficient singly 1onised 
calcium to give H and K absorption ın distant stars. 
Assuming that the abundance of calcium is the same 
as on the earth, and using Milne’s determination of 
the monochromatic absorption coefficient, the first 
calculation gives an H and K absorption of 1 mag. 
eat too parsecs. Neutral galcium 1s nearly a millon 

es weaker. Sodium is mainly mngly ionised, and 
the first calculation gives D lines of neutral sodium 
about rh strength of H and K lines. Corrections 
are indicated which would make calaum absorption 
weaker and sodium absorption stronger, and it appears 
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that the regults are consistent with the appearance 
of H and K and shghtly weaker D lines in stars 
distant noe 3908 panier: If the hight passes through 
a nebulous condensation, the required distance 18 
reduced. A 

These results are compared with the phenomenon 
of ‘ fixed ' sodium and calcium lines ang according 
to Plaskett’s investigation, must be ascribed to an 
interstellar cloud. Arguments associating the pheno- 
menon with the gtimulation or emission of matter 
from the star showing the lines appear to be untenable 
It is considered that absorption occurs evenly along 
light-tracks; but ıt 1s recognised that limitation to 
stars of earher than B3 18 not very satisfactonly 
explained. In most stars of later a (where fixed 
lines are not marked by stellar lines) the absence may 
be ascribed to insufficient distance 

The dumming of distant stars by interstellar gas 
would be caused chiefly by electron scatteying, but 





this 1s insufficient to produce observable effects It 
is considered that the absence of any reddening of 
distant stars 1s no évidence of the transparency of 
space, It ıs imposablé on the present ‘theory to 
explain obscuration of stars by dark ħebulæ, and the 
uestion anses whether we must not admit that these 

mtain non-gaseous (meteoric) matter, in order to 
account for their opacity. 

The accretion of mass by stars moving through the 
interstellar mediuma must in general be very much 
less than loss of mass by radiation, so that there 1s no 
appreciable effect on the rate of stellar evolution. It 
ig suggested, however, that there will be differ- 
entiation of those stars which have velocities less 
than the velocity of sound (about 4 km. per sec.) 
Possibly these may reach a steady mass—a specula- 
tion bearing on the association of the B type of 

ectrum with unusually low velocity and with con- 

ensations of interstellar gas, 





Research on the Fauna of Malaysia. . 


HE periodical Treubta, the organ of the scientific 
institutes centred at Buitenzorg, Java, is now 
in its eighth volume, and it functions as the chief 
medium for the publication of researches specially 
concerned with the Malayan fauna It 1s issued at 
no fixed dates and each completed volume comprises 
four parts. In the ‘recent numbers of that journal 
are various papers of interest to students of zoo- 
geography, and to specialists in taxonomy 
Dr. H. C, Delsman, in collaboration with Dr. 
J. E. de Man (in vol 6, liv 3-4), provides a well- 
illustrated account of certain edible crabs obtainable 
m the Batavia fish-market under the Malayan name 
of radjungans The commonest species 1s Neptunus 
pelagicus (L), which meets with a ready demand 
among native consumers. It is identical with the 
“blue swimming crab” of Australia, which is the 
chief edible crab ın the Sydney markets The species 
1s very widely distributed, occurring continuously 
from the Red Sea, through the Indian and Pacific 
Oceans, to Japan. Its presence at Port Said 1s remark- 
able and 1s probably due to the cu of the Suez 
Canal. Although this crab is the dominant saleable 
ies in Batavia, there are a number of other species 
Gat ae sold in smaller numbers. These have been 
submitted to Dr. de Man in Holland for examination. 
Among them, Neptunus sanguinolenius (Herbst) also 
occurs around the Hawaiian Islands in abundance; 


Charybdis cruciata (Herbst), with the cruciform mark 


on its carapace, has been suggested as the crab 
mentoned in the story, by old wnters, connected 
with the legend of St Xavier and the crucifix, 
Podopthalmus ngu (Fabr.) differs from all other 
Indo - Pacific swimming crabs by its enormously 


elongated eye-stalks, which together occupy the 
whole width of the carapace. 

Other papers in the same volume are chiefly con- 
cerned with insects, and of these, one of the most 
interesting is by Mr. Oscar John on termites. This 
contribution is wider in its scope than the others, 
since it deals with species from Ceylon, the Malaya 
Peninsula, and the islands of Java, Sumatra, etc 
Included ın this article 13 a discussion of post- 
embryonic development and caste differentiation 
among such insects. Most of the species belong to 
the family Termitide, and, of these, the economy of 
Macrotermes carbonarius Hag. is he Haaser ulustrated. 
Of special interest are photographs of the queen 
surrounded by her attendant workers in the royal 
cell, which strongly recalls Escherich’s well-known 
figure of the same feature in Termes belltcosus. 

Vol 7, liv. 2 is devoted to reports on vanous 
orders of animals, mainly insects, found in the island 
of Buru. Mr. J K. de Jong of Amsterdam deals 
with the reptiles. Twenty-seven species are men- 
tioned, two of which are believed to be new. 
The papers on insects deal with a number of families 
of leoptera by vanous authonties. Diptera 
Nematocera are jacked by Mr F. W Edwards 


of the British Museum, and Dr. H. H. Karny of | 


the Buitenzorg Museum has ‘an extensive paper 
on the long-horned grasshoppers (Tettigonridas) 
found in the island Vol 8, liv. 1-2, 18 given up toa 
long memoir by Graf. Hermann Vitztkum of nich 
on Malayan Acar, wlustrated by more than roo 
figures. About one-half the es enumerated are 
new, and both parasitic and free-living forms are 
dealt with. 


The Scott Polar Research Institute, Cambridge. 


TH inauguration of the Polar Research Institute, 

founded at Cambrıdge ın memory of the late 
Captain Robert Falcon Scott, took place on Saturday, 
May 22. The pr were somewhat modified 
by the recent industrial upset, which prevented Dr 

ansen and a group of other eminent foreign explorers 
from attending, so that a lecture on the “ Aims of 
Polar loration ”, by Dr. Nansen, had to be 
abandoned. However, on &he invitation of the Vice- 
Chancellor, Dr. A C. Seward, a party of some thirty 
non-residents, of whom more than twenty had crossed 
one of the polar circles, jomed a number of residents 
at a dinner given by him, and most of the guests were 
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able to visit the Institute in its temporary quarters 
d the afternoone Amongst those, present at 
the dinner were Mrs. Hilton Young (Lafy Scott), 
Admural Sir George Egerten, Rear-Admuiral Skelton, 
Sir J J Thomson, Sir Charles Walston, Sir Wilham 
Hardy, Sir Geoffrey Butler, and representatives of all 
the important British Antarctic E itions. 

At the dinner the Vice-Chancellor, in welcoming 
the guests, spoke of the honour done to the University 
of Cambridge by the trustees of the Scott Memorial 
Fund in handing over tò ıt the care of the Institute 
and an endowment of nearly 12,0e0!? 

Sir T. W. Edgeworth David, in returning thanks 


Ld 


772 


NATURE 





on behalf of the guests, spoke of the scarcely touched 
resources of the polar ons, and of the scientific 
problems the clues of which are to be found there and 
nowhere dise, He teferred fiso in glowing terms to 
the man whose” name the Institute commemorated, 
and to his companions. The wonderful sketches of 
Dr. E. A. Wilson were especially remarked upon, o 
which some were on view in the Institute in the 
afternoon. 


The toast of the Institute was °p i Gongs rae 
mander Hilton Youn responded to 
aoe (Mr. Frank De ). Commander ‘toa 


inted out that the Institute now maugurated 
ENI not only a worthy memorial of the great 
deeds of the pest ut alsoea source of inspiration for 
the future. generosity of the Scott Memonal 
Fund trustees enabled the University to begin the 
work of the Institute, but in,order to erect a building 
for its accommodation q further 10,000. 18 Tequired. 
THére must be many who woyld wish to do honour 
to the name of Captam Scott and assist in further 
research in the polar regions. 

The Director outlined the means by which the 
committee of ae ement, consisting of the Vice- 
Chancellor, Dr Mill, Mr. R. E. Priestley, Mr 
J. M. Wordie, and himself, hoped to realise the aim 
of the Institute ın assisting polar research. They 
had seen during the afternoon the nucleus of the 
collections of books, maps, and polar travelling gear 
which would gradually become a comprehensive 
library and museum—a source of information for 
those who were undertaking research in polar matters, 
whether by exploration itgelf or by more academic 
means. The discontinuity in polar research was 
largely due to the fact that the results and e nee 
of one expedition were sometimes not published and 
were dispersed, so that later expeditions were unable 
to profit thereby. The Director ınvited the deposit 
of origin alrecards and tecbhical gear so that such gaps 
eet be bridged. The pictorial side of polar re- 
search was not neglected, es y in the pictures of 
the Franklin Search ition, presented by Dr 


F. H H. Gnuillemard, those of the 1895 ex tion, 
resented by Mrs. Kriel (Lady Markham), and the 
aay arra Nova 


collection of ofthe oe of the 


Expedition, the of the photographic artist, Mr. 
H. G. Pontu e building the committee had in 
mind to co ct when funds permitted would con- 


tain provision for the rapidly increasing library, the 
° practical museum, afd research rooms, to be used by 
any one discussing the polar regions, whether working 


up field observations or preparing to go to make them. 
In esp Fagg! regret, at the absence of many 
eminent fore lorers from the gathering, the 
Director emp the internatio character of 


polar eani ánd expressed the hope that there 
would always be close co-operation between those in 
charge Of the Institute and its well-wishers in other 
countries. 


University and Educational Intelligence. 


Camarfbes —The University has returned to work 
and with the ned examinations looming large 
upon the horizon, the majority of people are loo 
anx1ous. This anxiety is m many cases intensifi 
by the fact that some of the tests will now take place 
within the period allotted to social functions. 

The Committees. which 1s engaged in making offers 
of lectureships and demonstratorshi to those 
entitled to them under the new statutes presented 
an intenm repérte dealing with the principles on 
which ıt is working. In general, lecturers are being 
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offered a basic salary (for a basic amount of work) 
of 200]. namng to 250} and 300l. after three and ten 
years’ service respectively. emonstrators are being 
offered 150/.; in each case a fellowship allowance 18 
to be made to such persons holding appoint- 
ments as are not éellows of colleges. A list of those - 
to whom offers have already been made is published, 
from which it & that almost ‘all those who 
have been called demonstrators in the past will now 
be termed lecturers In pomt of fact they have, 
in the vast majority of cases, been carrying out the 
duties of lecturers for a long see ye will now 
have an official title ae tein eir actual 
work, but it is doubtful ther they will receive 
the seniority to which they are entitled. 

Mr. J. Gray, fellow of King’s College, has been 
a ag iri University lecturer ın experimental zoology. 

Gray has been engaged on cytological research 

since the War. 


EpINBURGH.—The Curators of the University of 
Edinburgh have eran Prof. A J. Clark, at 
pon resent professor o coe haere and dean of the 

aculty of Medicine, University College, London, to 
be profeasor of materia medica in succession to the 
late Prof. A. R. Cushny, who died on February 25. 


Loxpon.—The ste of 114 acres behind the British 
Museum, purchased by the Government for the 
University of London, has been re-sold to the vendor, 
the Duke of Bedford, under the terms of the conv 
ance, which provided that if the site could not 
used for the purpose in five years, the 
vendor should be given the option to re-purchase. 
The announcement has made a impression 
in the University and cannot fail to have an important 
bearmg on future developments 

Convocation on May 11 adopted three resolutions 
adverse to the recommendations of the Departmental 
Committee of the Board of Education. These 
declared that the creation of a Conncil to control 
the finance of the University would have “ prejudicial 
effects ” upon the University, that the reconstitution 
of the Senate would be ‘a grave error,” and that 
necessary modifications of the constitution of the 
University should be formulated by the Senate and 
not by a Statutory Commismon. It should be added 
that the mesting was sparsely attended owing to 
the general strike, and that the terms of the resolutions, 
eee recommended by the standing committee, were 

eviously circulated. The suggestion that the 
on should be considered at an adjourned 
p pie or that an extraordinary meeting of Con- 
Ran should be convened, was not, however, 
supported. The opposition which the Senate 1s 
offering to the report of the Departmental Committee 
is centred Yee ee ee 
Counal. A large majomty of the members of th 
Senate would prefer that the Council should be a 
statutory finance commuttee of the Senate with a, 
prescribed constitution. A Committee has been 
appointed by the Senate to draw up suggestions for 
an agreed reconstitution. 





A LIMITED number of seed anal 
to the fifth course of training to be held this summer 
at the Official Seed Testing Station, Cambridge, on 
June 21-July 20, on the following conditions. Appli- 
cants must be (a) ar we by seed firms; (b 
recommended by pirate icultural colleges, an 
institutions ; or (c) approved the Council of the 
Institute. The aieh following the course is 
also open to approved practical seed analysts Appli- 
cations must reach the Secretary, National Institute 


will be-admitted, 
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of ra apg Botany, Huntingdon Road, Cambridge, 
not later than June 7 


APPLICATIONS are invited by the Empire Cotton 
Growing Corporation for a number of research 
studentships—senior and junior—edch of the annual 
value of 2503 plus certain allowances for travelling 
expenses, lecture fees, and books Candidates for 
senor studentships must be uates who, since 
taking their degrees have had at least a year’s training 
ın research methods, or have done a year’s post- 
graduate work in agriculture, or taken other advanced 
post-graduate courses. Junior studentships are ın- 
tended to assist men who, a3 a rule, have all 
examinations for, and are otherwise qualified to take, 
a degree qualifying for the senior .studentships. 
Particulars of the studentships and forms of applica- 
tion can be obtained from the Secretary, Empire 
Cotton Growing Corporation, Millbank Hotse, Mall. 
bank, SW.1. Completed forms must reach the 
Secretary by, at latest, June 22. 


In an article by Prof Grossmann in the Chemiker- 
Zeitung for April 17, attention 18 directed to the fact 
that interest ın the.study by technologists of foreign 
languages and expecially of English, w ich is of vital 
unportance for the rebuilding of the German export 
trade, has lately begun to recover from the setback 
caused by the War. At Charlottenburg a lectureship 
1w ‘‘ Technical English’ has been established, and the 
English lectures have been very popular. Reference 
1s made in the arhcle to the recent publication, under 
the name of “ Technische Sprachblatter,” of a cheap 
series of instructive d s, representing a great 
variety of mechanical and other apphances, reference 
to the numbers on which y facilitates the 
memorising of technical terms in the foreign language. 
An illustration is reproduced showing a on 
through a street, with no fewer than sixty different 
objects numbered and indexed below in English and 
in German, Thus the study of technical terms, which 
often a considerable difficulty when reliance is 
p upon dictionaries, ip very greatly facilitated. 
A parallel senes might be very useful to students in 
Great Britain. 


Tue fourth biennial conference of the International 
Federation of University Women is to be held on 
July 27~August 2 at Amsterdam. A preliminary 
|code published in the Federation’s Occastonal 

aper, No. 5, specifies the following among >ther* 
subjects for discussion: the question of an inter- 
national . language, international fellowships for 
research, recent developments in pre-school education, 
some results of the inquiry into methods of secondary 
education. The same Pa contains from 
holders of international fellowships, namely, from 
Dr. Hanna Rydh, who was awarded 3001. by the 
British Federation of University Women, on “ The 
Age and Art of the Cave Men,” and from Dr. Leonore 
Brecher of Austria, who was awarded 1000 dollars by 
the American Federation, on “‘ Colour Adaptaton of 
Pupæ,” and a summary of publications by the holder 
of the Swedish Federation prize fellowship for research 
ın science and holders of the Rose Sidgwick Memorial 
fellowships. A hst is given of club-houses in the 
United Etates, Belgium, Canada, France, Great 
Britain, and Italy which offer man privileges to all 
traveling members of tte International Federa- 
tion. Associations of university women ın Bulgaria, 
Luxembourg, and Roumania were admitted to the 
Federation in 1925. Egypt, Esthonia, Germany, and 
Poland have associations which will, it 1s hoped, be 
affihated before long. 
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Contemporary Birthdays. 


May 29, 1855. Sir David Bruce, K.C.B., &.R.S. 

May 29, 1843. Major Patrick George Craigie, C.B. 

May 31, 1845. Col. Rookes Evel rompton, C.B 
®May 31, 1863. Sir Francis E. Younghusband, 
K.C.S.I. 

June 1, 1866. Dr Charles B Davenport, Ph.D 
(Harvard). ° 


June 2, 1850. Sir Edwatd A. Sharpey-Schafer, F.R.S. 
June 2, 1866. Dr Leonard Ersinne Hull, F.R.S 
June 3, 1853. Sir W. M. Flinders Petne, F.R 5S. 





Sir Davip Bruce, though by birth an Australian, 
was educated at Stirli igh School and the Uni- 
versity of Edinb . He entered the Royali Army 
Medical Corps in 1883. t professor of patho- 
logy at the Army Medical School, Netley, from 18 
until 1894, he afterwards sap io in a series o 
investigations (constituting m ity. his opts} 
on the causation of certain diseases aff man arf 
animals, namely, Mediterranean or ta fever, 
cholera, sleeping sickness, tetanus, and trench fever 
importance of his discoveries and conclusions in ` 
these fields of inquiry are well known The Royal 
Society awarded him one of its Royal Medals in 1905, 
and the Buchanan medal in 1922. Sır David was 
the recipient df the Albert Medal of the Royal Society 
of Arts in 1923. He is a corresponding member of 
the Paris Academy of Sciences. 


Major Craic, who was born at Perth, was educate 
there at the Academy, and at the Universities of 
Edinburgh and Cambridge. He has carried out much 
official work in agricultural matters and ın statistical 
inquiries for successive Governments and for public 
authorities In 1900 he was president of ion F 
(Economics) of the British Assocation, and in 1902 

esident of the Royal Statstical Society. He was, 

m 1897 until r906, assistant sa a the 
Board of Agriculture and Fisheries. He been 
Gilbey lecturer m the history and economics of 
agriculture ın the University of Cambridge 


Col. CROMPTON was educated at Elstree and Harrow. 
Entering the army after school life, he was, down to 
the year 1875, in India with the Rifle Bngade. 
Afterwards he ed in electrical engineerng, 
founded the firm which bears his*name, and continued ° 
as Managing director for nearly thirty years. During 
the early period of electric supply, Col Crompton 
shared with Mr. Ferranti most of the work of designing 
the power stations of Great Britain, and abrdad in 
the same field he has develo undertalongs. He . 
has been twice president of the Institution of: Elec- 
trical Peel Early this year the Faraday Society 
awarded him its gold medal. Elected by the Institu- 
tion of Civil Engineers (roxo) as engineer to the Road 
Board, he was responsible tor the major portion of 
the experimental work which led to modern gece 
ments. Col. Crompton, after the War, was the 
recipient of an award mom the Awards {o Inventors . 
Commission for work on the ‘ tanks.’ s 


Sir Francis YOUNGHUSBAND, soldier, traveller, and 
eographer; was born at Murree, and educated at e 
Eiron College and Sandhurst. After attaining his 
army captaincy in 1889, he transferred to the 
Indian Tohua ent. He bas travelled ın 
Manchuria, Chinese kestan, the Transvaal, 'Rho- 
desia, and in many other parts of the world. Sır 
Francis was awarded the Founder’s al of the Royal 
Geographical Socie m 891° publications 
include “ Wonders of the Himalaya ” (1924). 
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Societies and Academies. 


. LONON. 


Geological Society, May 5.—K A. Davies: The 
geology of the country between Drygarm and Abeg- 
gwesyn (Breconshire). The area, 20 square miles of 
country, is situated 5 miles north of Llanwrtyd Wells, 
and 3 or 4 miles south-west of the Rhayader. district. 
The rocks belong to the Bgla afid to the Valentian 
series, but the latter only is described in detail. The 
Valentian rocks rest conformably upon the Bala. 
The sediments are generally of the mudstone-and- 
shale type, with subsidiary bands of grit and con- 

omerate. A fall graptolitic succession in the 

alentian rocks has been proved. The area lies on 
the western flank of the Towy anticlinonum, but 
the strata are folded into a subsidi syncline (the 
Gwesyn syncline) and anticline (the Rhi t anti- 
ecline), with their axes parallel to that of the main 
structure, that is, from south-west to north-east. 
Kaulting is practically restricted to the southern side 
of the Gwesyn syncline, where for some distance an 
important strike-fault se tes the Birkhill from 
the Bala rocks. The are highly cleaved, the 
strike of the cleavage-planes being approximately 
parallel to the strike of the strata. The total thick- 
ness of the Birkhill rocks is similar to that of the 
Rhayader country, but much greater than at Plyn- 
lumon. The Birkhill rocks are thicker on the north- 
western than on the south-eastern side of the area — 
R M. Jehu: The geology of the district around 
Towyn and Abergynolwyn (Merioneth). The area, 
about 35 square miles, lies south-west of the Corris 
district. The rocks belong to the Bala and Valentian 
series, and consist mainty of mudstones and shales 
with subordinate bands of grit. The district is on 
the south-eastern flank of the Harlech dome, so that, 
ın general, the strata strike from south-west to north- 
east and dip south-eastwards ; but the area is crossed 
transversely by large anticlinal and synclinal folds, 
the axes of which trend north-north-eastwards in the 
south and become north-and-south farther north. 
The Bala or ie fault runs from south-west 
to north-east through the area and is marked by 
the straight, steep-sided Tal-y-llyn Valley. This is 
probably a tear-fault with comparatively little vertical 
displacement. The southern part of the area is much 
eafiected by aneng and three main groups of faults 
may be recognised; 
group; (2) a north-east and south-west group; and 
(3) a north-west and south-east group. The rocks 
are Bighly cleaved, and the extraction of fossils is 
thereby rendered difficult. The strike of the cleavage- 
planes 1s approximately from south-west to north-east. 


Linnean Society, May 6.—A. W. Hill: The hed 
Lileopsis, a study in geographical distribution. ere 
are some fourteen clearly-marked species. Three 
occur in N. America from Alaska to Florida and 
Arizona, one both in EN. America and in ES. 
Amenica, and one in Mexico agd in Ecuador. One is 
found in Brazil and one in the Andes of S. America, 
another in western S erica and Chiloe, and one 
in the Falkland Islands and in S. Georgia, while the 
remaining species are natives of Tasmania, Australia 
and New Zealand. The leaves are rather in the nature 
of phyllodes, since a imen Has been found with 
small leaflets attached to the septate rachis,— 
R. D’O. Good: The genus Empetrum. Empetrum 
has a very wide but discontinuous geographic range. 
In the nothern hamugphere it occurs almost everywhere 
above the latitude 40°N. In the southern hemisphere 
it was found in western South America below the 
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latitude 35° S., throughout Fuegia and the Falklands, 
and in the Tristan d’Acunha island up. The 
abundance of the génus has resulted in collection 


of an unusually large number of specimens, which 
differ considerably among themselves. This variation 
is due chiefly to differential development of general 


habit, degree of hairiness, sha 
arrangement of leaves, angle of 
flower, and colour of , showing three distinct 
types of variation, ‘continuous’ ‘ compound-con- 
tinuous,’ and ‘discontinuous.’ Very few of the 
theoretically ible character-combinations occur, 
and any individual plant can be placed without 
hesitation into one of distinct units. This feature 
is due mainly to correlated variation (the association 
of a partic condition in one variable character 
with a definite condition in some other character), 
but also to. marked geographical gation.. The 
apes eonstitution 18 best exp taxonomically 

y recognising two distinct species, one with a sub- 
species, a variety and three forms, and the other 
with three forms.— J. T. Cunningham.. On the nuptial 
pads of wie toads from the Lamarckian point 
of view. nuptial pads of the common frog are 


and size -of leaf, 
insertion, sex of 


_ thickenings of the horny 6 inn on the inner sides 


of the fore-fest or hands. y are entirely absent in 
the female. They give the male a firmer hold of the 
female ın the axillary amplexus which precedes 
spawning. In amplexus, althragh the males hands 
and nuptial pads are partly ın contact with the skin 
of the female, they are also in contact with each other, 
and the more the female struggles the more tightly 
are the pressed together. There are bones 
beneath the pads, while the skin of the female in 
contact with the hands covers the soft abdomen. 
Thus the nuptial are in harmony with other 
secondary sexual in male animals in bang- 
related to mechanical stimulation, which 18 confin 
to the males —B. M..Griffiths: The phytoplankton 
of the Isle of Anglesey and of Llyn Ogden, North 
Wales:—Miss Isobel Dean: Atmigmapit haswsih, 
n.g. et sp. ; a new alcyonarian type. 


Paris. 


Academy of Sciences, April 19.—-Paul Appell: The 
arithmetical nature of Euler’s constant. A correction 
to the note on the same subject in the Pecos OTe 
of the Compiss rendus.—Charies Moureu and les 
Dufraisse, Autoxidation and antioxygen action. The 
catalytic actions of njtrogen compounds. General 
considerations. Numerous compounds of nitrogen 


exert an action on autoxidaton.— — Tritxedca: 
Certaini congruences —A. Buhl: Continued groups 
and the integration of Maurer’s equations.— — Cartan: 


Certain differential systems the unknowns of which 
are forms of Pfaff.—Georges J. Rémoundos: Paths 
of determmation and asymptotic values of algebroid 
functions.— — Swyngedauw: The change of velocity” 
of a belt close tothe points of contact with the 
pulley.—F. Baldet, V. Burson and H. Grenat The 
magnetic storm and the aurora borealis of April 14, 
1926. The magnetograph at Mendon Observatory 
showed two strong deviations on April 14, and several 
good photographs of the solar layers were obtarmed 
at the same e. In the evening a fairly intense 
aurora was observed, and simultaneously a strong 
deviation of the magnetic needle was recorded. It 
is in to note that she interval of time between 
this magnetic storm and the earlier one on March 9 
was nearly exactly 8 R/6, in accordance with the rule 
miscovered. by M Deslandres, that the time interval 
between magnetic storms is a simple multiple of 
R/6, R being the period of synodic rotation of the 
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sunspots.—Raoul Ferrier: The transformation of 
pre-quantic equations.—Svend Aage Schou: The 
absorption of the ultra-violet rays by aldehydes. 
Absorption is stronger in hexane solution than in 
water, and this is interpreted as being due to the 
formation of the hydrate in water. * The absorption 
of the extreme ultra-violet rays by well ‘ purified 
aldehydes is very small: ıf this is attrib to the 
presence of some of the enol form, then the proportion 
of this in neutral aqueous solution is certainly less 
than 1 in 15,000.—Michel O Samsoen and P. Mondain 
Monval : e specific heat anomalies of vitreous 
bodies. The case of bonc anhydride and glycerine. 
The specific heats of these substances, plotted as a 
function of the temperature, show discontinurties 
similar to those found by the dilatometric method, 
but the temperatures of trdnaformation do not 
exactly correspond.—-V. Auger and J. N. Longinescu : 
Uranium oran and reds.— A, Traverse» The 
mechanism of the oxidation of manganese to perman- 
ganic acid by Proctor Smuith’s reagent (alkaline 
persulphate +silver nitrate). The mixture of solutions 
of alkaline persulphate and silver nitrate gives rise 
to silver peroxide which can be isolated in the form 
of 3A4g,0,.AgNO,. The formation of this peroxide 

lains the catalytic action of silver nitrate in the 
omdaton of manganese salts to permanganate by 
persulphates —Jean Marc Dumoulin: The catalytic 
dehydration of the vinylalkylcarbinols. Trials of 
various catal for this reaction showed that the 
best yields were obtained by alumina precipitated 
from the sulphate according to the ad of 
Senderens. alcohols have been dehydrated 
and the resulting hydrocarbons (pentadienes, hexa- 
dienes, and heptadienes) identified.—R Lantz and 
A. Wahl: Some new derivatives of the naphtho- 
quinones —C. Dauzére: The inversions of temperature. 
A study of the effect of the nocturnal radiation of the 
soil on air temperature —Ph. Joyet-Lavergne: The 
<lifferences of potentials of oxidation and reduction 
<n the spores of Egutsetum arvense-—E. Chemin: 
Colaconema retsculainum. This was found by A. L. 
Batters developing in the external membrane of 
Desmaresita Dudresnayi, and was considered by him 
as belonging to the genus Colaconema(?), The author 
gives further de and considers t the inter- 
wogation mark may be removed as the genus is 
andoubtedly Colaconema.—R. Combes : Study of the 
vutumnal migration of the nitrogenous substances in 
‘he oak, by analysis of whole plants. the analysis 
of seedling oaks it was shown that while changi 
their colour the leaves lose more than half their 
oitrogenous substances, and this accumulates in the 
‘iving organs. During this migration the amount of 
uitrogen in the whole plant does not vary sensibly.— 
Marcel Brandza: Potychromy in Myxomycetes living 
m fall sunlight—-E. Aubel, L. Genevois, and J. 
‘Salabartan: Remarks on the culture of a yeast in a 
tynthetic medium.—Alphonse Labbé :- A‘new halophil 
copepod, Paramatts sanguinsus. 


COPENHAGEN. 


Royal Danish Academy of Science, and Letters, 
November 27, 1925.—-H. A. Kramers: Some remarks 
m the theory of absorption and refraction of X-rays. 
The general connexion between the absorption and 
efraction of electromagnetic waves can also be traced 
«0 the X-ray region. It allows of a simple explanation 
«f certain features of the rimental laws of X-ray 
sbaorption, and leads to-definite predictions ing 
he dependency of the refraction on the wave-length. 

December 11, 1925.—C. Juel: Congruence of the 
second degree. The congruence of straight lines in 
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— 
space can be defined as a congruence contained in a 
linear complex which is of the second order and the 
second class and has o, g or 4, or else infinite 


number of straight lines in common with hyper- 
boloid in the complex. congruence is algebraic, 
ang is determined by y descriptive results. 


January 15.—Niels Nielsen : ie Met on certain 
developments of a holomorph ction. Applying 
the principle of remversement ( Journal de Crelle, t. 132), 
two sovelopiients fre indicated of a holomorphic 
function in the neighbo of the origin, develo 
ments of which the region of convergence is generally 
closed. (2) Research on cylindrical functiens and on 
certain analogous functions. Research on derivatives 
of the function of Lommel, ‘taken in relation to two 
parameters, and on homogeneous and linear differ- 
ential equations of the fo and sixth order, obtained 
for their above-mentioned derivatives. Integral 
representation of these functioas and certain relevant 
developments in infinite series. i 

January 29—Niels Bjernum: Studies on: ion- 
agsociation. (1) The influence of iontassociation on 
the activity of ions by degrees of association which are 
not very great. An approximate method is given of 
calculating the influence of this association on the 
activity of ions.—Th. Madsen: The avidity of diph- 
theria anti-toxin (Th. Madsen and S. Schmidt). e 
tate of reaction for the neutralisation of diphtheria 
with anti-toxin varies considerably for different anti- 
diphtheric sera. This appears from ents' both 
in vitro and 1 vivo, and is of considerable importance 
as the curative qualities of the seram. 

Fe 12.—C. Wesenberg-Lund: Contributions 
to the nology of the genus Daphnia. The author 
has in ted numerous races of the genus Daphnia 
from different localities. Remarks are made upon the 
systematics, the buoyancy theory, and modern studjes 
of heredity in this genus. : 

February 26.—C. H. Ostenfeld: On the origin of 
the flora of Greenland. Thanks to the collections 
made by the many recent tions (mostly Panish), 
the distribution of the flowering plants along the whole 
of the coast of Greenland is now comparatively well 
known. Thereby a good base for a treatment of the 
origin of flora and its ways of immigration is ted. 
A not inconsiderable part of the more hardy ae 
are 8U to have survived the ice-age in Green- 
land, but a closer limitation of this ap is not 

ible. The main part of the flora, however, has 

igrated into Greenland after the maximum extent 
of the ice-covering, and the immigration has probabl 
had its maximum in the post-glacial warmer epoc 
which existed also in Greenland. Most bf thé species 
have come from N. America, and a much smaller 
number from Europe. This Euro element con- 
sists of (1) high-arctic species, pro DIT ee 
via Spitsbergen, (2) less arctic species from Iceland, 
and species which have been introduced in: the 
time of the old Norse settlements. 

April 23.—G. Hevesy: The exchange of atoms in 
soli in co uence of heat-movements. 
Explanations can be, offered, on one hand, by the 
velocity with which che substance into 
another, and on the other hand by the magnitudes 
of their electrolytic conducttvities. The paper deals 
principally with the question of the dependence of the 
velocity of exchange on the constitution of the crystal 

te of which the solid is built np.—August 
Rrogh : The hormone of the*hypophysis in: the 
circulation. Through tie action on- the melanophores 
in the skin of the frog, very low concentrations of 
ituitrin can be determined’ The concentration is ` 
ound to be higher in the jugular than uf the saphenous 
vein. ; 
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‘ “Diary of Societies. 


SATURDAY, Mar 2. 


Roya. Lewrtroriog or Qarar Barra, at 3—Prof. A. Moret: Une 
Rérolotion socale en Hgypte vers 2000 ar. J.-0. 

Norra or Ewo.axp [eerrrors OF Mucmeu AND Meonawnca, ENGINEERS 
araki and 8tadents’ Bockon) (pore Generel Moet as a— 


wonssion on Paper by J. G. Taylor on Coal and ite Banded Oon- 


statuenta—Prof J. le: Notes on the Tour m Belgium and 
Garmany (Address). 


MONDAY, Mar 31. 


Rovan Soormry or Ants ang Meeting), at 4 oe tae on Bir Arnold 

Tebot Muson: The tary Raomd and Potantmlitzes of the Persian 
pare. 

Vioroaia betrrore (at Central Buildings, Westminster), at 4.80,—Major 
L. AL Daves. Evolution. 

Sorverons’ berm vriom, et 6.—Anntal Generel Mesting. 

Royal Soormry or Mepronre:(Odontology Sectacn), at 5.80.—Annual 
General Meeting and Ohnical Meetin, 

RoraL Grocraruroat Boorwry (es Ahan Hali), at 8 80-—Dr. F. M. 
Ohapman. Darwin's Obile. 


TUESDAY; Juwe 1. 
Socurry or Grams TronmoLocr (at University College), at 280,—Sir 
Ages (Demonstra 


W. M. Flinders Pete: Glesa m Barly tion end 
Lactare) 

Rovay Iusrrruriom or Grear Barran, at &14.—Biig.-Gea. Bir Peroy 
Sykes: Bheh Abbis of Persia, the Oontamporai y of Queen Blumbeth. 
ZootogicaL Soosrr or Loxpom, ab 6.30 Re on the 
Additious to the Soa s Menagerie darin the month of May 1926 — 
Dr. F. Ohapman: Hehibition of Lantern Slides iaryatng ird Lafe 
on the Raıro Colorado Island.—A. A, Le Boner: tho Habita of the 


Order Narsupislra —Prof. R T. . (a) Bono E Pauamtes ot Rats in 
the Zoolag.cal Society's Gardens ) Thy Paring aso Factor m the 
pees of Gapeworn Disease in’ ee on, uckeiman: Growth 
gos in the Skull og the Baboon ( 2 poreartus).—S Hust: 
scnptions of New Mites, ineluding Four New Species of ‘Red Spider.’ 
—J H. Power: Note ch the Occurrence of H Anura at Loba 
Bechuanaland Protectorats.—H O, Wilkie: 6 Ossicula auditas 


the Common Bor (Afeles taxas), 
Row say Booery{at Biitsh Institute of Radiology), at 8.15 
WEDNESDAY, Juwa 1, 
SocrmTy oF 


Giseg TrommoLoar fh 
Hlestile Oo. Ltd , Wembley, at at 
from the Boada La 


Rewaroh Laboratories, Geusral 
ed W Ryde: iene anaon 


M. Parkin, and Prof. W. B. B. Turner. The Influence of Motsture on 
the Rate of Melting and on the Pro on Of Boda-Lune Silica Glasses. 
—Dr. 8, Mnglsh and Prof. W. N. 8, or: The Physical Properties of 


Royau Leerrrortow or Gamat Barracm, at 515 —Prof. Dayton Miller: 
Hther Drift fixpernmont at Monnt WAson. 

Roya. Boctsty or Muprcorn, at 5.90,—Sir Jagadis O, Bose: The Acton 
of Alkeioids and Cobra Venom on the Pulse of the Plantand Animal. 
Uestrrotiow oy ĦBLEOTRICAL 3 (Wireless Becton) at 6.—P, W. 

Willans : Low Fiequency Interralre Transformer. 

Soorcry or PUBLIO ANALYSTS AXD OTHER AwaLYrTiaaL Oneuiere (at 
Chemical Reuse at nt a Lucas, Problems in ocnnemon with 
Ana ‘nt Egyptian N 

Roya Sooistry or Masta 8 
The Ong of Tuan so; Ee Baran 
sooproal Methods. 
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THURSDAY, Jusa 8, 


Irox AMD Dgerrrurs (Annal Moeing) (ab Institution of Oml 
Hnogineers), at 10 2 w@ Presentation o e ee Geld Medal to Mr 
Hugh Bart.—fir W. Peter R ita Preanientaal Address.— 

Report on Heterogeneity of Steel Ingots By a Sab-Commities of 
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ckenson: A Mots on 
the Datributon of Bilicates in Steel Ingots. —J. H. Whiteley: Ghost 
Lines and Banded Btructure of Rolled and Forged Mild bteels.—At 
290 -,W. H. Dearden and O. Benedicks: Magneto Ohanges m Iron 


and Breai balow 400%, 0. 
Roya Bocurrr or Morons ( (Laryngology, Becam), at raar Willum 

Willcot:: Naml Sinontis as a Cause of Toxemes.— 

He eco i Dr. F. B Reynolds <A Fatal Case of Ie 
non the Ethinodal Arr Cells: with 
of the Path of Infection. 

ppimagtiatie at 490.—Dr, A. N. H. Tuttap: The Aikal Pervhlorates 
and a New le eoncern the Measurement of 8 Lattice 

Cella —Dr. T, B ton. On 


nee 
poal 


Aluminum ar prono: Part L—Prof. M. V. Appleton, R A. 
Watson Wats, and J. F. Herd: On the Nature of Atmosphenos, TI. 
—To be read ia title onlg:—Prof. O H. Lees: On the Determma- 
tion of tha Bpenho Heats of Gases at 

Cons'ant Volume em! thar Rato by Adubeho Expanmon—T. G. 
Room: A Genera! Configuraizon in Bpace of any Number of Daan 
sions analogous to the Double-Six of Lines ın Ordmary Space,— 


Bhmination of the Nodes in Quantum Mochanies ; {è Rea 
Quantum MNechanjos with an applicatson to yey ate ttenng 

À. Fage and L J. Jones: On the oft an Asroñal for Two Dima 
mone Fion Ti W. Carter: On the on of a Locomotive Dnnig 


Iustrrvra oy, ParnoLooy awp RrsrancH (Bt Mary s Hosptali, Paddmg- 
ton), af 8.—-Dr. O. B. Myers: Freudian rie ae 

Rovat lerrrroriow oy Guaat Burra, at —Dr. J. Newton Friend- 
Tron in Avhquity. . 

Ourea Socusty, at 8. 

FRIDAY, Jox 4. 

Inox axp Bres leerrrors (Annual Meeting) (ab Institatson of Gyl 

Taena at 10 ne ae of Award of the Andrew 
Scholarships for 1926-7 —D Brownhe: Coal Blend- 

ing.— wna Notes on the ne ee of hain h Ge 
Direct Redustion in the Blast Furnase—Dr W. 
Batson, and N. P. Torker: Bflect of Nass m the neat Treeunent of 
Nickel Btoel.— G R. Woodvine and A. L. Roberts: Infinenoe of 


G. Bieter and T. H Turner: The Hardness of Carbon Stecls at 
—~A. BR. Page: The Herd and of H 
Bpeed SteeL—A. B. Cameron and G. B. Waterhouse: The Effects of 


Arsents on Steel —E. D. Oampbell and H W. Mohr: toa a 
oelestro-motave Potential of soms 8t differing in 


pice- 
pein AOT geben wa lr Lea r OAE TA of 
Phosphorus in 1s contammg Tungsten. 
Rorat Soourrr or Munros (arrapolog? Becstion), at 10 30 4 m— 
Ouna! Meeting. 
a cat, Bogor (at University College), at 5.—O. T. Onions: 


aoa i 
Rovat Bocrwrr or "or Axion (oto logy Section), m éfternoon. 
GeoLogiers’ Association (at Univermty College), at 7.80.—Prof. B. H. 
Rarwo.ps: A Geological Tour n South and East Afnea (Lecture). 
Bora. Lwertrortow or Gruat Barrax, at 9.—Prof. J. Garstang : 
Researches in Palestine, 


SATURDAY, Joxa 5 


RoraL Soom:y or Mevroure (Otology Bedtion), ın morning, 

RoráL lowrrrertom or Gaaat Barrar, at 3.—Sir Walford Davies: The 
‘Imad and the Perfect Fomrth; ther Uses from Hnucbald to the 
Present Day. (With Mumoal Dlostratons.) 

e o 
PUBLIC LECTURES. 
MONDAY, May 8L 


Lowpom BonooL or Eoowomros, at 5.—Prof. T. H Pear: Fitness fo» 


Work. (Ineceeding Lectures on June 1 and 2.) 
Tar emaL ouran, oya) School of Minea), at 5 15.—Prof. L. Denoel 
Tobbi and Sabmd ence. eding Lectures on J 
pong Boek . Mdgeworth David . Past Tee Ages cf tha W e 
ia ther ky of Animal and Plant Life, with specal reference tc 


the Australian Bridence. (Snocesding Lecture on June T.) 


TUESDAY, Juwa 1. 
Garasnax CoLLaor (Basingball Street), at 6—So A Walford Day.es 
Music. (Bucweding Lectures on June 2, 8, and 4). 
THURSDAY, Juma 83. 


Onrusza Parsic Garban (Bwan Walk, Chelsea), at 5.—Prof. J MoLear 
Thompson: The Plant as an Mngineer. Ta aT ie Lecture.) 


` CONFERENCES. 
SATURDAY, May 29. 


Amocatiow oy Woxrs Borsos Tracrmns (ab Northampton School fo 
Grois), at 12 80. 


Jursa 1 amp 2. 
B&oxiow Xavzroroorgue (m Pars). ; 
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Recruitment for Indian Services. 

HE structure of dyarchy originated, by the 
T Government of India Act 1919 was carried up 
anpther story by Statutory Rules and Orders. 1924, 
Nos. 354 and 355, issued by the India Office. By those 
Orders the control of the servants of a local government 
was put in the hands of ghe local government up to 
and including the power of dismissal “‘ for good and 
sufficient reason.” The local government was thus 
put ina position to secure due diligence on the part of 
its servants: At the same time, for the protection of 
the servant from victimisation, these Orders prescribed 
appropriate inquiry before the infliction of any punish- 
ment and set up a suitable system of appeal. The 


“Government of India is the most usual appeal body, 


and it is interesting to note that special machinery fot 
dealing with such appeals has recently come into being 
by the appointment of the chairman and other members 
of the Public Service Commission. 

The control of existing servants being in the hands 
of the local government, it only remained to transfer 
to the local government the power of making new 
appointments. This is done by Statutory Rules and 
Orders 1926, Nos. 390 and 391, recently issued. 

Within certain reasonable and necessary restrictions, 
these Orders give the local government a free hand as 
to method of recruitment. In this the Orders go 
beyond the recommendation of the Lee Commission, 
and rightly. The Lee Commission recommended that 
in any recruitment by a local government the Public 
Service Commission should determine “ the standards 
of qualification and the methods of examination.” In 
an article in our issue of July 12, 1924, entitled 
“ Europeans in the Indian Services,” we pointed out 
that that recommendation violated the principle of 
provincial autonomy, and it is fortunate for the 
future of dyarchy that the new Orders make the local 
control of the transferred services effective by tans- 
ferring also in full measure the power to appoint and 
control the government servants engaged in the ad- 
ministration of these services. 

_In one point only do the Orders show any distrust of 
dyarchy. The local government is prohibited from 
lowering the standard of admission without the 
previous sanction of the Governor-General in Council. 
It is not clear why it should be suggested that any 
local government would have a desire to lower the 
standard. It is true that in India, as in Great Britain, 
there are always ‘people of influence’ going about 
trying to thrust their incompetertt relatives into ‘ soft 
jobs,’ but surely the local government of a governor’s 
province is sufficiently strong to deal with these people 
without this particular piece of support. This lack of 
trust is a universal characteristic of our nation; each 
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pa 
of us is perfectly convinced of his own impeccable 
honesty, but at the same time considers it necessary 
that his fleighbour’s honesty*should be safeguardéd. 

This, however, is the only blemish, and it is a slight 
one, For the rest, the local government is given All 
the freedom a reasonable local government could ask. 
It is free to recruit in any mannex it pleases, so long as 
it does so by’ means of a cdmpetitive examination or 
on the advice of a permanent board of selection set 
up by itself. 

At the same time, the position of an existing servant 
is safeguarded by the condition that any appointment 
that would adversely affect him requires the previous 
sanction of the Govemor-General in Council. This 

“very effective safeguard, along with the Orders regulat- 
ing dismissal, should completely allay the fears which 
the Indian civil servant has sometimes felt as to the 
security of his position. 

These fears have never been shown by the young 
men at the British universities who furnish the recruits. 
The true state of affairs is masked by the fact that at 
the present time the London, competition selects fewer 
Europeans and more Indians than in pre-War days. 
Because of this, people jump to the conclusion that our 
universities are no longer prepared to send their best 
to India. That is wrong. They send their best to 
the competition as much as ever they did. The study 
of the university records of the European Indian civil 
servants recruited now and before the War shows the 
standard of the present-day entrant to be fully as high 
as that of the pre-War entrant. The true explanation 
lies not im the deterioration of the European condidates, 
but in the improvement of the Indian candidates. 








——— 


Scott’s Polar journey and the Weather. 


Scotts Polar Jousney and the Weather: being the 
Halley Lecture delivered on May 17, 1923. By Dr. 
Ge C. Simpson.’ Pp. 31: (Oxford: Clarendon 
Press ; London: Oxford ; University Press, 1926.) 
as. 6d. net. ' 

T was natural for Dr. Simpson to choose the subject 

of Antarctic weather for his Halley Lecture, 1923, 

in view of the important contributions he has himself 
made to our knowledge of Antarctic meteorology. 

Dr. Simpsen commences witt a lucid exposition of the 

chief meteorological featyres, with particular reference 

to the relation between radiation and air temperature, 
to the formation in the atmosphere of inverted tem- 
perature gradients when the sun is low or below the 
horizon, to the blizzards which disperse the inverted 
temperature gradients and thus raise the surface tem- 
perature, and to the effect of these On sledging con- 
ditions, including the friction on sledge runners. He 
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then reviews the main vicissitudes experienced by 
Scott on his journey to and from the South Pole, and 
discusses the importance of the weather in contri- 
buting to the disgster which finally overtook the party. 
The serious blizzard experienced by the outward- 
bound party in an unfavourable position at the foot of 
the Beardmore Glacier delayed them, net only during 
the time they were laid up, but also on the lower reaches 
of the glacier, the surface of which became covered 
_with soft snow in which the sledges sank to the cross 
pieces. This delay was, however, partly offset by 
bridging of the crevasses with snow. Followed the 
ascent to the gooo ft. plateau and the traverse to 
the Pole, the disappointment of finding that Amundsen 
had forestalled the party, and the return to the 
head of the glacier. The effort of sledge-hauling 
at this altitude in a mean temperature (January) 
of ~19° F. was undoubtedly tremendous, and the 
party naturally looked forward to a rise in temperature 
on descent of thé glacier. The temperature did rise, 
only to fall again before the bottom was reached, andl 
to fall still further as the party, now reduced to four, 
pushed northwards along the Ross Barrier. At this 
stage of the journey, Scott met generally light north- 
erly winds, insufficient to. blow away the softer 
surface snow, while the favouring southerly winds foi 
which they prayed were infrequent and not of sufficient 
force to cause the thorough mixing of the air which 
would have raised the temperature and improved the 
surface. These conditions lasted until Oates made th» 
supreme sacrifice, the party falling always further anc 
further behind their time table. Finally, only elever 
miles from One Ton Depét and plenty, the blizzarc 
came, but a blizzard of such strength as to rende: 
travel impossible and of such duration (at least ten days 
as to cause the final catastrophe. These points are dis 
cussed by Simpson in detail and in graphic language. 
Scott himself maintained that his arrangement 
were adequate, and that no one in the world woule 
have expected such conditions so early in the autump 
In his message to the public, he says: “ Our wreck ™ 
certainly due to this sudden advent of severe weathew 
which does not seem to have any satisfactory cauge 
I do not think human beings ever came through suc 
a month as we have come through....” Dr. Simp 
son makes it clear that conditions were unusual, nos 
indeed in the occurrence of such low temperatures 
but in the duration of the cold period unrelieved b 
blizzards. Herein lay the unforeseen element. Thoug 
the onset of the very severe blizzard on March 19 we 
the actual cause of the disaster, it was, tragically, th 
absence of blizzards atid the consequent intense col 
for some time previous to this date which rendered tk 
disaster not only possible, but even probable. 
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. Biology and Human Life. - 

(1) Life and Evolution: an Introduction to General 
Biology. By Prof. S. J. Holmes. Pp. ¥+449. 
(New York: Harcourt, Brace and Co., Inc., 1926.) 
3.50 dollars. 

(2) I Belioug in God and Evolution. By Prof. 
William W. Keén. Fourth edition revised. Pp. 
tog. (Philadelphia and London: J. B. Lippincott 
Co., 1925.) 5s. net. 

(3) Plain Speaking. By the Rev. T. R. R. Stebbing. 

„ Pp. 218. (London: T. Fisher Unwin, Ltd., 1926.) 
7s. 6d. net. 

(4) Evolstion and Creation. By Sir Olive, Lodge. 
Pp. 164. (London: Hodder and Stoughton, Ltd., 
“1926.) 3s. 6d. net. 

(8)"In Search of Reality. 1: Organic Evolution. 
By J. E. Williams. Pp. 256. (London: Gerald 
Duckworth and Co., Ltd., 1925.) 7s. 6d. net. 

(6) The Growth of Brology: Zoology from Aristotle to 
Cuvier, Botany from Theophrastus to Hofmeister, 
Phystology-from Harvey to Claude Bernard. By the 
late William A. Locy. Pp. xiv+481. (New York: 
Henry Holt and Co., 1925.) 4 dollars. 


(x) S Prof. Holmes points out in the preface to his 
volume, biology has during the last half- 
century exerted a profound influence upon human 
thought and human action, particularly through the 
theory of evolution and through modern views on the 
relation between heredity and environment. No one 
can lay claim to a liberal education unless he has made 
himself acquainted with at least the rudiments of the 
science. Prof. Holmes has made a bold and, on the 
whole, a successful attempt to cover the whole field of 
modem biology in such a way that his book can be 
read with interest and profit not only by the elementary 
student but also by the general reader. 
is competent, comprehensive and clear, and the book is 
eminently readable. With an eye presumably on 
recent developments in the United States, the author 
has devoted a good deal of space to the evidence for 
organic evolution. The problems of development and 
heredity are dealt with clearly and skilfully, and the 
practical bearing of our modern knowledge is brought 
out in a final chapter entitled, somewhat grimly, “ The 
Eugenic Predicament.” Our only criticism of the book 
is that the illustrations are, on the whole, rather poor 
and imperfectly reproduced. 
(2) Dr. Keen’s little book is one of the most effective 
contributions we have seen to the Fundamentalist 
controversy, and it is not surprising that several 


editions of it have been called for during the last three , 


years. Dr. Keen is a distinguished surgeon who has 
seen in his own lifetime the rise of the Darwinian theory 
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and the final acceptance by men of science and by 
all intelligent laymen of the doctrine of evolution. 
Throughout it all he has rétained a firm belief in Chris- 
tianity, and he finds no difficulty in harmonising his 
téligious beliefs with a full acceptance of the theory of- 


descent. This gives special point to his R of 
the Fundamentalist gutoresk; 


“ The recrudescence of the warfare over Evolution, 
as for many years had subsided and, ‘almost dis- 
, except sporadically, is a strange and surely ° 
a ya passing p henomenon. The illogical and futile 
attacks upon acs by some of the miscalled Funda- 
mentalists, and an illogical and even absurd attempt to 
prove that the Bible contains and anticipated the dis- 
coveries of modern science, are doing immense harm to 
religion. There is serious danger, if present tendencie? 
triumph, that intelligent people—those who eventually 
mold the apa ee of the world—will be alienated from 
the Church finally driven from it ” (p. 18). 


There is also a danger, as events have shown, that 
the transference of political power to a half-educated 
democracy may tend to repress clear and honest think- 
ing. There is need, therefore, for the biologist to 
present the case for evolution in a simple sd con- 
vincing way. 

This Dr. Keen succeeds in doing, in an original and 
effective manner. Believing that facts carry more 
weight with ordinary people than arguments, however 
logical and clearly presented, he has given in a series of 
short and incisive chapters a plain statement of specific 
facts, most of them drawn from his own personal 
experience as a surgeon and anatomist, facts4which, to 
his mind, “absolutely demonstrate the solidarity of 
animal life, more especially in the case of the verte- 


Pa 





brates, such as fish, birds, other mammals and man, the . 


highest mammal.” He discusses, for example, the 


homologies of the vertebrate gkeleton, the: extra- e 


ordinary similarity of the internat ear throughout the 
vertebrate series, the similar effects of the endocrine 
secretions, the analogies of development, and, % on. 
The instances are not new, but they are vividly pre- 
sented and rammed home with the weight of personal 
experience and conviction. There are three excellent 
little plates. 

(3), In “ Plain Speaking” we have a collection of 
essays, of very diverse dates, from the pen of another 


veteran, the Rev. T. R? R. Stebbing. Im qne he dis- ~ 


courses delightfully on the ggoup he has made peculiarly 


his own, the Crustacea ; others deal with teleology, | 


thaumaturgy in the. Bible, miracles, the origin of 
language, wolves and wild boars in France. . A mixed 
bag, certainly, but particularly well written and read- 
able. - - 

Of special interest in the present connexion are the 
autobiographical details which are vouchs’afed in 


e 
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“ An Address on receiving the Medal of the Linnean 
Society.” The author took holy orders in the year 1858 
and was ‘plunged straightwéy into the violent contro- 
versies that attended the birth of Darwinism. Being 
young and enthusiastic and fond of a scrap, he joined in 
the fray. What followed is best given in his own words : 
“I approached the reading ef Charles Darwin’s 
‘Origin of Species’ with af easy confidence that I 
should be able to smash up his heresy and others like it. 
+ Instead of hich I became an ardent convert, and 
very soon went on to deliver lectures and preach 
sermons, harping continually on the new views. These 


expressions of opinion were, it appeared, very agreeable 

to those who agreed with them, but very annoying and 

distasteful to the others,” (p. ro). 

” One or two papers of this kind written in the ’seventies 

are here reproduced. It. required a good deal more 
“ courage then than now for a parson to come boldly out 

on the side of evolution. j 

(4) Sir Oliver Lodge’s thesis is that “ there is no 
essential opposition between Creation and Evolution. 
One is the method of the other.” His book is frankly 
popular, and makes little demand on the readers 
intelligence. Sir Oliver is, as one would expect, 
interesting and suggestive on cosmical evolution, but 
not quite so good on the evolution of living things, 
though his discussion of the essential characteristics 
of life (pp. 118-119) is sound and penetrating. The 
spirit of Victorian optimism permeates the book. 

(5) Mr. Williams’ essay in search of truth deserves 
more serious consideration. He also is concerned with 
the reconciliation of science and religion, and sets out 
to inquire how two cardinal beliefs of orthodox religion 
fare at the hands of science—the-belief in human 
survival and the freedom of the will. Both are denied 
by the materialistic determinism which is orthodox in 

*science. Mr. Williams justly claims that the decision 
in these matters is tod important to be accepted second- 
hand, and has,set himself the task of examining the 
evidence for himself in order to come to a personal and 
considered judgment. The present volume gives us 
only the first fruits of his inquiry. He writes: 

“ Although the real issues outlined above must, no 
doubt, be fought out in the psychological arena, since 
the basic problems—those of individual immortality 
and responsibility—relate to spiritual and psychic 

«rather than, to physical proeesses, the p 
battle-grotind undoubtedly lies in the realm of biology, 
in the theories of heredity affd organic evolution. Before 

e itis possible to consider the infinitely complex problems 

of human and animal behaviour in their relation to 
immortality and spirityal reality, it is necessary to come 
to some conclusion upon the much more simple, though 
still intensely difficult, problems of physiological 
development ” (p. 23). 


Accordingly, Mr. Williams states and discusses the 
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modern views on development, heredity and evolution, 
and builds up from them an ingenious and highly 
speculative theory, based on Brailsford Robertson’s 
autocatalyst theory, J. -T. Cunningham’s views on 
hormones and heredity, and the late William Bateson’s 
suggestion in 1914 that perhaps after all differentiation 
has come about by the progressive unpacking of an 
original complexity. ‘Mr. Williams has read ‘and 
mastered his literature in a very competent manner, 
and his theory will be of interest to those who think that 
a mechanistic explanation of heredity and evolution is 
still a possibility. 2 

It is not clear just how far Mr. Williams believes in 
his own «theory, for he tells us at the end of his book 
that he has deliberately pushed some modern lines of 
thought far beyond the limits sanctioned by their 
authors, into the realms of pure speculation, in the 
effort to see how far physico-chemical explanations can 
possibly carry us. He concludes by asserting that the 
most important factor in change is the behaviour of the 
animal itself, and that “ the true origin of physiological 
evolution appears to lie within the complex factors 
which determine animal behaviour.” Having thus 
whetted our appetite, Mr. Williams refers us to a second 
volume, which we shall await with interest. 

(6) Dr. William Locy’s posthumous book takes us 
into the calmer realms of history, and shows us some- 
thing of the way in which biological discoveries have 
been made and new theories evolved. Special attention 
is given to the human note, portraits and biographical 
details being supplied with a lavish hand. The illustra- 
tions throughout are interesting and well chosen, 
particularly those taken from the old Herbals and the 
works of the early anatomists and microscopists. Per- 
haps too much attention is paid to personalities and 
individual discoveries—one certainly gets no very clear 
view of the general growth of ideas. For this defect 
“the author’s method of arrangement is partly respon- 
sible, for he is too much inclined to follow up the various 
lines of research singly and in isolation from progress in 
other directions—hence a certain disjointedness in the 
treatment. 

One might complain, too, that some periods are 
treated in far too great detail compared with others of 
greater importance, that in particular too much space 
is given to the late Middle Ages, while the nineteenth 
century is treated rather cursorily. ‘But it is true that 
the book does not profess to bring the story in any 
detail past about the middle of last century, and one 
can see that Locy was keenly interested in the early 
workers; his elaboration*of detail about them has 
been a labour of love. There are other pomts which 
lend themselves to criticism, particularly his very low 
estimate of Aristotle’s theory of development as given 
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in the “ De generatione animalium,” but these need 
not ob&cure the real merit and interest of the book. 
Although interest in the history of biological science has 
of late years greatly increased in Great Britainy thanks 
in large measure to Dr. Charles Singer, more attention 
still should be paid to it for its educative value. For 
this reason Rr. Locy’s book should find a place in every 
biological library. “It is a pity he did not live to write 
the volume which he contemplated on the history of 
evolution-theory and genetics. E. S. R. 


Sexual Physiology. 

An Introduction to Sexual Physiology : for Biological, 
Medical and Agricultural Students. By ¥. H. A. 
Marshall. Pp. xii+167. (London: Longmans, 
Green and Co., Ltd., 1925.) 7s. 6d. net. 

T is a relatively simple matter to interpret a science 

in a popular way to an audience that is entirely 
ignorant of it: it is a far more difficult thing to simplify 
the complicated for those who, keenly interested, strain 
eagerly at the threshold of their professional careers, 

, since if great care is necessary in the selection of one’s 

subject matter, still greater must be taken in the 

method of its presentation. Whatever else may be 
taught, it is imperative that the student of science 
shall, from his initiation, be made aware of what 
science is and of the discipline that must be self-im- 
posed by those who serve. We may be sure that not 
all those who insistently urged Dr. Marshall to write 
this book, knowing how great was the need for it, 

recognised that they were setting him so difficult a 

task. He was to take his standard work on “The 

Physiology of Reproduction,” refine it, and make it 

palatable to such as possess but a rudimentary know- 

ledge of biology, to students of agriculture, medicine, 
and of pure science. 

This small and remarkably inexpensive book that D?. 
Marshall has written adequately presents that essential 
minimum of information relating to the subject of 
sexual physiology which dught to be possessed in 
common by every biologist, be he pure biologist, 
agriculturist, medical, or sociologist. In our opinion, 
* the apprentice of pure biology cannot read the author’s 
larger work too early in bis career and should not be 
encouraged to begin with the volume under review. 
Medical and agricultural students will be well advised 
to use this book as a supplement to the usual text-book 
of general physiology. Those who are, or-who intend 
to be, active in the field of sociology should be com- 
pelled to read and digesteit before being allowed to 
enunciate doctrines or remodel laws concerning the 
social aspects of human reproduction. The book will 
be largely used. We therefore submit to the author 
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certain criticisms in order that he may conside? them 
against the time when the call will come for the 
second edition. . . ` 

Chapters i.-v., dealing briefly with tħe anatomy and 
physiology of the reproductive system, the sexual 
cycle, pregnancy, parturition, the puerperium, and 
lactation, adequately present the essentials of these 
subjects. Certain alterations can be suggested. In 
the illustration of the sperms of different species it is 
a mistake to show two figures from the érog and the. 
boar, differing in size and form, unless some explana- 
tion of this difference is appended. The alert student 
will imagine that sperm dimorphism, of which he will 
read later, is of the magnitude suggested by this illus- 
tration. Instead of stating that in the bee the femalg 
“ gives rise to two kinds of eggs, one kind developing 
without fertilisation and giving rise to drones or mates 
while the eggs of the other kind, which are fertilised 
by stored-up sperm, develop into workers and queen, 
both of which are females,” would it not be better to 
say that if an egg is fertilised it develops into a female, 
a queen or a worker; if it is not fertilised, it gives rise 
to a male, either sexually functional or else a.drone? 
The statement that “ in certain hermaphrodite species 
the two sorts of sex cells are produced simultaneously 
by the same individuals, but in these the spermatozoa 
and ova are found at different seasons, the individual 
animals sometimes functioning as males and sometimes 
as females,” is an instance of simplification that ends in 
profound obscurity. Finally, we think that the author 
is mistaken in his occasional choice of the teleological 
form of presentation. Those of his fellow-teachers 
who rigorously avoid this all too simple method of 
teaching already find it sufficiently difficult to break 
the student of this habit of thought. 

Chapter vi., on internal secretion, is clear, its and 
necessarily dogmatic. The author is misled by hif 
authorities when he states that "following ovariotomy 
in the hen the erectile structures about¢he head yemain 
unaffected. In point of fact, following ovariotomy, if 
the right gonad does not become active, the head 
furnishings undergo a very marked diminution in 
size. 

In Chapter vii., on heredity and sex, the author enters 
the less familiar field of the genetical aspects of sexual 
physiology. In order fo make the survey of the subject_ 
complete, this was necessary; but the ‘result is dis- 
tinctly unfortunate, for this chapter is marked with 
inaccuracies and much of it is extremely 'obscure. e 
The plea of simplification cannot excuse the repeated 
teaching that the gametes or*the chromosomes carry 
the hereditary characters. The sex-chromosomes do 
not differ from the autosomes in their behaviour. It 
is incorrect to state that “ the Y-chromosome may 
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seem f be wanting altogether so that it was thought 
formerly that the male had one fewer chromosome than 


the female.” It is an established fact that in many- 


forms there is if one sex one unpaired sex-chromosome. 
The attempt to explain in simple terms and briefly 
Goldschmidt’s Time Law of Ihtersexuality is not suc- 
cessful. i 
Chapter vii, on fertility, wal provoke the student to 
serious thought, being rich in philosophy and admir- 
‘ably written? The only statement which we think is 


e unnecessarily obscure is that “in certain breeds of 


fowls Pearl has found further that one of the factors for 
increased egg production is sex-linked, being present in 
the cock only and trangmitted by him to the next 
generation of hens.” The chapter and the book ends 
with an apt quotation from Keynes’ article on “ Re- 
construction in Europe,” and the student reading this 
will not fail to realise how far he has travelled since 
first he opened this excellent work. 
i F. A. E. Crew. 
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A Woman of Science. 

Hertha Ayrton, 1854-1923: a Memoir. By Evelyn 
Sharp. Pp. xv+304+5 plates. (London: Edward 
Arnold and Co., 1926.) 15s. net. 

N her memoir of Mrs. Ayrton, Miss Evelyn Sharp 
has given an excellent account of the life and work 

of a remarkable woman, and ‘has appropriately dedi- 
cated the book to Madame Curie as a co-worker in 

science and democracy for whom Mrs. Ayrton had a 

high regard. 

The volume of some 300 pages is divided into twenty 
chapters and has five illustrations. It is well printed 
and, so far as the reviewer has been able to check, its 
contents are very accurate. Only two slight errors 
"have been noticed, ngmely, on pp. 140°and 303 where 
“ Morley ” appears instead of “ Mordey,” and on p. 229 
(3 line from bottom) where the word “ After ” should 
read “ Before.” 

From the book it appears that in early childhood, 
Phoebe Sarah Marks (as she then was) showed marked 
intelligence and originality, and displayed unusual 
ability and resource. These facts were noticed by her 
well-to-do and talented relatives, the Hartogs, who, in 

wonsequence, gave her an educgtion her parents were 
unable to ‘afford. Miss Marks’ girlhood was never- 
theless a strenuous one, and*when barely sixteen years 


* of age she took a post as governess in a private family 
so that she might help to support her widowed mother 


and invalid sister. Trough her relatives she was 
introduced to many persons of influence and repute, 
several of whom gided Miss Marks in her ambition to 
enter Girton College? which had then been recently 
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founded for the higher education of women. Although 
her examination records at Girton were not brilliant, 
her supporters never lost confidence in their protégé, 
and this confidence was amply juatitied: by her sub- 
sequent achievements. 

Before proceeding to Girton, Miss Marks took great 
interest in physics and mechanics, and helped one of 
her boy-pupils to make a model steam engine. Farther 
evidence of the scientific bent of her mind was given by 
the invention of a “ sphygnometer,” whilst at Girton, 


~and of a “ line divider” shortly after she came down ; 


the latter instrument was put on the market by Messrs. 
Stanley, of Great Turnstile, Holborn, and was described 
before the Physical Society of London. 

Short accounts of Miss Marks’ first meeting with 
Prof. Ayrton in 1882 and of their marriage in 1885 are 
given in Chapters vii. and ix., whilst Chapters x. and 
xi. describe Mrs. Ayrton’s classical researches on the 
electric arc, and her admission to the Institution of 
Electrical Engineers. The origin and progress of Mrs. 
Ayrton’s painstaking work on sand ripples are then 
described in some detail, and in a manner creditable to 
both worker and biographer. These researches led to 
the award of the Hughes Medal (for original discovery 
in physical science) by the Royal Society in 1906, thus 
giving further confirmation of her success in science, 
which had previously been acknowledged by her 
election as member of the Institution of Electrical 
Engineers. 
~ A considerable portion of Miss Sharp’ s book is 
devoted to the part Mrs. Ayrton took in the Suffragist 
movement in Great Britain, in which both authot and 
subject were keenly interested. Mrs. Ayrton’s many 
activities in this campaign must have interfered seri- 
cusly with her purely scientific work, but in spite of 
this, she managed to carry out several investigations. 
She extended her studies on sand ripples and associated 
phenomena, and developed a new type of carbon for 
producing steady arcs for cinemas and searchlights. 

The closing chapters of the book deal mainly with 
the “ Ayrton Anti-Gas Fan,” invented shortly after the 
first gas attack in the War. This invention was a 
development of Mrs. Ayrton’s sand ripple studies and 
of the vortices which accompany the production of 
ripples. Immense difficulties were experienced in 
getting the authorities to give the fan a fair trial; this 
was largely due, in the inventor’s opinion, to its extreme- 
simplicity. Even when the fan was adopted, it was 
sent to the front in insufficient numbers and without 
proper instructions for its use. 

In conclusion, one may*say that this book is an 
admirable record of the life and work of a woman 


e alike as scientist, suffragist, and humani- 
T. M. 
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The Yorkshire and Nottinghamshire 
Coalfield. 


Memoirs of the Geological Strvey, England and Wales. 
The Concealed Coalfield of Yorkshire and N ottingham- 
“shire.” By G. V. Wilson. Second edition. Pp. vi+ 
283 ‘+5 pletes. (London: H.M. Stationery Office ; 
on “Ordnance Survey Office, 1926.) 
8s. net. 


HE second edition of the memoir on the Concealed 
Coalfield of Yorkshire and Nottinghamshire has 
just been issued by the Geological Survey of Great 
Britain. The first edition by Dr. Walcot Gibson was 
published so far back as 1913; at that date thedevelop- 
ment of this important coal area had only just commenced 
and our knowledge of it was relatively slight. Since that 
date numerous boreholes have been put down, a good 
many shafts sunk, and not a few important collieries 
have been developed and are now working and raising 
coal, and in consequence a vast number of data con- 
cerning the geology of this area has been accumulated. 
The present volume, more than double the size of the 
first one, embodies the results of the knowledge thus 
acquired. _ 

The memoir appears at a very fortunate moment 
when this coalfield is undergoing intensive development, 
and, as may be gathered from the recent report of the 
Coal Commission, it is to-day one of the few remunera- 
tive coal-producing districts in Great Britain and bears 
every indication that its future will prove to be of great 
national importance. The present volume will be of 
the utmost use, and possibly no portion of the report 


will be more carefully studied than Chap. iv., which deals - 


with the configuration, structure and limits of the coal 
basin. In this respect the eastern boundary of tht 
basin is the one on which the greatest amount of dis- 
cussion centres, and it is a point which will seriously 
affect the working of the entire coalfield. Thus the 
first report of the Royal Commission on Mining Sub- 
sidence, which dealt particularly with the area described 
in this memoir, which the Commission has spoken of as 
the Doncaster Area, points out that an effective scheme 
for dealing with the flooding due to colliery subsidence 
must be governed largely by the position of the eastern 
boundary of the coalfield, as to which geologists are still 
in doubt. The present -report shows that this doubt 
still subsists. The first report issued in 1873 placed the 
boundary of the concealed coalfield 2 or 3 miles east 
of the Trent ; the final report of the Royal Commission 
on Coal Supplies of 1905 adopts the view of Prof. P. F. 
Kendall, which places the” boundary z0 to 30 miles 
east of the Trent. The present report shows that in all 
probability both views are right, and that in the 
neighbourhood of Newark the limit assigned in the 
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older report is probably correct, whilst to the east of 
Lincoln the “line approximates more nearly to that 
suggested by Professor Kendall.” ° 

The volume before us contains a mass of information ; 
ié discusses the various formations in detail, then pro- 
ceeds as stated to consider the configuration of the 
coal basin, and: finally contains a large number of 
valuable records of sections derived from shaft sinkings 
and borings. The appearance of this volume at the 
present moment will be exceedingly wetone to all 
interested in this importantecoalfield. 


Our Bookshelf. 


Ergebnisse der Bi ; Herausgegeben von K. y 
Frisch, R. Goldschmidt, W. Ruhland, H. Winter- 
stein. Erster Band. Pp. vili+670.° (Berlin : . Julius 
Springer, 1926.) 36 gold marks. 


THE vast and ever-increasing flood of indiscriminate 
publication—including observations of every . degree 
of importance and trustworthiness—which at present 
constitutes a real menace to the ordered progress of 
biological science, brings in its train the need of organised 
publication of ‘potted extracts’ of contempo 
biological literature. An admirable publication of this 
kind summarising modern advances in our knowledge 
of the functional as opposed to the anatomical side of 
zoological science was Winterstein’s great handbook 
of comparative physiology, which, commencing to 
appear some fifteen years ago, has recently reached 
completion. The new “Ergebnisse der Biologie” 
may be ded as a continuation of Winterstein’s 
handbook, to deal with contemporary literature in 
the subject as it appears. The scope of the new 
periodical is, however, rather wider, as its purview will 
cover comparative physiology in the broadest sense, 
including such subjects as plant physiology, experi- 
mental embryology, animal psychology, and the study 
of heredity. 

That the work will be well done is guaranteed by, 
the names of the distinguished quartet of editors. 
The opening volume deals with the comparative 
physiology of the skin of vertebrates, (Biedermann), 
the ascent of sap in plants (Bachmann), the rations 
of the plant-cell to chemical salts (Kaho), onia, 
nitrate and nitrite as sources of nitrogen for the higher 
plants nikow), the social psychology of birds 
(Katz), and the ant of birds (Wachs). The con- 
templation of these titles indicates how .wide is the 
field over which the subject matter is distributed, but 
it also indicates clearly what will be the future of the 


periodical—not a systematic survey of all the literature, 


appearing within its boundaries, but rather®a series of 
summaries of isolated ang restricted portions of the 
subject by competent specialists. Such a system, 
although lacking completeness, is probably on the 
whole of greater real use to students. Thus in the 
volume under review „the first’ article is in effect an 

excellent and well-illustrated text-book of 342 pages 
upon its subject. 

The new periodical will have sto*be added to the 
libraries of all university schools of biology. 
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Practical Coal Production. Preliminaries of Coal Min- 

ing: Prospecting, Explosives, Development, Drainage, 

Venttlagon. Compiled by,Frank H. Kneeland. . 

vii +419. (New York: McGraw-Hill Book Co., Inc. ; 

London: McGraw-Hill Fubtshing Co., Ltd., 1926) 
15$, net. 


Tas little work contains a brief description of American 
coal-mining practice in certain branches of the industry. 
There are six chapters, the cantents of which are: (1) 
Prospecting, (2) explosives and blasting, (3) develop- 
. Ment operagions, drifting, tunnelling, shaft sinking, 


4) planning, projection, development, (5) drainage, 
: 6) ventilaeion and ventilation equipment. When it is 


seen that the whole work only comprises 413 pages, it 
will be obvious enough that no one of these su jects 
can have received anything like adequate treatment, 
and a perusal of the work leaves on one’s mind the 
fmpression that the information conveyed is of a 
decidedly ‘scrappy’ nature. Jo prevent miscon- 
ception, it may be pointed out p. iv., which is 
headed “ Planning, Projection, Development,” refers 
entirely to the lay-out of the surfape and does not 
attempt to discuss the infinitely more important ques- 
tion of the lay-out of the underground workings. 

The work deals entirely with American practice, and 
in ST respect will afford little or no assistance to 

mining engineers in Great Britain. For example, in 

-dealing with shaft sinking, the author states that 
circular, elliptical and other forms of shafts are used, 
but he ‘practically confines his attention to the rect- 
angular shaft; this is the only form that he considers 
when discussing the size of shafts, as indicated by the 
following statement: “Main hoisting shafts vary 
greatly in size, some being as small as 5 x ro ft., whilst 
others are as large as 15x60 ft. in the clear.” He 
makes no attempt at discussing the relative advantages 
or disadvantages of the two types of shaft, but, in con- 
eae with general American practice, takes the 

pees ye ore or less for granted. 

The book ughout contains many little bits of 
useful information, though occasionally we find a mass 
of detail which is y necessary, as, for example, 

ethe elaborate instrugtions for priming and attaching 
the fuse to a blasting cartridge. Such information is 
quite unnecessary for the practical mining engineer, 
and eo p a book, as ıt is always 
far better and more rapidly learnt by actual experience ; 
it is, in fact, one of the weak points of the work that it 
appears in places to be addressed to the beginner at the 
very outset of his career, and in others to be written 

- for the “experienced mining engineer. 

Telephone Communication Systems. By Prof. Royce 
Gerald Kloeffier. (Engineering Science Series.) Pp. 
vii + 284. _ New York: Thg Macmillan Co., 1925.) 
17s. nete ° ` 


THE author gives a brief aecount of the whole field of 
telephony, laying stress on the latest developments of 
the art. In the United States there are morethan 
15 millions of telephongs in use and thousands of miles 
are bridged between many pairs pf fied Sound waves 
would take four hours to tray h the air from 
New York to San Francisco. with e help of elec- 
tricity, however, they go over the transcontinental line 
in about the fiftieth of a second. By General Squier’s 
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method the same wire can also, theoretically at least, 
carry twenty-four simultaneous telephone messages, 
although m m ce arrangements are seldom made to 
carry more then five distinct messages simultaneously. 
The de¥elopment,of the thermionic valve repeater has 
placed long-distance telephony on’a sound engineering 
basis. The invention of electric filters which only 
allow waves of definite frequencies to pass through them 
led to multiplex telephony. 

Heaviside s and Pupin’s loaded cables are still used 
for submarine work and in long-distance land lines. In 
the latter case, however, valve repeaters are now largely 
used. It is pointed out that appreciable reflection 
losses occur when two lines having different electric 
constants are joined together. These losses are quite 
distinct from attenuation losses. We are glad to see 
that a sharp distinction is made between electrostatic 
and electromagnetic interference. The former is 
particularly troublesome on telephone circuits. When 
there are high-tension circuits in the neighbourhood, 
the electrostatic induction sometimes makes. the 
potential difference between the telephone wire and the 
earth so great that there is a risk of a serious shock. 
In the concluding chapter the elementary principles of 
radio telephony are clearly explained. The book can 
be recommended to electrical engineering students who 
desire to get a general insight into the theory and 
practice of telephony. 


Elementary Electricah Engineering: a Lecture and 
Laboratory Course intended for Students preparing for 
the First National Certificate Examination in Electrical 
Engineering. By Prof. O. R. Randall. (Technical 
School Series.) Pp. vit+233. (London: Sir Isaac 
Pitman and Sons, Ltd., 1926.) 5s. net. 


THe combination of lecture work with laboratory ex- 
periments given in this book is good, but we are doubtful 
as to the educational value of some of the mathematical 
demonstrations grven. For example, after saying that 
the average and effective values of the ordinate of a 
sine wave are 2/ and 1/4/2 times its maximum value 
tespectively; it is stated that these relations may easily 
be demonstrated by drawing the curves and finding 
their mean heights. The industrious student, there- 
dore, is expected to draw the sine curve, and the curve 
the ordinates of which are the squares of the sine, and 
get their mean heights. He doubtless knows that the 
results will come out within one or two per cent. of the 
numerical values of the mathematical expressions given 
above, but he will probably prefer to take the easier 
course of accepting the author’s word that they are 
correct. We are told that if the three vectors repre-. 
senting the currents in a three-phase system are added 
together they form a closed triangle and their resultant 
is therefore zero. We think that this is looking at the 
matter the wrong way round. Since the algebraical 
sum of the three currents is by Kirchhoffs law always 
zero, their resultant, that is, the effective value of their 
sum, must of necessity be zero, and therefore the three 
vectors form a triangle. This is true whatever the 
shape of the current waves may be. We fully recognise 
that the mathematical knowledge of many of the 
candidates preparing for the. national certificate is 
limited, but we think that some of the proofs given are 
too sketchy. 
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Handbuch der biologischen Arbeitsmethoden. Heraus- 
gegeben von Prof. Dr. Emil Abderhalden. Lieferung 
182. Abt. 9: Methoden sur Erforschung der 
Leistungen des tierischen Organismus, Teil 1,3 ; 
Heft 1. Spezielle Methoden : o Tierhaltung und 
Tiersuchtung. Ziichiung von wirbellosen Tieren. Pp. 
214. (Berlin und Wien: Urban und Schwarzen- 
berg, 1925.) 9°60 gold marks. 

THE present instalment of the encyclopedic work 

edited by Prof. Abderhalden is concerned with the 

keeping and rearing of animals for scientific observa- 
tions. Dr. Kammerer discusses the subject in so far 
as Reptilia and Amphibia are concerned, and his 
experimental researches are familiar to all zoologists. 

This article is followed by one by Dr. Heitkertinger on 

the general apparatus and technique used jn rearing 

insects. There are also separate articles by different 
specialists dealing with icular methods applicable 
to the Apterygota, the “ Amphibiotica,” Orthoptera, 

Corfodentia and Rhynchota. These different sections 

are something more than guides to the technique 

concerned, since the life-histeries and behaviour of 
representatives of the various orders are discussed in 
detail, with numerous bibliographic references. The 
most extensive contribution is that by Dr. F. Zacher 
on the Orthoptera : this might almost be regarded as 

a complete synopsis of the biology and economy of that 

group. The remainder of the Insecta is to be dealt 

with in future issues. A. D.I. 


Cellulose Ester Varnishes. By F. Sproxton. (Oi and 
Colour Chemistry Monographs.) Pp. 178. (Lon- 
~ don: Ernest Benn, Ltd., 1925.) 15s. net. 

Tms volume of the series of oil and colour chemistry 

monographs is an excellent statement of the properties 

of the cellulose esters- used for varnishes and of the 
finished products prepared therefrom. Particular 
attention has been given to those physical properties, 
viscosity, solubility, bwelling, dispersion, and so on, 
which are important for the practical utilisation of 
cellulose esters in varnish In fact, pp. 58-92 
constitute one of the best and most readable accounts 
of physical behaviour of cellulose esters available in so 
short a space. The nature and properties of the 
solvents of cellulose esters and the reasons for using 
them are adequately dealt with. Chapters dealing with 
the manufacture, application, and examination of cellu- 
lose ester varnishes furnish all the information which 
can reasonably be expected in a volume of this char- 
acter. The subject matter is presented clearly through- 

„out, and the work may be recommended to all those 

* who desire an accurate statement of the present position 

of a growing branch of industry. 


The Birds of the Riviera: being an Account of the 
Avifauna of the Cote d Asur from the Esterel Mountains 
to the Italian Frontier. By Collingwood x 
Pp. xv+155+6 plates. (London: H. F. and G. 
Witherby, 1926.) ras. 6d. net. 
Mr. COLLINGWOOD INGRAN fas produced a book on the 
birds of the Riviera which will be useful to ornitho- 
logists among the many English-speaking visitors 
to that region. The scope of the work excludes the 
Italian portion of the littoral, but, on the other hand, it 
includes the whole of the French department of Alpes 
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Maritimes, a fact which brings many strictly alpine 
species within its epurview. The arrangement is 
systematic, and the tex’ is not burdened by descrip- 
tions of those species which will be familiar to British 
readers at home and are dealt with in the ordinary 
text-books upon British birds. In addition to, English 
and gcientific names, the French and Niçois equivalents 
are conveniently given. The illustrations include 
numerous sketches by the author and a number of plates 
by well-known artists. 


Flora of the Presidency of Madras. By Î. S. Gamble.’ 
(Published under the Authority of the Secretary of « 
State for India in Council.) Part 7: Nyctaginacee 
to Euphorbiaceae. Pp. 1161-1346. (London: Adlard 
and Son and West Newman, Ltd., 1925.) ros. net. 


A MELANCHOLY interest is Snetachied to this revie 
since the author of the work under notice died w 

it was still in the press, though he was able to create 
all but the last few sheets of the proofs. It is greatly 
to be regretted that Mr. Gamble did not live to com- 
plete the flora, for he had an unrivalléd knowledge of 
the region and its flora. 

Part 7 now issued begins the Monochlamydes, 
and comprises the families according to the Genera 
Plantarum sequence from Nyctaginacee to Euphor- 
biaces with some minor deviations, e.g. the Hernandis 
are separated from the Lauraces forming the family 
Hernandiacee to include Gyrocarpus. Four new 
genera, twenty-five new species (mostly first described 
in the Kew Bulletin), and eleven new combinations are 
included. C. E. C. F. 





-Die gasanalytische Methodik des dynamischen Stoff- 


wechsels. Von Dr. Wilhelm Klein und Maria 


Steuber. Pp. 99. (Leipzig: Georg Thieme, 1925.) 

5°40 gold marks. 
Tze authors bring together certain well-known methods 
of aae | metabolism by means of the respiratory 
ex e most spece is devoted to a description 
of the Zwetz-Geppert method, which has not been used 
in England or America for a good many years, With 
the exception of the student apparatus of Benedicte 
which does not give the respiratory quotient, and an 
inadequate account of Krogh’s latest apparatus, no 
description of any of the numerous variants of portable 
metabolism apparatus is given. The book contains 
nothing useful which is not already available:in con- 
venient form to English and German readers. The 
few references to the literature are given with little care. 

: E. K. R. 


Qualitative Inorganic Analysis. By Dr. D. R. Snell- 
grove and Dr. J. L. White. Pp. xi+28r. (London: 
Methuen and Co., Lid., 1926.) 7s. 6d., ea 


Tux explanations acid practical hints given | Jin this 
book are more detailed thân is usual and will be found 
of value. The standard is that required in B.Sc. e 
honours examinations. The authors appear to dislike 
tabular presentation in group.separations,.but there 
can be little doubt that this form. is more convenient 
in laboratory work and in recording the results obtained 
in practical examinations. The book is printed on 
thick paper and does hot remain “open easily, both 
disadvantages i in laboratory use. 
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Letters to the Editor. 


[The Editor does not holh himself responsible for 
can he undertake to return, nor to correspond with 
the writer} of, rejected manuscripts intended fom 
this or any other part of NATURE. No notice ts 
taken of anonymous communications, | 


Dutch Pendulum Observatiens in the Atlantic and 
‘ the Pactfic. $ 


* T am abletto give the following particulars of the 
- popan pendulum observations in the Atlantıc and 
* the Pacific. | In compliande with the request of the 
Geodetic Committee, the Minister of Marine has 
resolved that H.M. Submarme K XIII, appointed 
for service in the Dutch East Indies, will make the 
to Java via the Panama Canal, in order to 
emable Dr. Par ona to make pendulum obser- 
vations in the Atlantic and the Pacific. The main 
object of this véyage being scientific; the route has 
been fixed inlaccordance with the wishes of Dr, Vening 
Meineez. 
On May 26 the submarine will start from Helder ; 
it will be at Fayal cocoa td 4-6, and at Las Palmas 
(Canaries) June 12-16. From there it proceeds to 
the Porto Rico deep, for the second time the 
middie Atlantic ridge, and thence by the Mona Passage 
to © , [where it remains from July 5 until 17. 
It -will at Colon, July 20-22, and at Panama, 
July 22-26.'| In the ific it will at first sail west- 
ward to the deep sea, and then return to the 
coast ; on Aj 6-12 it will be in Mazatlan and will 
reach San Francisco, August 20. It starts from there 
-for the ing of the Pacific on September 2; it will 
be at Honolulu on September 14-27, at Guam on 
October 16-28, and at Yap on Octoher 30-November 2. 
Before rea Guam it penp e Nero deep 
ee 
ts of Surigao, ing the Manila deep, where the 
greatest kndwn sea depth (5350 fathoms) has been 
i Mania from November 11 
until No 17 and sails then for Ambon, where it 
stays from November 24 until November 29. Via the 
Banda d it reaches Bima (Sumbawa), where it 
remains from December 5 until ber 8, and will 
arrive at Surabaya on December ro after a vo of 
e195 days, 109 of which are sailing daye: The whole 
l of the-track is hearly 20,000 miles. 
the light of the experience which Dr; Vening 
Meines# has! gained of the new pendulum apparatus 
on hisevoyage tb Port Said (NATURE, April 10, p. 531), 
some im ements have been made in the Fibor 
of the Meteorological Institute of de Bilt? The sus- 
pension apparatus with one axis, to be placed parallel 
the keel of the ship, has been rep by a su 
with double gimbals in order to avoid the sliding of the 
dulums „caused by the pitching of the vessel 
bably by this means it will be possible to make 
Seva kDn at a lesser depth below the surface of the 
aps ın favourable circumstances at the 
is modificatidh necessitated the con- 
nexion of recording ap tus with the support; 
1s now placed the slit in a horizontal 
ve the former. For the guidance of the 
beerved Soak ae 
e n of the o tıme si during 
this voyafe be intreased by the loan from the 
U.S. Coast dnd Geodetic eat with the consent of 
of Commerce of the United States, of a 
ess ing set. Special thanks are due to the 
i , Mr, E. oe ; the Assistant Director, 
Mr. R. L. Faris, and the Chief, Division of Geodesy, 
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Dr. W. Bowie, for their valuable co-operation in this 
matter. : 

The time signals to be used will be first those of 
Bordeaux, then those of Annapolis, and afterwards 
those of Balboa The co-operation of the U.S. Naval 
Observatory at Washington has been obtained for the 
control of these signals. During the voyage in the 
Pacific rhythmic time ‘signals will be given by the 

werful radio station of Malabar (fava) controlled 

the Observatory at Lembang. + This will control 
iho tiie aignals of Manila which may be need in 
the western part of the Pacific 

At the request of Commander J. H. L. Luymes, 
Hydrographer of thp Dutch Marine and member of 
the Geodetic Committee, the EP her of the 
U.S. Navy sent a set ọf charts of the ific where the 
most recently obtained sea depths are noted. For the 
determination of the sea depth during the vo the 
submarine will be ded with a sonic depth fader 
of the of the British Admiralty, constructed by 
Messrs. won and Sons of London, with nis oe to 
which the cals fa pid of the British Navy, tain 
Douglas, has rendered much valued assistance. ith 
regard to desp soundings, the e of.the submarine 
may also give valuable contributions. 

will not digress into a discussion of the advantages 
that may be derived for science from the observations 
of Dr. Vening Meinesz. I will but mention that as 
the track runs for a t part of the length not far 
from and nearly el to the equator, the question 
whether this is elliptic or not will probably be solved. 
The observations in general, and especially those near 
the coasts, as well as those near the edges of and above 
the great deeps, will be of much interest for the study 
of isostasy and other geophysical problems concerning 
the constitution of the ’3 crust. 

I may perhaps be allowed to ess the hope that 
the example given by the Dntch Navy in the investi- 
gation purely scientific questions will soon be 

lowed by other nations. J. J. A. MULLER. 

Zeist, May 1.- - i 


“Optical Rotatory Dispersion. P 


SıncEe the’ publication of Prof. T. M. Lowry’s 
article in NATURE of February 20, 1926, p. 271—an 
icle which, I observed, drew a gentle remonstrance 
m Prof. Armstrong in the issue of April 17—I have 
felt that some rejoinder was desirable, but was held 
back by the fact that adequately to criticise Prof. 
’s views would require considerably more space 
than the article itself, since almost every statement 
made, far from the definrteness which 
Prof. Lo attributes to It, is highly controversial, 
and it usually reqmres lees space to-make an assertion 
than convincingly to refute it. But perhaps I may 
be allowed to point ont that so far back as 1916, 
(J.C.S., 109, I21I-1216, 1222-1224) I offered a 
reasoned criticism of most of the views which Prof.. 
Lowry has so industriously advocated in the last few 


years, and that hitherto Prof. has not 
attempted any reply to these criticisms. cidentally 
it may be suggested that Prof. does his thesis 
some disservice by a policy of al ess from vahd 


criticism directed against ıt., It may, of course, be 
that the criticisms are unanswerable, in whioh case 
Prof. Lowry’s views require modification. 

In addition to the criticisms already made, I would 
add here one or two more. In the place, Prof. 
Lowry’s views depend entirely upon some observa- 
tions of Biot, made many ago, according to which 
he found that the rotation dispersion of a mixed 
solution of oil of terebenthene and oil of lemon was 
identical with the sum of the dispersions of the same 
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substances: separately (Compt. rond., 1836, 2, 543; 
seo also Ann. Chim. Phys., 1852 [ii], 36, 430). 
Now the accuracy with which Biot could carry out his 
observations was much les than that ible at 
the t time, which may perhaps be ilastrated 
by the fact that whereas Biot theught that quartz 
conformed to his simplest law of rotation dispersion, 


Prof. Lowry himself has shown that a Drude expressi 
of no less than threo terms is necessary to represent 
its behaviour. Farther, it has not been shown with 


modern accuracy, either that the rotation dispersions 
of terebenthene and oil of lemon conform to Prof. 
are definition of ample dispersion, or that when 
“mi together they conform accurately to his 
definition of anomalons di on. Practically all 
modern work has demonstrated very clearly the fact, 
of which Biot was aware, that o “in -exceedingly 
fow cases, 1f indeed in any, erene obian Gy aii 
together two optically active liquids, purely additive 
results. It is doubtful, therefore, whether it is even 
worth while to repeat Biot’s experiment. 
Again, Prof. seems to be unduly partial to- 
the evidence which he adduces in favour of his 
views. Thus, for example, he says: “ Tschugaeff has 
shown that anomalous rotatory on can be 
produced by superposing the o ite partial rotations 
of two radicals if the same molecule, as in /-menthyl 
d-camphorsulphonate.” This statement is utter: M 
misl: . Tschugaeff found the dispersion of $- 
menthyl d-camphorsulphonate ta be anomalous, and 
. he suggested that this might be due to the superposition 
of two opposite partial rotations, but he certainly did 
not show that this is actually the case. It suits 
Prof. Lowry’s view, however, to regard Tschugacefi’s 
assumption as equivalent to a demonstration, but he 
makes no reference to the fact that in /menthyl 
d-camphorsulphonate there are not two asymmetric 
centres in the molecule, but actually five—and even 
six if Prof. Lowry’s idea of the asymmetry of the 
carbonyl group be adopted—so that the rotation 
dispersion of menthyl camphorsulphonate should be 
a very complex affair if superposition of asymmetric 
centres 10 molecule plays a part in it. ` 
It would eastly be possible to extend these remarks, 
i T. S. PATTERSON. 
Organic Chi Department, 
University of Glasgow, 
April 26. i 


I rnp ıt difficult to discover what reply Prof. 
Patterson expects to his courteous letter of April 26. 
From the two experiments which he cites I gather 
that he wishes to call ın question the gen 
position that anomalous rotatory dispersion in trans- 
parent media ts dus to the ton of too normal 
rotations’ of opposite sgn. Ho has, however, 
described these two ents ın such a way that 
its difficult to beheve that either Biot’s or Tschugasfi’s 
paper was before him when he wrote his letter. In 

icular, Biot’s.synthess of an anomalous rotatory 
persion, by su two normal dispersions of 
opposite sign (C.R., 1836, 2, 540), does not depend, as 
he suggests, on the existence of an additive law of 
rotatory power ın mixed hquids, since in the 

first instance the liquids were not mixed but were 
contained in two separate tubes, the superpomtion of 
rotations being purely optical. A precisely similar 
result was obtamed when the two liquids were mixed, 
but there are no numeric] data in the paper which 

Anai dotatacy d Jefnei 
ind aja? romak constant E aga throughout reie e 
Ta a i Ee ie ae hn ol sign: imay oconr im- all thans 
gokia Eg rae a a reverse! of sign, a maomom and 
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would justify the assertion that Biot “ found that the 


rotation ion of a mixed solution... . was 
identical with the sum of the dispersions of the same 
substances separately ” ? nor does my acdckptance of 


the general proposition set out above depend on any 
gach assum. À : i 

In the same way, Tschugaeff’s experiment (Ber., 
I9II, 44, 2023) was not a mere numerical exercise in 
the summation of optical rotations, but a definite 
test to find ont whéther anomalous rotatory dispersion 
could be produced by ‘“intramolecular su ition ” 
as well as by Biot’s process of “extramolecular’’ super- 
position. experiment showed that aa alcohol and. 
acid, the opposite rotations of which would have given 
Tiso to anomalous disperaron if su by ether œ 
of Biot’s methods, also gave to anomalous 
rotatory ion when united into a single molecule 
by the elimination of a molecule of water. This 
successful synthesis has begn ony accepted as 
evidence of the continued Scatence of the opposite 
partial rotations of the two radicals after esterifica- 
ton; and its success does not depend, as ; 
Patterson appears to think, on the of 
law of Ae des superposition, which Tschu himself 
regarded as only a “ first approximation.” Nor is it 
sect Miner the component “normal” rotations in 
any of these syntheses should conform to the law of 
“ simple.rotatory dispersion.” 

Since, as I have shown (J.C.S., 1925, 127, 606), there 
are at least six different ways (mathematical; physical 
or chemical) in which normal rotatory ions may 
be su to produce anomalons rotatory dis- 
persion, is plenty of room for diverse ions 
as to the particular form of superposition whi pro 
nse to this effect in any given case; but I do not 
that any useful p would be served by a discus- 
sion in the columns of NATURE of theese app cations of 
a general principle which was established oncb for all 
by Biot in 1836. _ T. M. Lowry. 
University Chemical Laboratory, 

Cambridge, May I. 


Hardness of Copper-Tin Alloys. 

In NATURE of ieee | 23 I described some experi- 
ments on the eee various materials, the hard- 
ness being measured by the pressure which the 
material can withstand. 

Since that time the same has been applied tq 
many of the metallic elements, and it 1s mmtended to 
form as complete a table as possible of the hardness of 
those to which this method is applicable. : 

Some experiments have also beefl maden the 
hardness of alloys, and its variation with the relative 

i of the constituent metals. ; 





An example for cote oa alley 18 given in the 
accompanying diagram (Fig. I). ese alloys: exhibit 
an peas i ige of paar nas 
tonsfnch* (pure copper) to about 6 ee 
tn), but rising to 220 tons/mch? when one-third of the 


volume is tin ( um metal). The hardnesd of the 
latter is about that of rather a low bers ed spring steel, 
though the other physftal properties of the {ro are ver” 
different 1 
uarftities (a gram or less) of the 
conveniently made by melt- , 


ons of the constituents under 
end of a hard glass tube, using & 


” 
his 


requred alloys could 


ing the proper 
borax in the cl 
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bl th a littl en added. If th 
gas blowpipe with a e oxygen ; Ə 
process 18 properly carried out, the metal becomes 


ee lass globe” hanging by a narrow 
neck to ene ot the gias tube On breaking the 





Best seee ke 
occas 
Ea ee wale dlc! 





globe when ‘cold, the alloy is found as a bright and 
etl Ce bead. 

clear and uncoloured, and it may 
be "assured therefore, that there has been no loss by 
oxidisation. ; i A. Mattock. 


9 Barıng Crescent, 
Exeter. 





Egyptology in Victorlan Dreas. 


As the ‘reviewer of “ Descriptive Sociology ”’ 
o (NATURE, ril 24, p. 578) accuses me of misr 
senting the Vere of chronolo ay, while maring 
an ex paris statement himself of the enekin” a 
a view which bp dialikes, I trust I may be permitted to 
outline the 
All scholars agreed in accep une net me eyru ns 
recorded as to the beginning the history by the 
first dynasty about zo, B.C., until Bunsen in 1845 
a truncation o this to 3600 B.C., rejecting the 
records because of our ignorance of the monuments. 
Yet the Egyptian view was maintained in Germany 
until 1884 or later. Since then, most important 
discoveries of monumental material have led Berlin 
scholars to go back to 4186 B.c,, which is still the date 
“iccepted hy'officials of the Berlin Museum. Further, 
museum authorities ın England, France and 
consider that some centuries earher is a more likely 


« date, but I did not quote them, as they vary. Behind 


all this there 1s still the Egyptian state- 
ment of 5500 B.c. There is no general tance of 
any one , much tô the confounding of European 


Pee tery which hangs on thé debate. To attem 
give here the eager for an of these views llr 
far too extensive ut im 
that all of them mice. as 
out expressing a preference. 
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have done Ae iih 


‘However repugnant the compulsory livery of 
Herbert Spencer may be, to m or others I hope 
readers of Naturs will find in the “ Descriptive 
Sociology ” a fuller statement of Egyptian science 
than has yet been issued, beside the linking of the 
prehistoric ages With the later conditions whit has 


not bean written before. FLINDERS PETRIE. 





By “the Egyptian statement of 5seo B.C.” Sir 
Flinders Petrie means the modern’ calculations based 
on the fragments preserved by ecclesiastical copyists 
of the Egyptian priest Manetho’s “ History of t,” 
written under one of the Ptolemies. His book con- 
tained a general rewiew of the Pharaohs “ with-the 
lengths of their reigns, and the total duration of each 
dynasty ” (H. B “A History of t under 
the Pharaohs ” uate) London, 1879, I. -In the 
first place, a chronolo teal series Ge teach 4 purely 
raisto fature obvio cannot contain an objective 
date such as 5500 B.C. for the first dynasty ; nor, on 
the other hand, can a modern calculation—even if ıt 
onl amounts to the sum of the lengths of the dynasties 
ad led to a given date 8.c.—be legitimately considered 
an io E S ” In the second place, the 
evidence from the monuments has shown the “ abso- 
lute necessity of supposing in the list of Manetho 
contem and collateral d ies, and thus of 

ing considerably the total duration of the 
thirty dynasties ” ee cii. 32). Precisely the same 
ne happened in Babylonia, where the scribes made 
ists of 
and even of the sums of the total lengths of contem- 
porary dynasties in different cities. Moreover, the 
necessity of making allowance on this account in 
dealing with Manetho’s records was already appreci- 
ated by Brugsch in 1877, as is shown by the quotation 
above from the English translation of his ‘‘ Geschichte 
Ägyptens unter den Pharaonen.” 

1917, Dr. Ludwig Borchardt published a recon- 
struction of the Palermo Stone and its then newly 
discovered fragment ın the Cairo Museum (which be 
-—unlike Gauthier, Gardiner and Petrie hi 
considers to be of a separate, though simular 
tablet), and by calculations based on this reconstruc- 
tion convinced himself that the first dynasty must 
have begun at about 4186 n.c. This was accepted 
LM Sa German scholars at the time, s.g. Schaefer, 

the Director of the Berlm Museum: but not by 
Eduard Meyer, who was not impressed, and mam- 
tained lus own chronology, Fe ha some years 
tarlier, and from that time until this generally adopted 
(with shght differences) in Great Britain, in America, 
and on the Continent. One of the most important of 
these “ slight differences ” is Hall’s addition of 200 
years to the Second Intermediate Period, which brings 
the date for Menes back to 3500 B.c, instead of 3300 
B.C. Itis to this modification, proposed not only by a 
museum curator but an historian as well, that Sir 
Flinders refers when he says, ‘‘ museum authorities in 
England, France and 
that some centuries earliér is a more likely date.” As 
the last date mentioned by him has been “ 4186 B c.,” 
the reader na assumes that he means ‘‘ some 
centuries earher ” that, instead of Meyer’s 3300 
which he really has in mind. 

Borchardt’s 4186 BC. was “ demolished ” by Peet 
in the Journal of Egyptian Archaology for 1920, Pp. 
149 ff. Recently the process has been repeated by 
Eduard Meyer in his “ Bie ältere Chronologie p 

tens und Babyloniens.”” The reader has onl 

up half-a-dozen books wntten in the last 
years in Germany to see how unanimously the 


shorter ’ one has been accepted 
THE REVIEWER. 


4 


lengths of the’ dynasties and of their sums, ` 


um {not historians] consider - 
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Relative Intensities of Band Lines in the Infra-red 
. Spectrum of a Diatomic Gas. 


In a previous theoretical discussion of the relative 
intensities of band lines in the infra-red vibration- 
rotation of a diatomic & by one of us 
(Œ. C. Kemble, Proc. Nat. Acad. Sct., 10, 274, 1924, 
and Phys. Rev 25, 1, 1925) the formula z 


ta- Capst, By-Far 0) 


was derived. Here a denotes the area under the 
areola coefficient curve for the line in question 
lotted on a uency scale, and is the mean 
m cal ht of two st&tes involved in the 
transition ; is the energy of the lower en level 
or initial state for absorption; » denotes fre- 
quency of the line. Comparison of this formula with 
experimental absorption curves then available 
for the HCl band at 3 5» indicated fair agreement 
between theory and observation, provided that p was 
calculated from the statistical weight formula 
(2) 


pawm+i m= bb 


in which m denotes the nuclear rotational quantum 
number, 

Fowler (R. H. Fowler, Phi. Mag. 49, 1272, 1925) 
and Dieke (G. H. Dieke, Zeit. f. Phys. 33, 161, 1925 ; 
cf. also E. C. Kemble, Zonk. f. Phys., 35, 286, 1925) have 
shown that the summation leads to the above 
formula, but with the restriction that the statistical 

m=i, $ +, 


weight formula must be 
(3) 
the series of valnes 2, 3, 6, 8, ..... 


por 
thus giving 

In order to obtain a decisive test of the statistical 
weight formula, and also to the asymm. of 
intensity of the two branches implied in formula ‘(1 
{the R branch should be more intense than the 
branch in absorption), the writers have just completed 
a series of observations on the HCI band mentioned 
above, using very short on tubes. The data 
permit the determination of integral absorption 
coefficients a for the lines observed, and the values 
thus obtamed are in complete harmony with the 
symmation rule. 

Using a quartz prism spectrometer we have measured 
the absorption curves for six n paths ranging 
in length from o-r cm. to 3 cm. Curves were drawn 
of the areas of individu ion lines plotted 

tube length. The initial slopes of ee at 
give the desired values of a. _ 
table shows the relative values of a danad i 
expernment, taking the value for the third line of the 
positive branch arbitrarily as unity. The, absolute 
value of a for this line is 49 x 10” sec. the 
exception of the line ~- 6, which i» doubtfulon account 
of the strong absorption in the quartz prism, the 
ment between the experimental values of a and 
computed from the theoretical formule (x 


ae 


and (3) is 
wi 4 per cent. of the absorption of line +3 
For all but two of the lines it is within 3 percent. The 


maximum error becomes Io per cent. if we use formule 
(x) and (2), and we are convinced that (2) is incorrect. 
Tiar, 
+3 +4 
0 853 1-000 0959 
+9 +10 -I -6 
ooge 0048 0-485 eres oats ots 0 460 
e surprising result of the investigation was the 
magni of the absorption with very short tube- 
. The maximum observed absorption with a 
ae absorption path and a relatively broad slit was 
16 percent. From Aea of the pres LoDE length 
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curves we can obtain at least a rough ideg of the 
shapes of the limes, which are clearly very much 
narrower and deeper than previously supposed. 
ERE indicates that radiation of wave-length 
most completely wiped out by tho abeorpion in the 
wi out by the absorption in 
oo few milim ee variation in shape 
of the area—tube length curves from line to line gives 
clear evidence of isotopic doubling and of the change 
in the doublet spacing í dub to the rotational: isotope 
effect. _ E. C. KEMBLE. 
D. G. BOURGIN. 





Examination of Deed Sea Water for Eka-Cesium 
and Eka-lodine. 


SEVERAL years it occurred to me that if eka- 
cesium (element 87) is on of permanent exist- 
ence, it ought to be the Dedd Sea. For ages 
rivers, streama, and rain, all ed wrth various 
salts, have poured mto t sea, with practically no 
outlet save evaporation, so that an exceptionally Tigh 
concentration of salts has resulted. It was not until 
July 1925 that I was able to visit Palestime and the 

Sea. Summer is & particularly suitable time to 
obtain the water, as the enormous evaporation of 
surface water under the blazing sun causes a marked 
depression in the level of the Dead Sea, the water 
evaporating more rapidly than it is replenished by 
the Jordan, the rate of evaporation being thus esti- 
mated as ox six million tons of water per diem. 
Hence the ible surface waters are more highly 
charged with dissolved salts than at other periods. 


This is reflected in their density, , for which published 
data give values round atone 40 do aes cooler 
months (Stutzer and Reich, My sample 


was collected at the northern end ‘ne at a 
depth of 2 feet, about 50 yards from the shore, and 
several miles west of the mouth of the Jordan. Its 
density at 18° C. was 1-2089, and thus more near] 
ees the value aed by Bernays for a depth 

300 metres, namely, 1:2 

Numerous analyses of oa Sea water have been 
published from time to time and the presence recorded 
of the following ions: Na, K, Mg, Fe, Al, Cl, Br, 
I, SO, CO, and NO, My sample contained smali, 
but appreciable quantities of strontium, which does 
not appear to ve been olBerved before. The 
amount of iron in the waters near the northern shore 
may now be to increase, in vieweof the 
erection of a num of crude dwellings on the beach, 
constructed of wood and flattened-ont petrol tins. 
Many such tins lie also in, pools and ditches hard by, 
lied ee 
crystallised on 


seen aan ene to manifest in salts the 
S bo caer as the other motals, 
these Ajah d be more soluble than the corre- 
sponding oe ium salt and the chlorpletinate less 
soluble. removal of all metals save those of 
the alkali group from a portion of the “sea water, 
sodium chloride was fractsonally crystallised out and 
potassium chlorplatinate precipitates from the con- 
centrate. Gravimetric analyses showed that if an 
eka-casiuIn were nt, its amount was too s: 
to be detected in way with my limitedesupply of 
material. A Sais af the chlorplatinate was accord- 
ingly sent to Mesars. Adam ger, Ltd., who sub- 
mitted it to X-ray analysis ın their laboratory. 
Several phs were taken °and good lines 
obtained in the region where eka-cesium L radiations 
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would fall. A lne of wave-length 1 037 was recorded, 
and it was at first thought that this might correspond 
to the oF E of eka -camum ; but this was 
apparently case, sice no corresponding Lf 
Hie cong be| detected. 

opti ageing of a sample of potassium 
chloride, es from some of the shine aiatinats 
was also tographed Bt Brot Hilger, but the 
only impuri wo were able to identify were traces 
of sodium and calcium. It wonld a , therefore, 
that eka-cesium does ae eE eaters of the 
Dead Sea. Consideration of its i in, the 








its detection ‘extremely 

A search was likewise made for the ce of 
eka-iodine (dlement 85) on the assumption that its 
silver salt would more be insoluble in water than 
silver chloride, The latter was fractionally precipi- 
tated and exposed to X-ray examination, but without 
result. J. NEWTON FRIEND. 





Influence of Electrical Field, on the Adsorption of 
Neutral Molecules.. 
Nor only, the adsorption 
ren et òf undissociated molecules, d on 
the ion and of the electrical field at 
“between adsorbing body and the 
is circumstance is illustrated by the 
pillary curves which are obtained if a 
solution ın contact with mercury contains organic 
substances. - 
“According| to Gouy, at a sufficient distance from 
the maximum the lowering of the interfacial tension 
by the orgaric substance vanishes, which means that 





Fic x 


* an intense electrical field prevents the adso 
mol "The reason for it is tha 


n of 
such a 





field, as it been recently shown by one of the 
wri (Zeitschr. f. Phys. 35, 792, 1926), 

ds to es having a lower 
dielectric constant and to attract water molecales. 







The action should therefore reach a maxi- 
mum ın the| absence of the ionic double layer, t.s. at 
int of the electrocapillary curve. 
fact, if a molecule being adsorbed 
ercury surface vely, the maximum 
is somewhat laced with respect to 
of the el curve towards 
negative charge (the case af aliphatic 
hols) and vice versa. 
Starting from this cons#leration it was natural to 
phenomena in the case af solid 
‘bing substances. Silver iodide proved a very 
suitable object in this respect. Investigations of 
Lottermosen and Fayans have shown t silver 
iodide precipitated from a selntion containing an 
excess of silver ions is charged by these ions positively, 
whereas in the presence of an excess of iodine ions it is 
charged negatively.» The potential difference between 
the solution. and solid silver iodide varying with the 
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concentration of silver ions in the same way as in the 
case of a silver electrode, the point’ at which concen- 
trations of iodine 10ns and silver ions are” equal ` 

for silver iodide to the maximum point 
of the electrocapillary curve, and near to it a maximum . 
of adsorption fox neutral molecules should be ex- 


The method adopted for the measurements was the 
following: to 20 c.t. of an acidified 0-5 N solution of 
silver nitrate containing a definite quantity of 
caprylic acid, a similar solution of iodide 
was added in small portions. After each addition the 
concentration of oe acid in the solution was 
determined by its tension, measured with a 

meter. The Data ee 
experiments are on ST 6 proximity 
to the point of i EO «diac minimum in the 
number of is observed, which corresponds to a 
minimum value of caprylic acid concentration in the 


" solution,” 4.6: to its maximum adsorption by the 


precipitate. The maximum point is somewhat dis- 
placed in the direction of an excess of potasium iodide, 
just as in the case of the adsorption on a mercury 


We intend to apply this method to the study of 
electrocapillary curves of solid metals. 
A, FRUMEIN. 
F A. OBRUTSHEWA. 
w Chemical Institute, 
, March 18, 





Infra-red Enrission from Gaseous Explosions. 


Tue catalytic effect of water and other substances 
on the speed of explosions of mixtures of carbon 
monoxide and oxygen has been studied from the 
point of view of i -red emission. This has been 


meter Lictly loaned to us by Prot A. V. Hulk With 


With 
this galvanometer and a ger infra-red spectro- 


meter, it is a comparatively easy 


matter to the infra-red 
spectra of gaseons losions. The 
explosion spectrum of carbon mon- 
onde and is qualitatively 


the same as t of the flame, but 
the ratios of the intensities of the 
2-84 and the 4-44 bands are widely 
different in the two cases. For the 
explosion of the gases dried over P,O; this ratio is 
y 1: 12 for a 35 cm. tube, and for the flame 1: 11. 
en the gases are saturated with water vapour the 
ratios are 2:1 and I: ro ræpecivaly. The intensity 
of infra-red emission is mar g greater for the dry 
than for the wet gases, although of explosion 
in the former ıs slower. The ratios of the deflexions 
obtained for the diy and wet gases were abont 3 : 2 
for the 2-84 band, and’ 3:1 for oe e band. e 
absorption of infra-red radiation by the water vapour 
in front of the explosion wave is negligible (cf. 
Hettner; Awn. Phys., 1918, 55, 496). This we have 
checked by absorption measurements on the wet and 
ole mixtures. Thus the decrease in the 
-red emission which occurs when water is added 
to the explosion of carbon monoxide must be ascribed 
to some canse ting on the hot gases themselves. 
Two mechanisms may be put forward to explain 
the catalytic action of water which take into account 
the bearing of the decreasq in the emission of infra-red 
radiation on the increase in the of reaction. 
The reduction in the intensity of radiation may 
be due either to its absorption or to the prevention 
of its emission by the water molecules. In the latter 
case, the ETAR ae of those activated molecules 


JUNE 5, 1926] 





which emit the 2:8 and 4-4 bands may be converted 
by coMision with the water molecules into’ kinetic 
It is difficult to decide between the two 

ilities, but in view of the transparency of 

es to their own radiation, the collimon mechanism 


expla ue APPa to be the more prébable of the two, 


an Todi and ethyl nitrate are still more 
Biyi talysts for carbon monoxide’ and 
oxygen osionsethan water, and the addition of a 
` fow per cent. of these substances reduces the intensity 
of emussion of 2-8 and 4:4# bands to about one 
cent. of that emitted by the pure dry mixture. He 


again the a on in front of the wave is insufficient 
to account for the results. W. E. GARNER. 

C. H. JOHNSON 

S. W. SAUNDERS 


Umversity College, London, April 29. 


A Very Rare Hulo. 


Ox Sunday, May 16, at 16.25 I noticed a double 
halo round the sun. There was much cumulus and 
fractocumulus at the time, but this cleared off later, 
and at about 17.30 the sky was clear except for some 
clouds near the horizon ; at this time both halos were 
well seen, each extending to well over a semicircle. 
ee A A T NE A 
seemed at first sight to be absolutely blue and clo 
lees, but by looking carefully in the n urhood 
of the halos very faint strands of cirro tus were 
seen. Both halos had a tinge of red on the side 
nearest the sun, but otherwise were white; they were 
equal in brightness except for a short time when the 
inner halo- brightened an the right-hand side of the 
sun for some 30° or so, the colour at the same time 
becoming rather more marked. Before sunset both 
halos ed, the inner one disa first. The 
radius of the inner halo to the middle of the band 
was from 18° 30’ to 18° 40’ as measured with a 
sextant. Better measurements, perhaps, were ob- 
tained from a p ph taken on a chromatic 





plate thro a Wratten A (deep red) filter; this 
gave the ii for the inner halo of 174° to the inner 
outer halo 


oe and 21° to the outer edge, for 
224° and 264° respectively. The photograph was 
fen with a wido angie lens, and allowance was made 
for distortion awa m the centre of the plate ig 
making the above airan, 

Three halos are kmown inside the halo of 22°; the 
first has a radius of 74° to 10°, the second 17° to 18°, 
the third 183° to 20°. The halo seen was 
obviously the second, or Rankin’s halo. Besson 
(Comptes rondus, 1920, 170, 334) mentions this halo 
as having been recorded six times. There is some 
uncertainty as to the exact radius, and the matter 
is of some im ce in connexion with the theory 
of these abnormal ‘halos (see Besson p Hum ae 
Monthly Weather Review, aE Oe ot aas) i 
*this reason, and also beca 
cesstvely rare, I have gone into iia Harian Pater ako Pe 
Halos are difficult to .measure accurately, and the 
-above measurement of 17}° is probably as accurate 
as any previously made; on several occasions when 
this halo has been observed the measurements were 
admittedly not very accurate. So far as I know it has 
never been photographed before. 

On May.16 the two halos were seen over a wide 
area, having come from the counties of Suffolk, 
Essex, Kent, London, Stfrey, Sussex, and Hamp- 
shire. As seen here in a nearly clear sky, they formed 
the most meteorological phenomenon that it 
has ever been my good fortune to witness. 


C. J. P. Cave. 
Stoner Hill, Petersfield, May 23. 
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° 
The Transmission of Signals from a 
Horizontal Antenna. 


In the course of a mathematical investigation of the 
tion round the earth of el: etic waves 
a horizontal antenna, the reenlt has emerged 
that, when the earth is regarded as a perfect conductor, 
the- components of electric and magnetic force are 
zero both when the earth is regarded as surrounded by 
a conducting Heaviside la and when no layer is 
poar Finite conductivity of the earth must thus 
assumed in order to account for the propagation, 
and it is then found that the resulti 
small vertical electric force and a much larger hori- 
zontal magnetic one. Thaelectric force is due to the 
“space waves,’ the etic force to the ‘ surface 
waves ’ described by Sommerfeld (Annalen der at bask 
vol. 28 (1909), p. 665) ; the result of the haces Gera 
remarkable ent with conclusions 
expresses. magnetic force may be analysed ap 
perpendicular components, each of which consists of 
two simple harmonic oscillations pation m amplitude 
and, phase, results of the same Heron loan pene 
obtained both with and without Heaviside la 
Numerical investigations of the magnitudes o the 
forces and their variation with distance from the 


source are in p 5 Mary Tay or. 
Mathematical Institute, 
The University, Gdttingen, 


31. 





Rustices Steel and Flexible Glass 5000 Years Ago? 


WHILST poling Ae the literature connected with 
ancient glass I am interested, I came across 
a book at M. x argent gt pubhshed in 1883, 
entitled “ Glass in the Old Worl 

An account 1s there given of the alleged opening of 
the first and second pyramids of Gizeh. 

As these ids are known with tolerable certainty 
to have been built between 3969 and 3845 B.C., we 
may conclude that the things found in them when 
first opened must have been made at least five 
thousand years ago. 

It is stated, on the authority of one Ben-Abd-er- 
Rahman, that in the year a.D. 829 El-Mamonm, son 
aa Janan Rasched, was the first who succeeded in 

the tomb of Cheops, and found there the 


sual: the and that he also entered the, 
eye (second pyramid 7}, and that there was” 
found ‘‘ thirty Eeid füled with store of riches, and 


utensils, and with signatures made of precious stones 
(signet rings ?) and instruments of ifon and wessels 
of earth, and with arms which rust sot, and with glass 
that might bs bended and not broken.” The italics 
are mine. 

Those ancients have a most exasperating way of 


anticipating our new ideas. 
DDE James H. GARDINER. 
Harrow. 


paa = ] 


Transmission of Stimuli in Plants: A, Corrections 


In a communication dated May 22, Prof. Ricca 
asks me to point out th&t there is an error in his 
letter as printed in NATURE of May 8, p. 655. 
it is stated that the closing of the pinnules ae 
to apex of a pinna indicated times of transmission of 
the stimulating substance froth the base t3 the apex 
of the of 5, 4,°34, 24, 2 min. This of course 


should read, 5, 2 sec. 
5 4 3b aia HENRY H. Dixon, 


Trinity College, Dublin, ° 
May 28. 
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| The Element of Atomic Number 61; Illinium. : 
. By J. A. Harrys, L. F. YNTEMA, and Prof. B. S. Horerms, University of Ilinois. 


A imp t*result of the development of Moseley’s 
atomic, number rule has been the impetus it 
. given to the! search for missing elements. It is true 
that later nents of the Periodic Table indicated 
that eka-cæsium, eka- and dwi-manganese, and eka- 
iodine were |missing, but there were no theoretical 
grounds for! supposing that eka-neodymium might 
exist until ey’s rule showed that element number 
61 was still |to be identified. Moseley’s work was of 
inestimable value to one engaged in completing the list 
of chemical (lements for several reasons—first, it gave 
definite information as to the existence and location of 
gaps in the Periodic Table; secondly, it gave a basis 
fpr the calculation, prior‘to - its discovery, of the X-ray 
spectrum of jan element and indicated a technique by 
which lines ip that spectrum might bé identified ; and, 
finally, it* originated a method of examination 80 
ing that a mixtyre of two elements, so closely 
similar in chemical properties as to be almost i insepar- 
able, could be definitely analysed. Were it not for the 
work of Coster and Hevesy on the X-ray examifation 
of zirconiferous minerals, the presence in them of 
element number 72 would probab y be still unsuspected 
and hafnium (or celtium) would still be listed among 
the rare earths. Chemical tests made on zirconium 
ores had ently indicated the non-homogeneity of 
zirconium, but they could not give the definite proof 
afforded by an X-ray analysis. 

The proof that a rare earth element was missing, the 
atomic number of which would place it between 
neodymium and samarium, explained the sharp break 
in the sequence of properties that comes in the rare 
earth group} between those two elements. The differ- 
~ ences in solubilities of the double salts formed by rare 

earth nitrates with magnesium nitrate appear to be 

quite uniform, excepting in the case of neodymium 
and samarium, since fractional recrystallisation of that 
double salt will accomplish a strikingly sharp separation 
of those two elements. There is the same break in the 
esequence of solubilitigs of other salts, m basicity, as 
indicated by the rate of hydrolysis, etc. It also appears 
that the cies spectra show the same general 
variatign, and,eas will be shown later, the absorption 
bands of element number 61 seem to fit into the 
sequence. 
ecause plement number 61 might be expected to 
‘share the striking similarity in properties and the 
common occurrence in minerals of the other members 
in the rarefearth group, it seemed logical to institute 
a search fot it in monazite sands, a mineral in which 
ne bers of that family, "the so-called cerium 
‘tarths, prgdominate. Since that mineral is rich in 
sey 60, and in samarium, 62, it would be 
learn of the dbsence of 61 there and its 
presence in a mineral containing little or none of 60 
and 62. 
The original material used in the investigation was 
the rare residue remaining from monazite sands 
after the extraction of thorium and part of the cerium 
for use in the manufacture of Welsbach mantles. ~ It 
was given|to this daboratory by the Lindsay Light 
Company of Chicago. After the remaining cerium 
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was removed by the usual methods, the other rare 
earths were fraetionally recrystallised as double 
magnesium nitrates. Very pure neodymium and 
samarium, the latter subjected to further purification 
by other methods, were sent to the Bureau pf Standards 
at Washington for use in an exteħsive investigation , 
being pursued on the infra-red arc spectra of the rare 
earths. It was found that a number of identical new 
lines were present in both samples, and the suggestion 
was made that they ‘might be due to the presence of a 
small amount of a new element. Eder had noted the 
same phenomenon. Later, when the ultra-violet arc 
spectra of neodymium, samarium, and of intermediate 
fractions ‘containing both were examined, lines common 
to all three were found. However, X-ray analysis of 
those same samples showed no indication of the presence 
of an element with atomic number 61. Prandtl and 
Grimm had subjected rare earth material to separation 
by the same method and then to a fractional prect 
tion with ammonia, and: could find no evidence o 
missing element by ‘X-ray anal 
It seemed that the solubility of the dodh magnesium 
salt of element number 61 1s very similar to that of 
neodymium, and its separation by recrystallsation of 
that salt offered little hope of success. The order of 
solubility of the Teee of the cerium group earths 
is the reverse of the order obtaining with the double 
magnesium nitrates, and that suggested a means of 
separating neodymium and thus concentrating element 
number 6r. Itis easier to separate a small amount of 
one element from a larger amount of a second if the 
former is in the less soluble end of the series of re- 
tions. Acco ly the neodymium - rich 
material thought to contqin element number 61 was 


. converted to bromate and again recrystallised. 


A marked change in the absorption spectra of the 
solutions that to a after repeated re- 
crystallisation indicated the probable concentration 
SF the missing element. Two bands, one at 5816 A.U. 
and another at 5123 A.U., that had shown very faintly 
in supposedly pure neodymium, became stronger in some 
fractions as the other neodymium bands disappeared. 
Because these two bands, if assigned to element number 
6x, find their places in a more or less regular sequence 
shown by bands of neighbouring elements, it was 
thought they might belong to that element. 

X-ray analysis confirmed the theory and showed the 
presence of element number 61 in those fractions. A 
mean value of five determinations’ of 2-2781 A.U. was° 
found for the Za, line and one determination of 
210770 ALU. for the LP, line. A faint indication of 
the LA, line was also noted. It is assumed that these 
results prove the presence of element number 61. 

The name assigned to the element is Minium (0). 

There are several reasons that may be advanced to 

lain why the element escaped detection by means 
other than X-ray analysis. It must be extremely rare. 
Its solubility in a: series of fractional tion 
is next to that of the very abundant neodymium, which 
tends to spread into the illinium-rich members of a 
series. The large number of absorption bands exhibited 
by both neodymium and samarium would tend to mask 
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its absorption spectrum. Finally, the solubility of its 
double*magnesium nitrate, which salt is commonly used 
for the separation of closely related elements, is close to 
that of neodymium. Evidence supporting ‘this latter 
is found in the fact that the abgorption bands at 
. 5816 A.U. and 5123 A.U. found in supposedly pure 
neodymium purified by that method are shown to 
belong to illjnium. 
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The identification of illinium as the missing raf earth 
completes the list of rare earth elements. Work has 
been instituted invdlving the extraction of several 
hundred pounds of the crude material with the pur- 
pose jn view of opaning enough of the element in 
pure enough state to study its properties, its relation- 
ship. to other. members of the group, and its atomic 








The Periodic System, Chemical Bonds, and Crystal Structure.’ 


` By Prof. 4.’Sommerren, For. Mem. R.S., University of Munich. 
e 


A GREAT advance was made in the Bohr theory of 

the Periodic System by the discovery of Stoner 
and of Main-Smith that the numbers of electrons i in 
the different subdivisions of the L, M, N, . shells 
are not.equal, as Bohr originally assumed, but unequal. 
The details of the new scheme are given in the following 
table, which shows the sub-groups of the shells, with 
the numbers of electrons in each : 


TABLE OF X-ray LEVELS, 














Mi 


It will be noticed that the K-shell is single, the 
L-shell triple, the M-shell fivefold, and so on, in agres- 
ment with X-ray data (three L absorption edges, etc.).” 
For the principal quantum numbers we still have of 
course n= r in the K levels, 2 in the L levels, and so on. 

At the top of the table is the quantum number 
notation which we find necessary for classifying X-ray 

. There are, besides the principal quantum 
number #, two “subordinate ones which we write as 
suffixes. They are denoted either by k and k, or By 
k and j, and it is understood that while k, =k, kyj +4 ; 
j is the so-called inner quantum number, and is, accord- 

to our scheme (developed in a previous lecture,- 
-integral, in the same way as in the alkali 
The two types of spectra are analogous, AE tae 
especially by Landé. We increase the magnitude of j j 
merely for typographical reasons, by $, so as to obtain 
a whole number k, in agreement with our practice in 
the case of the alkalis. 

The numbers in the body of the table are now 
. throughout equal to akg=aj+1. But aj+1 is the 

quantum weight, or number of orientations of the 
angular momentum j in a magnetic field, so that Main 
Smith and Stoner make the number of electrons in 
a given energy level equal to the quantum weight, 
aj+1, of that level. 7 

At the foot of the table the numbers », describing 
the orbital types wie Mex We must direct special 
attention to the fact that “any two shells that form a 
‘relativity doublet’ in the X-ray spectra belong to 
the same orbital type m, which is in complete opposition 


a Petar tha Romi Chines ot dae ee 
delrveced at the Royal Collage of Saente durmg March 1926. 
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‘surprised then when the same problem ari 


to the original view from which the relativity formula 
was derived. 

In replacing m, by y, we are introducing the same 
problem as has arisen in the ease of the visible spectra. 
The characteristics of the orbit of a single electrdén 
ought to be fully determined by two tum numbers, 
n and k, together with a third, m, to give theorientatfon 
of the orbit in space ; that is to say, corresponding 
to the three d of freedom of the rotating electron, 
we should have altogether three quantum numbers. 
But we have already seen (in the earlier lectures) that 
even with hydrogen we require a j in addition to #, 
and k, or three tum numbers merely for the 
characteristics of the orbit, which is thus not fully 
described without four nuribers. We need not be 
with 
X-ray spectra, so that here also a single orbit must 
be described not as an #, orbit but as an my orbit. 
May we hope that the solution of the difficulty will 
be found along the lines of the new quantum mechanics 
introduced by Heisenberg and developed, for example, 
by Dirac? It is true we are confident that this will 
dispose of the old difficulties as to half-quantum num- 
bers, and so on, that arise especially in the anomalous 
Zeeman effect ; but it seems unlikely that it will 
succeed in providing a new degree of freedom for the 
orbital electron. Most probably we shall be compelled 
to make a new hypothesis that will introduce this into 
the Hamiltonian function of the system. In this 
connexion we may recall the striking suggestion of, 
S. Goudsmit of the ‘spinning électron’ (proposed, in 
some respects, by Porson previously, though Porson 
gave no definite relations to quantum numbers); it 
may be that here we shall find the explanatioh of the 

degree of freedom.* 

The j of the individual electron must not be confused 
with the j of the whole atom, the outermost shell of 
which is com , in general, of several orbits of the 
type in question. This latter j we will distinguish by 
a bar, so that 7 refers to the atom asa whole; moreover, 
it refers to the atom in its fundamental or unexcited 
state. In other words j is the inner quangum number 
of the fundamental term. In 1925 I enunciated two 
theorems in the Physikalische Zeitschrift, about this J 
of the fundamental term and its relation to the position « 
of the element in the periodic table : 

. I. Every completed sub-greup is distinguished by 
j=o. ° ` 
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2. The eletnent immediately following or preceding 
the one that! completes a sub-grpup has a value ee pee 
that is identical with the j of the sub-group to whi 


the element belongs. 
The following scheme will give examples of these 


theorems : 








The Roman figures ve the number of electrons i in 
the outermost shell seal (ae ease that is) in the various 


cases. The numbering is from the beginning of that 


shell, and ap equally well to the N shell as to the 
M, and ali the L shell in so far as it has enough 
electrons 


T can onl touch very briefly on the spectroscopic 
ly w scheme, and must omit all de 
jo is found! for colurhn I. in helium and the alkaline 
earths, and for column IV. in tin and lead, and probably 
also in ioni nitrogen (N+). For column VIII. it 1s 
established by neon (we considered in our second 
Jecture the neon 4S, term); for column XII. it is 
doubtful, and . -(nickel, palladium, platinum) 
will have to conmidered finther below: j=} denotes, 
in column IJ, the s term of the alkalis, and in column 
ae the pe te 
pei so on for the others: 

we may expect in addition that the azi- 
sitet quantum number of the last-bound electron will 
be the same bs the & of the Periodic System, f.e. as the 
first suffix in my. This is indeed the foundation, on 
its 3 pic side, of Bohr’s theory of the Periodio 
System. However, this & is different, in the case of 


atoms having several valency electrons, from the 
‘group quantum number’ J, introduced (though their 
notation oid the alk by the work of Russell and 
Saunders om the alkaline earths. The exceptions to 
the Bohr e which iron and titanium, for example, 


ona confusion between 


appear to provide are found 
ders were the first 


& and } which Russell and 
to avoid. 
We come!now to chemical applications. We may 


“state the basic. principle of chemical binding as a 
tendency towards the formation of complete sub- 

ps. The complete group of eight electrons has 
ke familiar for some time, and it is well known how 


= simplest; binary compounds approach this inert-gas 
tion from both sides. next in importance 
is the ‘ ell,’ typified especially by helium, in 


_ which two electrons rotate -in opposite directions, so 
' that their moments cancel cut. As an example of 
this we may cite LiW=Li+H> pasig Si However, 
the elements zinc, cadmium, mercury, ng to this 
clags too, having a pair of dhter electrons bound in a 
esimilar manner, and we know of many very stable 
compounds which are approaching this configuration. 
I wal menfion only a few, such as PbO (or PbS), in 
which the lead is divalent or, in ogher words, is reduced 
to the two-shell of mercury, having given two electrons 
' a " -jit 
Ha ee He cgeifgora tioni with. noolear: change <3; pag 
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_system a large number of fo 
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Pe the a or sulphur. -PbO is actually more stable 
» although in the latter compound the lead 
EE ed A ed as its ‘ correct’ valency. 
We may note also the compounds of monovalent 


thallium and of, trivalent arsenic, antimony, and 


Í bismuth, all of which are aiming at the two-shell or 


helium type. Main Smith and 
Stoner have thus left no room for 
doubt that in future themists, in, 
their speculations about affinity, 
ut have to take into account 

y authenticated, not only 
E coo of ie inert gases, but also the two- 
she 

- We come now to the so-called eighteen-shell which 
is, one supposes, completed ‘at the ends of the triads 
by nickel, palladium, and platinum. There is no 
doubt that the following elements—copper, zinc, silver, 
cadmium, gold, mercury—-in their chemical compounds 
are often reduced to the eighteen-shell. But is this 
shell in fact complete, like the inert-gas shell? What 
are the conclusions of spectroscopy as to the funda- 
mental states? With palladium the position is clear. 
and unambiguous: the fundamental term is here 

a 1S, term lying well below the other levels. Pal- 
ladium has thus a completed shell. This does not 
hold for nickel or platinum. In nickel the fundamental 
term is a 3F term, with a 3D’ level slightly higher, and 
in platinum a *D’ term. This is reflected in the 
chemical and spectroscopic behaviour of the following 
elements—copper, silver, and gold. Silver is without 
exception monovalent; on the removal of its single 
valency electron it goes over into the stable 
configuration. Copper is mono- and divalent; gold 
mono- and trivalent. Here then, in addition to the 
valency electron, one or more of ‘the ‘electrons of the 
core of the atom may be detached. The core in the 
case of copper and gold is not completed, which agrees 
with what we have found for nickel and platioum. 

The same impression is gained from their spectro- 
scopic behaviours. Silver has a simple ` 
resembling that of the alkalis, while alkal doui of 
copper and gold show in addition to the doublet 

lines. It is very 

en‘ has found for 
not the s term of the 
bly belongs to a quartet 
system. That corresponds exactly to the uncompleted 
shell of nickel. The position of an element in the 
periodic table thus gives us very decided clues for 
unravelling its spectrum. 

' The behaviour of nickel and platinum and, what is + 
intimately bound up with them; the behaviour of 
copper and gold, must be regarded as a partial exception 
to our rule “about resultant moments of momentum 
J; jmo is indeed the mark of a completed’ sub-group, 
but in some cases the last electron, which t have 
performed this rôle, is, from considerations o energy, 
more easily accommodated elsewhere. 

We come now to the final members of those sub- 
groups which are - from the following 
sub-group by a different value, not of & but of f, 80 
that they belong to the same orbital type, m,, as the 

+ Zøis. J. Phys, 84, 563, 1915 


characteristic that Fräulein Stt 
the most stable state of co 
-doublets, but one which pro 
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More elements. It appears. that this division is 
marked, and makes itself less noticeable 
chemically than the close of the sub-groups already 
naie: If we take first the division between #g 
and ny (for #=4) in table I., we figd that this occurs 
in the rare earths ; and corresponding to it is ‘the 
differerice between cerium earths and ytterbium 
earths, which is especially noticeable magnetically. 
The curve for the otism of the ions rises, 
according to Cabrera and Stefan Meyer, to a maximum, 
then falls off almost to zero at the end of the cerium 
- earths, reaches a higher maximum with the ytterbium 
earths, didymium, and holmiumy and falls finally to 
zero at cassiopeium (Z=71). 
The close of the sub-group ny, appears, as we have 
already said, not to be noticeable Temara 
A in contrast to this we have found that the close of 
"y is marked by =o in tin and lead, and probably 
also in carbon and silicon. But how about the chemical 
effects of the close? Are there compounds which are 
aiming at the four-shell as there are for the eight-, 
two-, and eighteen-thells? The answer will be of 
great interest for the understanding of chemical com- 
pounds, and towards it I can make the following 
contribution, based on an observation of H. G. Grimm 
relating to the crystal structure of certain diamond-like 
compounds. The subject is treated in a paper by 
- Grimm and myself in the Zeitschrift fir Physik (1926), 
where also the above -remarks about copper, silver, 
and eae may be found. 

The characteristic structure of diamond is known 
from the work of Sir William Bragg. Diamond is 
built up simply of tetrahedra in such a way that every 
carbon atom is surrounded by a tetrahedron of other 
carbon atoms. Zinc sulphide crystallises in the same 
arrangement, as zincblende, with each zmc atom 
surrounded by a tetrahedron of sulphur atoms and 
vice versa, but it also crystallises in another way, as 

‘wurtzite ; in this, while we still have interpene- 
trating tetrahedral systems, the structure is not 
cubical but hexagonal ; the tetrahedra are merely 
disposed in a.different way, in relation tò one anothe?, 
from that which occurs im „the diamond. We will 
classify both together as tetrahedral structures. The 
crystal carborundum (CSi), so important technically, 
is likewise tetrah , with different modifications, 
which are distinguished by the way in which diamond- 
and wurtzite - structures alternate with one another 
in the hexagonal c-axis. As a result of this alternation 
the repetition-distance is here extraordinarily large— 
almost 4b A.U., indeed, in one of the modifications. 

. Now, however, we have this to consider : this tetra- 
hedral structure occurs not only in the fourth column 
of the periodic table (a.g. in carbon, silicon, carbor; 
undum, , tin), but also in compounds of 


neighbouring elements; those neighbours bemg equally 
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distant on opposite sides from the fourth &lumn. 
We may in fact state as a definite theorem that tetra- 
hedral symmetry occurs gy in such binary gompounds 
as have both components at most thnee places from a 
four-shell, and both equally distant. 
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It is very natural to assume that in all these compounds e 


the mechanism of the bonds is the same as in the 
diamond. This is quite obviously a non-polar bond, 
since it unites two similar atoms, and we conclude 
that in zinc sulphide it is*also non-polar; t.s. the 
compound is not Znt*S~~. This is confirmed By 
X-ray intensity measurements, which, acco 0 
H. Ott, certainly do not correspond to Zn*¢ dnd 

but probably to neutral Zn and S. The idea of a four- 
shell would have suggested even the reverse picture, 
Zn~~-and S++, since the sulphur atom must give up 
two electrons if it is to be reduced to the four-shell 
of silicon, and zinc must acquire two to reach that of 
germanium ; however, the intensity relations seem 
rather to indicate neutral Zn and S. Similarly, 
beryllium oxide, in contrast to magnesium oxide and 
calcium oxide, is at least not the polar salt Bet+ O--. 
In calcium oxide and calcium carbonate tetrahedral 
structure is not observed, nor is it to be expected 
theoretically, since calcium is not two places before 
a four-shell. 

I prefer not to-go further at present into the 
mechanism of the reciprocal bmding of such four- 
shells ; even in the simplest case of the diamond we 
know nothing certain abéut it. It is most probable 
that the binding is performed by pairs of electrons, 
each of which goes round two carbon atoms, as in 
G. N. Lewis’s theory of the sharing of electron pairs. 

In conclusion, then, we have found that the theory 
of the Periodic System shows at what elements we are 
to expect completed sub-groups. In addition to the, 
inert-gas sight shell, the shell ôf eighteen, and even 
more that of two electrons, is a goal at which the 
elements in a stable compound are aiming. The four- 
shell, on the other hand, is evidenced by a tetfahedral 
crystal structure, which points to the same kind of 
binding together of the atoms as we have in the 
diamond ; this binding is not performed by the electro- 
static attractions of polar ions of the usual sign, but 
is probably a matter of neutral atomm It seems 
reasonable to hope that the great chemical problem 
of the non-polar bond will be 
solution by a close estudy of 
structures. 


š i The Shipworm.! 
By Dr. W. T. Carman, F.R.S. 


nowadays fron ships no longer fear 
the calamitas navium, as Linnæus called it, the 
orm still remains a constant source of anxiety 
bour engineers in many parts of the world. For 
1 Substanca of two lectures delrvared at the Royal Institution on Aprl 
17 and 24, 
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example, the caused “by it to wWarves and 
jetties on the shores of San Francisco Bay, during the 
years r919 and 1920, was estimated at no less than 
15,000,000 dollars. 

Within the last few years a oo deal of attention 
has been paid to the shipworms by ‘investigators in 
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Great Britain and, more especially, in America, and 
noteworthy additions have been mgde to our knowledge. 
Only a few of the more strikigg results can be touched 
on here. ° ‘ 

The question of how the shipworm excavates the 
wood to form its burrow has been much discussed. The 
earlier observers had no doubt that the valves of the 
shell—which they called the teeth—were the instru- 
ments of excavation, but sqme fater writers have 
supposed that the, wood was acted on by a solvent 
„secretion and then rubbed away by the fleshy foot. 
Lately Mr. R C. Miller, in America, has been able to 


e watch the animal at work, by laying bare the inner 


end of the burrow and cementing a cover-glass over 
the opening. He found that the’ sucker-like foot 
adheres now to one part and now to another of the 
inside of the burrow, andthe animal is ed. firmly 
if position by the swelling up of.a fleshy lobe lying over 
the back of the shell. A rocking movement of the 
valves produced by alternate contractions of the two 
adductor muscles causes the rows of minute teeth on 
the surface of the valves to rasp away the wood, and, 
as the foot shifts its position after each stroke, the 
boring proceeds evenly and the circular form of the 
burrow is preserved. In hard and fine-grained wood, 
microscopic parallel scratches can be observed which 
are the tool-marks of the excavator. ` 
Most bivalved molluscs feed on minute liviog 
organisms and organic particles suspended in the water, 
and the food-collecting function of the so-called gills 
is at least as important as their respiratory function. 
It is ible that the shipworm obtains a part of its 
food in this way, but it also swallows the fine sawdust 
produced by the rasping movements of its valves, and 
the stomach and, intestine are found on dissection to 
be crammed with wood-pulp. This does not prove 
that the wood is actually a source of food, for some 
related molluscs (Pholadide) that bore into rock, 
similarly swallow the innutritious mud produced by 
their boring operations. As com with the 
Pholadidw, which burrow only to get shelter, the 
elongated warni-like shape of the shipworms (some of 
ong) ts'the need for continued 
boring to obtain food*while keeping in touch with the 
surrounding water at the mouth of the burrow. Recent 
work, however, shows that the wood is actually 
digestef?. Potts has observed phagocytic ingestion of 
wood-particles in the ‘liver,’ while Harrington found 
that an extract from the same gland acted on sawdust 
to produce glucose. Dore and Miller, in America, have 
analysed the borings after passing h the ali- 
mentary capal of the re and compared the 
composition with that of the wood itself. They found 
that while the amount of lignin remained unchanged, 
the cellulose was reduced by „8o per cent..and thé 
hemicellulowe3 by 15-56 per cent. 
This, however, is not theewhole story. It seems to 
be well attested that, in certain circumstances, the 


* shipworm ceases to bore and shuts itself completely 


off from the wood by continuing the shelly lining over 
the end of its burrow. ° Where this has been done, the 
only source of food-supply will be the suspended 
particles drawn in by the respiratory current.- The 
same is probably #rug of the somewhat mysterious giant 


. shipworm, Kuphus arenarius, which does not bore into 
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wood but lives vertically embedded in the mud of 
mangrove swamps with only its siphons progecting 
from the surface. 

The practical man, when confronted with problems 
such as those presepted by the shipworm, is sometimes 
apt to pay too little heed to the history of the subject 
and to waste time in finding out for himself facts that 
were discovered and recorded long ago. The learned 
Sellius, two hundred years ago, was at pain’ to confute 
the suggestion that the shipworm could emerge from 
its burrow and swim away to bore into a fresh piece 
of timber. Such a supposition was natural enough | 
when nothing was known of the microscopic free- 
a ae ee but it is-surprising to find it revived 
in an official report issued only three years ago 
by the Department of Scientific and Industrial 
Research.e : 


It is characteristic of the shipworm that it may 
appear suddenly in places that have previously been 
free from its depredations. Thus we find records of 
great outbreaks of shipworm in, Holland in 1730, 
1770, 1825 and 1858, at San Francisco in r917, and 
so on. In most of these cases the damage is severe 
for two or three years, then the attack dies away and 
little or nothing is heard of the pest in the intervening 
periods. When one of these outbreaks occurs, the 
practical men generally begin by attributing it to 
importation of infection from abroad. In Drake’s 
time the shipworm was commonly regarded as having 
been brought from the New World. In the eighteenth 
century the East Indies were supposed to be its place 
of origin. Linnseus concisely says of it, “ ex Indiis in 


-Europam propagata.” In the recent San Francisco 
outbreak something was said of importation from 
Europe. ; - 


It is possible that some truth may underlie these 
beliefs. The commonest species of shipworm in. 
northern. Europe, Teredo navalis, has been found in 
places so widely separated as the Cape of Good Hope, 
Australia and San Francisco, and there is every 
probability that this wide range, unusual in a marine 
invertebrate, is due to the species having been carried 
to these distant parts in the timbers of ships. But it 
is unlikely that the individual outbreaks can often be 
due to this cause. It is certain that in most cases 
the’ shipworms have lurked unnoticed in odd corners 
until rapid multiplication owing to favourable con- 
ditions has directed attention to them. It becomes 
of importance, therefore, to determine what these 
favourable conditions are. $ 

Individual outbreaks have sometimes followed years 
of deficient rainfall, leading to increased salinity in the , 
waters of bays and harbours, and attempts have been 
made to find out the degree of salinity which is most 
favourable. It was found at San Francisco: that 
Teredo navalis was active and apparently thriving at 
a salinity of 15 per thousand, that is to say, in water 
containing rather less than half the amount of salt 
usually found in ocean water. As the water was 
diluted the animals became less active until at 4 per 
thousand they withdrew ento their burrows. While 
enclosed in the wood, however, they remained alive, 
though inactive, for three weeks in fresh water, ready 
to resume operations when replaced in salter water. 
It would be interesting to know how the free-swimming 
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Al these observations, however, have been made on 
a single species, Teredo navalis. There are many other 
kinds of shipworms and, although we know little of 
their habits, we do know that they differ greatly in 
the degree to which they can adapt themselves to water 
of reduced salinity. Teredo navalis, which can flourish 
in water only half as salt as that of the oceans, probably | lik 
owes its evil reputation to the fact that its tolerance 
for brackish water enables it to invade estuaries and 
harbours where the water is confmonly less salt than 
that of the sea outside. It is the common species in 
the North Sea and comes up the Thames as far as 
Greenwich. At Plymouth, another species, Teredo 

ica, appears to be the commonest, ahd it will 
probably be found to prefer salter water. On the 
other hand, various tropical species ascend rivers, such. 
as the and the Zambezi, to places where the 
water is quite fresh- There is even a report that a 
shipworm occurs ‘in Lake Tanganyika, although no 
specimens have yet been seen by naturalists. 

It should be clear, then, that an accurate determina- 
tion of the existing species of shipworms and of their 
conditions of life is of great importance from `a strictly 
practical point of view. How far we are from havi 
this knowledge is perhaps only realised by those who 
have tried to determine collections of shipworms from 
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different parts of the world. But that is no reason 
why such knowledge, as we have should be neglected. 
In some recent investigations on the efficiency of 
certain poisons when used to protect wood: against 
attack by shipworms, the authors do not even trouble 
to tell us what species of shipworm was used in their 


experiments. 
A study of the shjpworm some considerations 
on current biolpgical theories. For example, 


highly specialised organisms 
EN conditions, the shipworms in the most, 
striking way the problem of adaptation. The form of 
the body, the shape of the shell-valves with their e 
file-like rows of teeth and the pivots on which they 
rock, the disposition of the muscles, the sucker-like 
foot, the alimentary canal—all these and many other 
details of structure co-operfte to form a mechanism 
which is unintelligible except as a device for borifg 
into and feeding on wood. The mutation theory, of 
evolution teaches that organisms have evolved “by 
sudden changes of structure which had no relation to 
the needs of the organism and only an accidental 
fitness for its mode of life.- It is scarcely exaggeration 
to say that according to this school the shipworm bores 
into wood and feeds on it because it happens to find 
itself provided with suitable implements for doing so. 
If that were all the help to be got from the theory of 
evolution, it would be better to go back to the doctrine 


of special creation. 


living under 


Obituary. 


Dr. H. B. Gurry, F.R.S. 
ENRY BROUGHAM GUPPY, who died at 
Martinique on April 23 on the voyage home 
from Tahiti, began work at a time when a medical 
training was the usual method of approach to a 
scientific career. Like other eminent naturalists, he’ 
started that career as a surgeon in Her Majesty’s 
Navy. But the inspiration of the islands of the great 
oceans remained throughout his life as the 
force of his painstaking investigations of the problems 
relating especially to geographical distribution whieh 
they suggested. 
In 1878 Dr. Guppy visited the China Seas; but his 
great opportunity came in 1881, when he was appointed 
surgeon to H.M.S. Lark, which was commissioned for 
survey work in the western Pacific. Two volumes on 
the Solomon Islands, published in 1887, contain the 
results of three years’ study on the ethnology, natural 
history, and geology of this somewhat difficult group, 
where it was necessary to ‘dare a little’ Pease 
learn. The problem of coral-reef formation 
attracted him, and in 1888 he was able to continue his 
study of, the "problem on the Keeling-Cocos Islands, 
a classic locality, as the subsidence-theory held by 
Darwin was the result of a brief visit to the Islands 
the voyage of the Beagle. Guppy, who examined 
all the islands and islets, more than twenty in number, 
concluded that these small ‘tolls and horse-shoe islands 
only assume their characteristic form after the island 
has been thrown up by the waves (see NATURE, 39, 
236, 1889). Later, in his physi and -geological 
monograph of Vanua Levu, Fiji (1903), he describes 
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as “one long story of emergence” the building up of 
the island by reef-formation on a submarine basaltic 
plateau. 

The problem of the stocking of coral ahad bad 
interested Dr. Guppy from the first, and between 1890 
and 1896 he made a careful study of British plants 
from the point of view of dispersal by water—a paper 
on “ The Riv ver Thames as an Agent in Plant el ie 
was read at the Linnean Society in 1892 Tawa, 
him for three years’ intensive 2 in Fiji et 

896-99), and later on the west toast of South: Amene 
AA The fruit of these observations was “ Plant 
Dispersal” (“Observations of a Na in the Pacific,” 
vol. 2, 1906), an eminently suggestive worR and a 
mine of information on the floras, especially littoral, 
of the islands and eastern shores of the Pacific, and the 


means of rsal which have been effective in their 
formation. eral problems are also discussed ; and 
the hypothesis of a great Pacific land-area ds dismissed : 


“ We have much to learn before it would be safe to look 
to hypothetical of sea and land to lain 
difficulties in distribuțjon.” The problem of fruit agd 
seed became the motif of his work, and His‘ Studies in 
Seeds and Fruits; an Investigation with the Balance ” 
(1912). is a study of mechanical and physiological | 
problems on means of dispersal. These were 

preparatory to his second book on this subject, “ Plants, 
Seeds, and Currents in the West Indies and the Azores ” 
(1917), a record of personal observations during 
visits to the Islands, and a valuable contribution to 
the study of Island floras. The award of the Linnean 
Medal of the Linnean Society in the same year, and his 


~ 
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election shortly after to a fellowship of the Royal 
Society, were a well-earned ition of long years 
of quiet, steady, fruitful worl» carried out with remark- 
A B. R. 


Rev. W. A. B. Cooymer. 
By the passing away, in “his seventy-sixth year 
of the Rev. William Augustus Brevoort Coolidge, 
"at the Swis? home which he had built for himself, 


e Chalet Montana, Grindelwald, another famous moun- 


taineer, who carried on the great traditions of the 
pioneers of the Alps, is -removed from our midst. 
Not merely was he a climber of the very front rank, 
but the most erudite of.the band, essing & wonder- 
filly complete personal knowledge of the Central 
European Alps—of their topography and physical 
gedgraphy,their history, and that of the countries in 
which they are situated. Familiarly and equally 
conversant with English, French, and German, he was 
a prolific writer in all three es, conveying his 


exceptional knowledge with conciseness yet with. 


fascinating interest. He wrote, for example, the 
articles on Switzerland in all the three later editions of 
the “ Encyclopedia Britannica,” those portions on the 
y and history of the country being not only 
of great value and meticulous accuracy but also of 
eminent literary merit. Besides his well-known guide- 
books (to the Dauphiny Alps, Lepontine Alps, Adula 
Alps, Mountains of Cogne, and the Bernese Oberland), 
and his editions of Ball’s “ Alpine Guide ” and Murray’s 
“ Handbook of Switzerland,” he wrote a most charming 
book, “ The Alps in Nature and History,” in which 
his wide knowledge of the history, antiquities, folk-lore; 
religious and political development of the playground 
of Europe is used for our instruction in a truly delightful 
manner. ‘ : 
Coolidge was a si combination. An American 
citizen ughout his life, born near New York and 
at school in the United States, he became an under- 
graduate of Exeter College, Oxford, where he took a 
“first in modern histor and won the Taylorian scholar- 
ship for French. Hé was afterwards elected to, and 
retained to the last, a fellowship at Magdalen. More- 
over, ffOm 1883 until 1895 pert srr aa a South 
Hinksey, having taken holy orders. 1909, however, 
he Toe pe ently to Grindelwald, where he had 
built the et Montana as a home for himself and his 
riceless library of Alpine literature. ; 
: For thirty-five years Coolidge spent the long vacations 
and some winter ones in climbing and exploration, in 
his best days accompanied by that wonderful guide, 
Christian Almer ; during this time he climbed practi- 
cally every*péak in the whole of the Swiss, French, and 
Italian Alps. Elected a member of the Alpme Club 


e in 1870, and an honorary member in 1904, he edited 


the journal of the Club for the ten years 1880-1889. 
His greatest claim to fame, however, is in the realm of 
topographical and physical geography, the whole of 
his writings on these subjects characterised by a 
degree of ae Mara renders eae pre-eminently 
trustworthy and ef high permanent value. 

ee a A. E. H. Turron. 
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“He also organised for the British Science 


Me. F. S, Sprrs. bd 


By the death of Mr. Frederick S. Spiers, science loses 
one who’ was-well known for his ability as an organiser, 
particularly of affairs related to physical chemistry. | 
Mr. Spiers was born on October 21, 1875. His father 
was a Dayan or Judge of the Jewish Court. He was 
educated at the Central Foundation Schol, Finsbury 
Technical College, and at the Central Technical College, 
South Kensington, and obtained the degree of Bachelor 
of Science (London). He was an associate-member of 
the Institute of Electrical Engineers and a fellow of the 
Institute of Physics. ` 

Mr. Spiers was best known for his work as secretary 
of the Faraday Society, which he assisted to found in 
1902. He was an indefatigable organiser. With his 
help the Society has become one of the most important 
organisers of scientific discussions in the country. 
These are noted for the way in which they have brought ° 
American, Continental, and -British workers together. 
His ardour was so keen that sometimes it had to be 
checked owing to the exiguous character of society 
fmances. In 1920 he added to his work that of secre- 
tary to the newly founded Institute of Physics, and 
in this post has shown a like activity and alertness in 
bringing to the attention of the Board every ible 
way of amplifying its work. For both of these societies 


a 


‘he has proved himself a man whom it will be difficult to 
lace 


replace. 

During the War, Mr: Spiers stimulated the formation 
of a nitrogen products committee of the Faraday 
Society. As a result of the reports of this committee, 
in part drafted by him, important researches were 
carried out by the Munitions Inventions De ent. 
j uild the 
successful exhibitions of British Scientific Products 
held in 1917 and 1918. For his work in connexion 


-with the War he received the Order of the British 


Empire. 

Mr. Spiers was well-read in all branches of physical 
abemistry, but his daily work gave him no o portunity 
for research. Two papers only appear in te name ; 
one on the electromotive force of Clark cells (Phil. Mag., 
1896), and one on contact electricity (Phil. Mag., 1899). 
His outlook was, however, much wider than his 
scientific work. He was a Hebrew and Talmudical 
scholar, and his love for music amounted to a ion. 
He was keenly interested in all forms of applied art, 
and at one time was engaged in the production of 


“decorative metal work by electrodeposition. The gold 


medal and diploma of the Franco-British Exhibition , 
(1908) was awarded for some of this work. The 
attendance at his funeral was a testimony to the 
large amount of work that he had done for Jewish 
education. He was a member of the Jewish Board 
of Deputies. 

His slight body was unable to stand the physical 
strain of all his activities. On several occasions he 
had been obliged to rest. For a couple of days before 
his death he took holiday,ebut returned on the Friday 
feeling rather worse than better. In the afternoon 
(May 21) he was found by one of his office staff lean- 
ing in his chair, He had passed peacefully 


away. 
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Loarations of space forbade more than reference 
in our issue of May 29 to the recent birthdays of Sir 
Edward A`“ Sharpey-Schafer, F.R.S., and Sir W. M. 
Flinders Petrie, F.R.S. Sir Edward Sharpey-Schafer 


was born in London on June 2, 1850. Assistant. 


professor of physiology in University College, London, 
from 1874 until 1883, he afterwards became Jodrell 
professor there, leaving in 1899 to occupy the chair 
of physiology in the University of Edinburgh. Sir 
Edward is especially distinguished for the great 
variety of his work in physiology, for his series of 
brilliant investigations into the nervous system, for 
his fruitful exploitation of histological methods, for 
his valuable discovery of the function of supra- 
renal glands, and for the success with which he has 
applied physiological research to results of practical 
importance. A leader in physiological and histo- 
logical inquiries, he has stimulated the prosecution 
of research, with noteworthy issue, through large 
numbers of student disciples. Sir Edward’s earliest 
communication to the Royal Society was made so far 
back as April 3, 1873. The paper, printed in abstract 
in the Procesdings, was entitled “On the Structure 
of Striped Muscular Fibre”; afterwards the paper 

- appeared in full in the Philosophical Transactions, 
but the title was changed to “On the Minute 
Structure ot the Leg-muscles of the Water-beetle.” 
As general secretary of the British Association from 
1895 until 1900, Sir Edward rendered distinct service 
to science. He was president of that body at the 
Dundee meeting, held in 1912, delivering an address 
on the nature, origin, and maintenance of life. At the 
Oxford gathering of 1894 he was president of the 
physiological section. Awarded a Royal medal by the 
Royal Society in 1902, he was Copley medallist in 
_1g24. Sir Edward is a foreign member of the Reale 
Accademia Nazionale dei Lincei, Rome. 


Sm W. M. FLINDERS Perem, probably the foremoss 
of living Egyptologists, was born on’ June 3, 1853, at 
Charlton, a descendant, on his mother’s side, of Capt. 
Matthew Flinders, R-N., hydrographer and geographerp 
who is credited with having first suggested the name 
‘ Australia’ for the island continent. Sir Flinders, 
who was educated privately, began archzological 
survey and research work more than fifty years ago. 
He was then specially interested in ancient British 
remains, In 1881 he took up research work in con- 
‘nexion with the pyramids at Gizeh, and thence 
onwards down to recent days he conducted surveys 
and excavations in. Egypt, exhibitmmg results which 
his countrymen have regarded with gratitude and 
admiration. Between 1888 and 1890 he was at work 
in the Fayum. -In 1894 Sir Flinders founded the 
Egyptian Research Account, which ultimately became, 
in reconstruction, the British School of Archzology in 

In 1906 he was awarded the Huxley medal 
of the Royal Anthropological Institute. Among his 
numerous publications may be cited “ A History 
of Egypt,” “Ten Years’ Digging in Egypt,” 
“ Religious Life in Ancient Egypt” (1924). - -> 
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A MOVEMENT to stimujate the study of pre-Roman 
Italy, which may be expected to have far-reaching 
effects on our knowledge of the early cultures of the 
Whole Mediterranean area, has been inaugurated by 
the National Etruscan Congress, which was held at 
Florence at the end of April and the beginning of May, 
when, according to the report of the Milan corre- 
spondent which appears in the Times of May 25, a 
number of papers dealing with the language, culture, 
religion, and antiquities of the Etruscans were read. 
Prof. Luigi Pareti, professér of ancient history in the 
University of Florence, supported the theory that the 
Etruscans arrived in Italy by land and not by sea, 
traces having been left of theig passage across the Alps ; 
and further, that they were descendants of the lake- 
dwellers of the Emilian region. The problem of the 
Etruscan language was discussed by Prof. Rartolomeo 
Nogara and Prof. Trombetti. The latter distin- 
guished three linguistic strata in the Mediterranean 
„basin, of which the Basque is the oldest. The Etrus- 
can he assigned to the second group with the lan- 
guages of Anatolia. A paper by Prof. Sogliano, 
which is said to have attracted much attention, 
supported the view that Pompeii was probably Etrus- 
can and that the Temple of Jove in that city was the 
Roman substitute for a true tripartite Etruscan . 
temple. Details of Prof. Sogliano’s argument will 
be awaited with much interest in the hope that 
they will throw further light on the. question of the 
extent of the Etruscan element in Roman culture, and 
particularly in Roman religion. Committees were 
appointed to supervise the publication of two series of 
volumes, one dealing with the culture and institutions 
of the Etruscans, the other containing monographs 
on Etruscam centres. At the conclusion of the Con- 
gress, visits were paid to the tumulus of Montecal- 
vario at Castellina del Chianti, Vetulonia, Populonia, 
and Volterra. ° 


Tue sixth annual report of the British Non-Ferrous 
Metals Research Assocation, Which has just been 
received, is a remarkable record of progress, The 
expenditure on research during the, coming year, 
including certain investigations the direction of which 
is shared with other bodies, will amount to about 
20,000/,, We are glad to see that the list of new 
members who have joined the Association during the 
year includes many large users of non-ferrous metals, 
such as railway companies and electrical firms, and 
also manufacturers of scientific instruments, as well 
as smelters and manufacturers of metals and alloys. 
The Association owes much to the energy and know: 
ledge of its Director of Research, Dr. R. S. Hutton, 
while its policy of encouraging research work in the 
universities and other public institutions, by appoint- 
ing salaried workers under the direction of scientific 
men of standing, has proved beneficial to afl parties, 
It has now been found necessary to establish a small 
central laboratory, accommodation for which has 
been provided by the University of Birmingham. 
The report contains an account of the position of the 
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investigations already in progress, and also of the 
new investigations which have heen begun, the latter 
including ework on annealæg furnace practice, the 
working propefties of anc, plumbers’ joints, and 
alloys suitable for use at high temperatures. In the 
last-mentioned field interesting results have beef 
obtained and published. The report is obtainable 
from the offices of the Associatiog, 71 Temple Row, 
Birmingham. e 


A JOINT committee representing the Royal Society 


* of Edinburgh, the Royal Phymcal Society, and the 


Royal Scottish Geographigal Society, has made the 
first award of the Bruce Memorial Prize to Mr. James 
Mann Wordie, of St. John’s College, Cambridge, for 
his geological and oceanographical work in Arctic and 
Antarctic regions. Mr*® Wordie accompanied, the 
ill-fated Shackleton expedition of 1914-1916 to the 
Antarctic, and was present with Dr. Bruce in Spits- 





bergen in 1919 and 1920. Later he led argexpedition 
to Jan Mayen, while in 1923 his attempt to reach the 
east coast of Greenland was frustrated by heavy pack 
ice. As a result of his visits to polar regions he has 
made several valuable contributions to the knowledge 
of ice-formation at seg, of bottom deposits of Antarctic 
seas, and of Arctic geology. The Bruce Prize, founded 
to commemorate the work of Dr. W. S. Bruce, is 
awarded biennfilly for notable contributons to science, 
the outcome of personal visits to polar regions, its 
object being to stimulate further exploration The 
medal (Fig. 1), which forms part of the award, 1s 
slightly modified from that designed by Dr. Bruce to 
commemorgte the Scottish National Antarctic Expedi- 
tion of 1902-1904. 

Tres Journal of Geophysics and Meteorology, vol. 1, 
No. 2, issued under the editorship of the late Dr. 


` Friedman, former Director of the Central Physical 


Observatory at Leningrad, contains twelve papers, 
all of which-are ın Russian, save one, which 1s in 
German (with a Russian summary); but short 
summaries of the Rugsian papers are given, six in 
English, one in French, and four in German. The 
contents relate mainly to meteorology, but a useful 
summary of magnetic results obtained at Pavlovsk 
(now to be known %s Slutzk) is included; these are 
for the years 1912-1923, for which Pavlovsk data 
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have not hitherto been published, the Annales of the 
Central Physical Observatory being temforariy 
suspended. The diurnal mequalities of each of the 
three elements of magnetic force are given in the 
mean for each of the twelve years: the seasonal 
vanations of the diurnal inequalities are not indicated. 
An interesting article by Kurt Wegener (Hamburg) 
deals with the artificial production of raw, describing 
an attempt in this direction and’ the reasons why 
failure in this and all such attempts must be expected. 


Durimc the present century there have been 
several great volcamic' eruptions in Japan, especially 
those of the Usu-san (Hokkaido) ın 1910, the Asama- 
yama (central Japan) in r908-14, and the Sakura- 
jma (southern Japan) ın 1914. These are all well- 
known &ctive volcanoes. The great eruption of 
Tokachi in Hokkaido that began on May 24 took 
place, however, from a volcano that was supposed 
to be extinct, and. from a crater 
that has been occupied by a lake 
within historical tmes. The first 
explosion ejected the water from 
this lake. Later in the day there 
were two other explosions, ac- 
companied or followed by an out- 
flow of lava. By the last explosion 
part of the wall of the crater was 
blown away. Several hamlets and 
the greater part of the town of 
‘Furyono have been destroyed, and 
goo persons are reported to have 
been killed by flooda and lava- 
streams. 


On his return from a tour of 
British West Africa, Mr. Ormsby- 
Gore, Under-Secretary for the Coloniés, gave some 
of his impressions to a representative of the 
Times. The Gold Coast Colony has made re- 
markable progress during the last five years, due 
fargely to the great development of motor roads and 
transport faalites. Work is also proceeding on the 
construction of a modern deep-water harbour at 
‘Takoradi, which will be of great value in the two 
staple trades, cocoa and manganese-ore Nigeria 
shows great prosperity and, with a large ‘surplus 
balance in the past year, ıs justified in proceeding 


.with the development of its transport. The present 


road system is entirely inadequate and a serious 
hindrance to the development of cotton growing.. 
Mr. Ormsby-Gore will outline in his report a con- 
tinuous programme of railway construction of any- 
thing from 100 to r150 mules a year for the next five 
years. Tho provinces of Sdcaso, Zana, and Kano 
alone may be expected to increase their annual cotton 
output to 250,000,000 bales of 400 Ib. each of a fine 
type of American cotton. When a new type of 
cotton, on which the Agriguitural Department is now 
experimenting, is produced, the middle belt of 
Nigeria will yield also an important crop of export 
cotton. In conclusion, Mr. Ormsby-Gore expresses 
himself as strongly opposed to any extension of the 
length of residence of European officials in West 
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Africa, The leading commercial firms are tending to 
reducé rather than to extend the period of stay of 
_their officials. 


Toe key idea of Prof. J. MéLean Thompeon’s 
lecture before the Royal Society of Arts upon “ The 
Sea Transport and Storage of Fruit,” published in 
the Society’s journal for February 26, appears to 
be that the fruit’ carried to Great Britain-has to be 
regarded as a ‘living passenger.’ Thus regarded, it 
is desirable to harvest and keep 1t under such condi- 
tions before shipping, that the fruit has ripened 
normally, and then in transit, if conditions are suitably 
adjusted, it may be posmble, without the expense of 
cold, storage methods, to keep it at that condition of 
restful dormancy which often seems to follow in living 
fruit and seed upon the attainment of maturity. 
Prof. McLean Thompson was apparently not m a 
position to discuss methods by which, under com- 
mercial conditions of storage, ripe fruit, of apples and 


oranges, has thus been kept in good condition for 


several months without resort to cold storage. He 
makes, however, a plea-for further endowment ‘of 
research at the great ports of Britain at-which our 
imported food supplies enter, m order to enable a 
more thorough exploration of the methods, individual 
` to every fruit, by which he hopes that ultimately we 
may succeed in transporting and storing suitably 
mature fruit by a treatment which will be based on 
„a recognition of its needs as a living organism at a 
certain stage of existence. The chairman, Sir Halford 
Jobn Mackinder, endorsed Prof. McLean Thompson’s 
plea for research, but added the advice to the com- 
mercial interests involved that they should recruit 
from universities and colleges scientific practitioners 
prepared to apply scientific knowledge under com- 
mercial conditions to the workaday problems pre- 
‘ sented by the ‘ rough and tumble of trade’ conditions 
under which shipping, transport and storage of fruit 
must take place. e 


Iw the annual report of the Rockefeller Foundation 
for 1924 Dr. George Vincent, the president, surveys 
the activities of the Foundation for that year. These 
include a contribution of 350,000 dollars towards the 
publishing of an international journal for abstracts of the 
biological sciences, reports on the progress of medical 
education in various countries, and contributions 
for ‘travelling fellowships. Grants were made to 
+ various medical schools in Great. Britain, Canada, the 
United States, and China, funds provided for nursing 
education at Yale University and other schools and 
hospitals, campaigns organised against yellow fever, 
malaria, and hookworm disease, contributions made 
to the Health Section of the League of Nations 
towards epidemiological intelligence and study tours 
arranged for health officers, and assistance given to 
mental hygiene projects jn the. United States and 
Canada. The income of the Foundation in 1924 
amounted to 8,191,506 dollars, and the disbursements 
to 7,288,822 dollars. The report also contains reports 
of the directors of sections, summaries of the work 
being carried out in various lands, and lists of publica- 
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rn ister 
tions of members and others directly associated with 
projects in which the Board participated. 


In is reported that ‘archaological and historical 
discoveries of considerable importance have been 
«nade by Sir Aurel Stein, who has been engaged during 
the last two months on a tour of investigation in the 
Upper Swat on the Indian, frontier. This area 
abounds in stupas, k-carved reliefs, and other 
Buddhist remains, and for many years it Had been 
anticipated that, given settled Geis it would, 
prove a profitable field for archwologi exploration. 


That its strategic importance has long been recognised * 


is indicated by the strongholds of old-time chieftains 
which abound, and it is an examination of the topo- 
graphical features in this connexion that hab led Sir 
Aurel Stein to'a conclusibn of very considerakle 
historical interest. According to a dispatch from 
the Simla correspondent of the Times which appears 
in the issue of May 27, Sir Aurel believes that he has 
succeeded in identifying in a part of the Swat hills 
known as Torwal the site of Aornos, the, fortress 
deecribed by Arrian which Alexander captured in 
327 B.c. This 1s usually considered to be the greatest 
achievement of his remarkable march on India. The 
topographical features of this suggested site appear to 
correspond with the description given by: Arman. 
Sir Aurel Stein himself showed some years ago that 
the suggested identification of Aornos with Mahaban 
was untenable on the ground that the summit of that 
mountain did not correspond with the extensive 
plateau which figures in the Greek account. The 
-probability that Alexander’s march to India led him 
to Bajaur and the Swat valley has now been greatly 
strengthened. It is further reported that Aurel 
Stein has discovered two’Buddhist shrines mentioned 
by Chinese pilgrims, a stone bearing the miraculous 
footprints of Buddha and a boulder with an impression 
of Buddha’s drying clothes, which shows gigne of 
continued local worship. P ! 


Pror. G. H. Harpy, Savilian professor of geometry | 
in the University of Oxford, ha$ been elected a corre- 
sponding member of the Vienna Academy of Sciences. 

THE following have been elected fareign agsociates 
of the National Academy of Sciences of the: United 
States of America: Prof. Jacques Hadamard, pro- 
feasor of analysis at the Ecole Polytechnique, Paris; 
Prof. Richard Willst&tter, formerly professor of chem- 
‘istry at the University of Munich; Sir Frank: Dyson, 
Astronomer Royal, Great Britain ; Prof. Max Planck, 
director of the Institute of Theoretical Physics at the 
University of Berlin. 


Tue thirty-first annual congress of the | : South” 
Eastern Union of Scientific Societies will be held at 
Colchester on June 9-12 under the presidency of , 
Mr. Reginald A. Smith, of the Department of, British ` 
and Medieval Antiquities, British Musgnum. The 
presidential address,,‘‘ Essex in Pre-Saxon Times,” 
will be delivered on June 9; other papers promised 
include “ The Plant Communities of the Seashore,” 
by Dr. E. J. Salsbury, “ Dr. Wm’ Gilberd, of Col- 
chester, Author of ‘De Magnete,’” by Mr. C. E. 
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Benham, ‘Some Curious Aspects of Evolution,” 
by Mr. E. C. Stuart Baker, ad “ The Correlation 
of the Lewer Paleolithic,’ by Mr. S. Hazzledine 
Warren 7° 


We much regret that, by an oversight, the name af 
Ives Delage was included in the column of Con- 
temporary Birthdays in our issue of May 8._ Prof. 
Delage died on October 8, 1920. ° 

e 


Erratum. NATURE of May 22, p. 720, col. r. In 
.« formula at pottom of column, for “cos 2/¢”’ read 
e cog $2.” 


APPLICATIONS are invited for the following appoint- 
ments, on or befare the dates mentioned :—A lecturer 
in mechanical and civil engineering at Loughborough 
College—The Registras» (June 7). An assistant 
lecturer and demonstrator in chemistry and an 
assistant lecturey and demonstrator m engineering at 
tht Univegsity College of South Wales and Monmouth- 
shire—The Registrar, Univeraty College, Cardiff 
(June 14). A reader in mechanical engineering at 
King’s College, Strand——-The Academic Registrar, Uni- 
versity of London, South Kensington, S.W.7 (June 
17). A professor of botany at the University College 
of Wales, Aberystwyth—The Secretary (June 109). 
A professor of Arabic, Persian, and Hindustani at 
Trinity College, Dublin—The Secretary (June 21). 
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A professor of chemistry and assaying at the Indian 
School of Mines, Dhanbad—The Secretary to tie High 
Commissioner for India, 42 Grosvenor Gardens, S.W.1 
(June 21). A junior technical officer for develop- 
ment work in conexion with instruments and small 
precision apparatus—The Superintendent,- Royal 
Aircraft Establishment, South Farnborough, Hants 
(June 26, quoting references No. A. 95).e A curator 
of the Colchester and. Essex Museum, Colchester— 
The Town Clerk, Town Hall, Colchester (June 28). 
A librarian for the University of Aberdeen — The 
Secretary, The University, Aberdeen (June 30). An 
assistant in the industrial engineering division and an 
assistant in the science library of the Science Museum, 
South Kensington — The Director and Secretary, 
Science Museum, South Kensington, S.W.7 (June 30). 


-A lecturer ın zoology, with special reference to the 


comparative anatomy and embryology of vertebrates, 
in the University of Edinburgh—The Secre to 
the University (July 23). A temporary junior 
assistant (metallurgist) under the directorate of 
metallurgical research, Woolwich—-The Chief Super- 
intendent, Research Department, Woolwich, S.E.18. 
Instructor lieutenants in the Royal Navy—The 
Adviser on Education, Admiralty, Whitehall, S.W.1. 
A lecturér in botany at the Birmingham Municipal 
Technical School—The'Principal. ~ 


- Our Astronomical Column. 


Comuzts.—Ensor’s Comet maintained the anomalous 
tion of 1ts tail for a full month. On March 16 the 
was 80° from the prolongation of the radius vector 

from the sun ; on April 3, nearly 70° ; and on April 13, 
about 60°. Since matter expelled from the head 
under solar repulsion would initially proceed along the 
radius vector, it would seeni that the tail was not due 
to such repulsion : it 1s not easy to explain its direc- 
tion, for there was no definite nucleus that could be 
regarded as a centre of repulsion. On April 13 the 
comet had sunk to magnitude 17 and was not followed 
for longer. o 

Finlay’s periodic comet is due to return to perihelion 

e about June 23. It will not be very well placed for 
observation at this réturn, being low in the morning 
just before dawi. 
8 following ephemeris for ot is from the B.A.A. 
Handbeok » 


RA NiDecl 

June 11. 28 rrm IE° 6 
19. 2 468 14 18 

27: 3 219 I7 4 


It will be better placed in July, owing to its north- 
ward motion. It was last seen in 1919. 

Comet Pons- Winnecke will return to perihelion 
in June 1927: An ephemeris by Mr. F. E. Seagrave 
iadicates that it wi spprosmi the earth within 44 

“millon mif®s on June 26, when its horizontal me 
will be 190”. A well-defined object at that distance 
would serve admirably for deducing the solar parallax, 


° but it 1s rather too much to expect that the comet will 


have a sufficiently definite nucleus for this purpose. 
e 


e 
Mrxor PLanets.—A note by B. Asplind in Astr. 
Nach. No. 5442 demonstrates that the hitherto 
unidentified planets Simeis 59 and Simeis 60, discovered 
in 1916, are iddnteal respectiv with 1029 {dis- 
oe ee ta) and with 962 
(discovered 1921). This identification affords 
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material for a greatlimprovement in/the orbit elements 
of these planets. The following planets have been 
recently named: 829 Academia, 830 Petropolitana, 
917 Lyka, 962`Aslog, 984 Gretia, 1026 Ingrid. i 


THE SPECTROHELIOSCOPE.——À description of this 
instrument by Dr. Hale has already ap ed in the 


“Proceedsngs of the National Academy of Sciences, 10, 


361, 1924, and in NATURE, 114, 628, 1924. In the 
April number, 1926, of the Publications of the Astro- 
nomical Soctety of the Pacific, Dr. Hale gives other 
details of his instrument, which is néw permanently 
®t up at his new solar laboratory in Pasadena. 
Recent observations indicate its wide scope as an 
important instrument of research and not merely as 
a very useful scouting auxiliary of the helio- 
ga h. Ts aa ae alo vial i the 
en line Ha. Besides the prominences around 
the sun’s limb, it is usually e to see prominences 
projecee on the disc as dark areas, and ht or dark 
occuli, including hydrogen vortices around sunspots. 
In addition, by setting the second slit on different 
of the Ha line, on occasions when there are great line 
distortions due to high radial velocities, the instru-. 
ment admits of observations being made in rapid 
succession of, for example, a brilliant eruption on the 
violet side of the line and, on the red side, of a dark 
absorbing masse descending rapidly into the hydrogen 
vortex. Dr. Hale ests the possibility of a photo- 
graphic attachment for reproduction of these rapid 
changes ın the form of moving pictures An account 
is given of phenomena, ranean rete the very 
sunspot of January 1926, and another spot in Fe 
ruary, which could be seers with the helioscope. 
The atthor describes modifications he is introducing 
into the construction of an improved instrument for 
measures of some of solar phenomena, 
which it is nów possible to study ın great detail. We 
hope to publish shortly an illustrated account of the 
instrument and of Dr. Hale’s recent work with it. 
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ë Research Items. 


THE SOCIAL ORGANISATION OF THE POMO INDIAN.— 
A detailed descriptive study of a concrete Forau of 
social o tion ın its actual ie om ven by 
Mr. Edward Winslow Gufford in lus Pomo 
Society,” which is oar by the “University of 
California as vol. 18, No. 2, of the Pubhcations in 
American Aychaology and Ethnology. This 18 not an 
abstract analysis, but is an account of the households, 
their members, and their affinities one to another, 
familial and social, as well as their occupations and 
their activities, ceremonial and other, in the Eastern 
Pomo village of Cigom on the eastern shore of Clear 
Lake, Lake County, California. A census by a former 
inhabitant me pe totalled 23 ae 
25 per cent m neighbourmg : ese 
‘ foreigners ’ rending in the village mvanably do so 
because of marriage. All but two of th® twenty 
living-houses were occupied by two or more families, 
the number of entrances and the number of fires in 
eaah house to the number of famihes 
The nucleus of the family was a mar, his one wife 
{monogyny being the rule), and their ‘ofispring In 
size the family group varied from one to ten, but the 
average was four and a half individuals. Of blood 
relationships noted, 36 were matrilineal, 16 patrilineal, 
5 were neutral, and one unknown. In the cases 
the newly-married couple lived with the husband’s 
cas in a ives the bride’s father. The chieftain- 
ship was her , each chief heading a u 
related to him, y through females, but thers was 
no e or supreme chief. Among the Eastern 
Pomo, ht cases of succession to the chieftainship, 
four were from the mother’s brother to sister’s son, 
one doubtfully so, two from brother to brother, and one 
from father to son. Among the Northern Pomo, of 
three cases two were from father to son, and one from 
mother’s brother to sister’s son. 
sional custom of i 


more frequently pat: 


THe Torapja OF CENTRAL CELEBES.—Dr. Walter 
Kandern, ın the second part of hus “ Ethnographical 
Studies ın Celebes ”’ C Elanders Bo eri 
Sees) deals pon ine Migrations the 
Toradja. “It is generally agreed that the Toradja 
not the aboriginal inhabitants of Central ebes. 
Nor are they a uniform race: two distinctly different 
types are fonnd, the majority of the people bang ofa 
. rather dark brown type with od brad face and 
short broad nose; while the less numerous light 
brown type has `a ‘comparatively oval face, the nose 
pee ean and narrow, straight or slightly curved, 

y the two MPS Barta were already mixed when 
rage reached Cen le Taking the three big 
Toradja grou , the Paloe, the Koro, and the Poso 
Toradja, an investigation on aecourits of 
* migrations ın historic times, | ds of prehistoric 
migrations, inferences from the on of the home 
of depatted spirits, and cultural, hngnuistic, and other 
relations, it would appear that the tions pro- 
ceeded along two principal routes, both g in 
the south-east in the tract of Malili on the coast of the 
Bone Gulf. One went to the north-west to the 
regions west of Lake Poso, the other went first almost 
due north and then sent out branches to the north- 
east and north-west. The former route was that of 
the Koro Toradja, the latter that of the and 
Paloe Toradja. The latter only -formed part of the 
easterly stream of people, and moving on in front of 
the Poso Toradja, spread farther to the north and 
north-west. 
justify any statement as to the kinship of Poso and 
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a child for a grandparent, 
than maternal. 


-invitation of the National Trost, in co 


There was an occa- 


Present knowledge is not sufficient to: 


Paloe Toradja, though there appears to be np essential 
difference. These migrations were sill going on im 
the eighteenth century. Their cause is obscure; it, 
way have been over-population of the cultivated areas ; 

attempts to fly from epidemics, of which there 
is legendary tag may have been a contpbutory 
cause. x ; 

Foop oF ana: —Dr. W. E. Collinge gives an 
account Point Publication, No. 26) of his 
investigation ee e food of terns, undestaken at the. 
uence of 
numerous complaints by docal fishermen 
birds were destroying the inshore industry in flat fish. 
The author found t the food of the terns in the 
vicinity of Blakeney Point consisted of Ape | per wer 
of fish, of which 25-48 per qent. was f 
14°84 per cent. sandeels. The food fishes len 
entirely whiting, haddock, herring, and whitebait, 
and ın no single instance was therevany trace of flat 
fish in the stomach contents. He concludes therefore, 
that any recent scarcity of flat fish in the Blakeney 
Point area can in no way be attributable to the terns 
living there. This vindeti should go a lọng way 
towards r ing the local fishermen and Sabsay 
their goodwill ın the preservation of this nesting site. 


A MALELES8S RACE or DAPHNIA WHICH PRODUCES 
EpurpriaL Eoos.—Dr A. M. Banta (Zeitschr. f. 
smdukisvs Abst. und Vererbungsishre, Bd. 40, 1925) 
describes a maleless race of gested pulex in which 
nevertheless the characteristic ephippial or ‘ winter ’ 
ceea roduced and developed a fertilisation. 

e author notes the characters by which this race 
differs from other types of D. . Males have not 
been found in this race, in spite of long observations 
on the stock and experimental efforts to cause their 
production. The saya. ogenetic (‘ summer ’) 
and ephippial Can ) egge aro produced, and in 
every phase of their ovarian and post-ovarian develop- 
ment resemble the corresponding two types:of eggs 
produced by other Daphudæ, and ther pend 
with these is beyond doubt. These ep Spui ppin 
which the author moggan should be ed ada 
sexual eggs—readily hatch withont fertilisation. This 
race is possibly identical with the ‘race found in 
Spitsber, in which similar behaviour has been 
Kiar The author suggests that the race® 
represents a possible in advance ın the evolu- 
tion of Cladocera in that (r) it has the ephıppıal ogg 


adapting it to habitats in which periods of ngught or 
low temperature preclude the survival active 
Cladocera or of the usual partion ouedeein-« and 
that (2) it poaseases the obvious advantage that the 


non-occurrence of males leaves every individual 
productive of eggs of the type called forth by the 
particular temporary conditions of the environment, 


CHANGES IN THE Bottom Fauna oF ILLINOIS RIVER 
AND Pror Laxe.—R. E. Richardson (Bul. [lincis 
Nat. Hist. Survey, vol, 15, 1925) records the changps 
in the bottom fauna of Lake Peoria fron? tg20:to 1922er 
In a former paper it wag shown that during the six 
or seven years preceding 1920 there had been an almost 


complete extermination of the older normal bottom e 


Asuna over a stretch of about 90 miles of the Minois 
pei including Peoria Lake, and practically complete 
gen oxhaustion.. This was associated with a 
ye t times) i in the animals slaughtered 
between 1914 and 1918, 
with a corresponding increase in ¢he waste matter 
entering the sanitary canal which into the 
Hlino River. Heavy mortality among the fresh- 


TEER 
in the 


t these ® 


aD 


. 


` without nitrogen. Phe 
tS. free from Anabaena died ore 
“nitrogen-fe solutions, whj 
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water snails occurred; in August 1917 dead snails 
acres in extent were seen floating down the river past 
‘Peoria, and Havana. The present paper indicates a 
shght though measurable improvement in the condi- 


. tion of the bottom fauna in the two years 1920-22, 


but the increase in kinds was almost wholly confined 
to the group of tolerant Sphzriid snails which sur- 
vived the destruction of 1915~18. The extension of 
the range of these snails was i to the tremendous 
increase in numbers of tub worms, which 

so high as 69,000 per square yard opposite Rome in 
August 1922 and is as an indicator of bad 
bottom. The material was collected by a 

bottom sampler. Species that have disa 


from Peona since 1414 inclyde all but or 


four of-a total of mare than 40 species of fresh-water- 


mussels, all the snails of the 
all but one es of the form important and 
conspicuous ily Viv¥iperida. author gives 
A the missing species in the same Bulletin, 
Article 6. : - 


Amnicolidæ, and 


“Tex ABSENCE OF AN INNATE SEXUAL CYCLE IN 


CLADOCERA.—Weismann’s view that in Cladocera’ 


there 1s an innate sexual cycle quite independent of 
environmental influences is contradicted by observa- 
tions by Dr. A. M. Banta (Amer. Natur., vol. 59, 
1925), which indicate that stock recently derived from 
fertilised eggs of Moma macrocopa 13 neither less nor 
more prone to produce males, under eprops 
environmental conditions, than stock which has 
deacended 300 generations since last undergoing 
sexual reproduction, 


THE SYMBIOSIS OF A FERN AND AN ALGA—Alfred 
rea te records some observations (Siteungsder. 
Akad. Wissensch , Wien, Abt. I. 143, pp. 1-6) which 
make very much more precise our knowledge of the 
relation existing between the little water fern Azolla 
and the blue-green Alga Anabena, which is always 
found m small cavities in the leaves There are four 
oe of Azolla distributéd over different parts of 

globe, but in all cases this blue-green alga is 
associated with the fern ; the intimacy of the relation 
thus established between two plants of very ee 
type has been a matter of tion. Limberger 
succeeded, by gultivating Azolla over winter on fairly 
dry soil in a cold greenhouse, in obtaining a stock of 
the fern que free from the blue-green alga. So long 
as this plant was ktpt growing under normal con- 
ditions next summet, ıt perfectly well and no 
significant difference d be noted between the 
alga-ingested amd the alga-free cultures of the fern. 
Curiously enough, with two different es of Azolla 
thus freed from Anabena, another blue-green alga, 
Oscillatoria, was found inf the fern though not 
entering the leaf cavity, as if the fronds of this httle 
fern had some definite chemotactic attraction for 
blue-green Algæ or special facilities for their rtutrition. 
With the algw-free Axzolla, Limberger repeated some 
‘previous cultures of the plant in food solution with and 
It was now found that the fern 


very par in 
o fern with Alga in 
the leaf cavities flourished? Definite evidence seems 
thus to be vided for the possibility of nitrogen 
fixation by alga; which under unfavourable con- 
ditions of growth is utilised by the fern. When other 
sources Of nitrogen are present, the alga seems of 
little use to the fern, in fact may grow so excessively 
as to become a nuisance. 


An Upper Crergczous Filora.—Under the title 
“The Flora of the Rip Formation,” Edward 
Wilder Berry describes, in ofesstonal Paper 136 of 
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the United States Geological Survey, 
Cretaceous flora of some 135 species. 
number of genera represented is 71; of these a 
Seana Alga Hee and a form referred to 
inélla, are pf doubtful botanic affinity; im 
addition there are six species of ferns, 9 gymnosperms, 
9 monocotyledons, and 105 dicotyledons, of which 
only ro belong to sympetalons genera. While nearly 
all the ferns and coriifers found appeas to have a 
wide distribution ‘‘ as befits thei? ancient lineage,” 
most of the dicotyledons are recorded for this Ripley 
formation only, and of the 28 per cent. that occur 
elsewhere, most of them are only recorded from 
Greenland, which iseperhaps the place of origin of the 
Upper Cretaceous flora of North America. Sixteen of 
the osperm genera recorded have not been rè- 
ised in retaceous deposits, and the author 
points out that the contrast between U Cretaceous 
and Eoc&ne floras is usually under. ted, in part 
owing to the habit of la stress upon the co 


Tas Coal 


of the Angi in Cretaceous. time, whi 
it is “ the ion to Ae a sudden and over- 
whelming event.” ‘ 


TuE Microscoric STRUCTURE OF CoaL.—A most 
interesting lecture on this subject, given before the 
Royal Society of Arts by Dr. Reinhardt Thiessen of 
the United States Bureau of Mines, is published in the 
Society’s journal for April 23. After a brief intro- 
ductory statement of the manner in which various 
kinds of coals may be pictured as arising progressively 
from plant remains such as may accumulate under ` 
the conditions of the ee? bog, where vegetable decay 
is very slow and in the lower layersof the peat has 
practically ceased, Dr. Thiessen proceeded to analyse 
the various types of appearance found in bituminous 
coals, the clarain, vitrain, fusain, etc., of British 
writers, into terms of plant remains recognisable by 
nder the microscope Dr. 

gnises two main classes of constituent : 
(x) the compressed woody and fibrous fragments of 
plants, the anthraxylon, and (2) indefinite masses 
made up of finely macerated plant material, macerated 
wood, cuticle, sporea, etc., grouped under the term 


‘attritus.’ From this lecture it would~ap that 
the methods of study of the coal mining geologist and 
the botanists are converging at t m their 


&pp cation of new methods of technique with the aid 
of the microscope to reveal the minute cture of 
the com ents of plants embedded in the 
cocks (Harms, Nature, May 8, 1926, p. 670). 


CoLorapo Rrver.—-The remarkable characteristics 
of the Colorado River, U.S.A., form the subject of 
Water Supply Paper No. 556 issued by the Y.S. Geo- 
logical Survey. o river is of exceptional value for 
irrigation and water power, as it combines in Peeper 
sequence for full development and use a large quantity 
of water, great concentrations of fall, reservoir sites 
for the control of flow, sites for power plants, and“ 
several million acres of irrigable land below the 
district in which can be developed. The drain- 
age basin comprises 244,000 square miles and covers 
pa of seven States. The most urgent need of the 

in is flood protection for cities, towns, and largo 
irrigated areas near Yuma and in the Imperial Valley. 
It is stated in the report that pro to the value of 
one hundred million dollars and the ity of 
many thousands of inhahjtants on both sides of the 
international boundary between the United States 
and Mexico are seriously menaced by the lack of 
efficient control works, and this menace is increasing 
yearly, the maintenance of banks and levees becoming 
more difficult and costly as time goes on, Mr. La 
Rue, the writer of the report, has made systematic 
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pox ora of the basin since 1914, and the information 

ectel, including geological diagrams and photo- 

graphs, is intended as a basis for outlinmg a compre- 
ve scheme of devel 


ment for the river and for 
selection of a site for ear 


development. e 

AN ANCIENT SPECIMEN OF URANINITE.—Another 
estimate of the age of the earth’s crust has been formed 
from the examination of a sample of uranium lead 
found in South Dakota. The results of this investiga- 
tion, carried out by T. W. Richards and L. P. Hall, are 

blished in the Jowrnal of the American Chemical 

ocisty for March 1926. The atomic weight, corrected 
for the influence of a known thorium content, is 
206-02. Since the sample is nearly pure uranium 
lead, its age is about 1:5 x 10° years. 


PENETRATING Cosmic RapiatTion.—In a .recent 
communication to NATURE, M. L. N. iavlensky, 
writing from Leningrad, gives the ta*of some 
investigations made by in the Caucasus, in a 
region of radium deposits, on “ Highly Penetrating 
Rays of the Earth.” A close survey has been 
made of the penetrating radiation in an area of 
about I1,000 square yards, traversed by cracks in 
travertin, con radio - active material. The 
results when plotted give equi-radiation lines roughly 

el to cracks. A measure of the penetra- 
iltty of the radiation was obtained by the use of 
lead screens beneath the electrometer at the various 
observing stations, indicati yradiation from a 
radio-active material at 22 stations out of g2. At the 
‘other 70 stations a more penetrating radiation onl 
was observed. The minimum screened values vari 
showing a variation (even m this small area) of the 
ionisation due to a more penetrating radiation than 
that from radium. At these stations the use of side 
screens was without effect. Experiments in other 
places over soil of low radium content gave varying | Dih 
pat for the ionisation and showed also a very 
tion of the radigtion by lead “screens. M. 
Bogoiavienaky? 8 results would appear to supplement 
thoseof Hot ani «he ox plains the effects b 
ence of a more penetrating radiation from radium than 
the previously known hardest rays from radium C. 
. this, Hees has pointed oai. that the result is 
explicable on the assumption that the cosmic rays do 


not a bly ionise a gas, but only the softeg 
ren adept rays due to these. 


` 

SECONDARY RADIATION FROM THE SURFACE OF THE 
Earta —In the Physikalische Zeitschrift (March 15w 
1926) Hess discusses the v penetrating ‘ cosmic’ 
radiation and the difference the absorption 
co-efficients in water obtained by Kohlhdrster and by 
Millikan. He takes exception to the use of lead as a 
eda fora tion measurements on account of the 
ble radium content of different lead samples, 
a for this reason questions Hoffmann’s deduction 
that the penetrating radiation at sea level can be 
‘wholly explained as the result of known radio-active 
elements. Hess points out that this explanation will 
not fit the fact that the ionisation firet decreases and 
then increases with increasing distance above the 
earth. THe ponte Gut farther’ that Wha. ker to tie 
results obtained by Hoffmann and by Behounek may 
lie in the circhmstance that the ‘ cosmic’ radiation 
experiences the Compton effect on scattering, with 
uent formation of softer y-rays, if it is a fact 
that hs ionisation by the aofter derived radiation is 
much greater than that of the primary PR real 

in 1912, Hess suggested that a part of 
between measurements of ee daaa oa on 
land and water might be referred to differences in the 

secondary radiation from the surfaces. 
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THE CRYSTAL STRUCTURE OF CATECHOL.—The 
structure of catechol has been determuned b 


A. Caspari, using the rotating crystal method 


the three crystallo graphic axes as rotafion axes. 
Diagrams obtained projection of photographs 
on paper are given m the Journal of 


Soctsty for March 1926. From these the number of 
molecules per unit cell has been deduced as eight, and 
their manner of disposition is discussed. 


NUTRITIVE VALUE ae SYNTHETIC Fats.—From 
experiments carried out with albino rats and di 
in the Procesdings ge Imperial Acadøysy of Ja 
for January 1926, the approximate nutritive values 
of synthetic fats containing fatty acids of an ‘uneven 
number of carbon atoms Have been tabulated. Asa 
check, the food values of fats containing fatty acids 
of an even carbon atom content were determined 
under similar conditions. No sharp line of division 
could be drawn between thee two classes of fats ag 
regards their nutritive value. 


, 


INTENSITY OF ILLUMINATION AND PHOTOCHEMICAL 
CHANGE.—Berthoud and Bellenot’s ents on 
the effect of the intensity of wlumination on the 
velocity of the FSER AR of iodine and potassium 
oxalate have been ee ee 
Chapman, and E. Wal to test their and 
their conclusions S in the r Y 
Chemical Society for 1926. They found that 
the rate of reaction 18 pro mal to the intensity of 
illumination and not to square root, as found by 
Berthoud and Bellenot. Tt was noticed that the 
reaction continued after shutti off the light, and 
values for the life of a hypotheti yst are 
given. 


Oy raea RELATIONS OF SOUND Wavess.—A very 
giving measurements in connexion 
season pip kg eh lea S. Cohen to 
the Institution of Electrical Engineers on April 29. 
The researches were carried out in the laboratories of 
the General Post Office. A knowledge of the efficiency 
of telephone lines and apparatus is necessary in 
telephone engineering, and much of this knowledge 18 
of equal sp nance to the radio engineer. e 
frequency of the waves used in extends from a 
frequency of about roo to a frequency ef about 6o00, 
a range of six octaves. By means of a TEA 
electric filter it has been proved that good 
speéch can be ane e pea all Ba Per 
frequencies exceeding 2500 are blocked ont. Pract 
cally perfect speech 1s obtained when only waves the 
frequencies of which exceed 5000 are blécked owt. To 
get perfect musical transmission, tencies up to 
about 10,000 have to be transmitted. ith a normal 
voice the average speech energy entering a telephone 
transmitter is about 100 ergs second. A 
violin gave a fairly uniform opat of 600 ergs per 
second at a frequer cy between 192 and 1300. A male 
voice intoning twelve vowel sounds at conversational 
loudness with a fundamental of frequency 129 had an 
output. of 56 ergs per second, and a female voice in- 


toning a vowel with # fundamental of 1g9 had af m a 


no a D of 40 ergs e at conversational volume. 
have been inve ted 
bs gente ane Aee ° The threshold of audibility 
for a normal ear varies from an acoustical pressure of 
o-15 dyne per square cm. at 6o frequency to o oor 
dyne per sq. cm. at 1000 freq@ency. Between 1000 
and 4000 frequency the sensitivity remains ap Aces 
mately constant at o oor dyne per ig (Sars 
methods are suggested for m e acoust 
efficiency of apparatus, and some curves e 
given. i 
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The Abyssinian Sources of the Nile} à 


[8 pursyance of the policy, to carry out a complete 
investigahen of the h i conditions 
i in the basin of the Upper Nile, the Egyptian 
Government has recently pubhshed the report of 
e ition to the Equatorial Lake Plateau, and has 
followed this up with the t volume which deals 
with Lake Tana in Ab ia, whence the Blue Nile 
flows to the Sudan and Beret E 
Theo importance of this lake in the schemes for the 
control of the Nile waters, and protection from very 
low floods, & ds on the practicability of utihsing 
it, and the lake si ly, for storing up the 
water of an abundant rain} season to supplement the 
supply of a year of meagre rainfall. 


is report describes the work which was carried 


on from the spri of 1920 to the summer of the 
following year Br @. W. Grabham, Government 
Geologist of the Sudan, and Mr. R. P. Black, of the 
Physical Department of Egypt. This was the third 
occasion gn which the Abyssinian Government had 

iven ismion for studies of the lake and the Blue 

ile’s outlet from it to be carried out; the earlier 
ones ha been made by Mr. C E. Dupuis in 1903, 
and by Mr. R. B. Buckley in 1916. On the t 
occasion, however, the work was much more detailed 
and complete, since the observations of levels and 

i were carried on until May 1924, thus 
providing data over a period of 34 months, 
including three flood periods. 

The southern shore of the lake, where the Blue 
Nile leaves it, was the part which the expedition 
examined and surveyed in detail, and they arrived 
at the conclusion that the lake 1s of recent formation, 
owing 1ts origin to a lava flow from the west which 
has dammed_ the drainage of the shallow valley 
in which the lake now lies. This lava lying on the 
plateau basalts of Abyssinia furnishes a solid founda- 
tion for the construction of a tor to control the 
discharge from the lake. In order that the lands and 
buildings which he near the lake should not be in- 
unda as the result of controlling the outflow, a 
regulator is proposed which will allow régulation 
through a range of three metres below the present 
normal lake level. This would provide a reserve 

. 


3 Mistry of Pubho Works, Egypt- Report of the Mzssion to Laks Tana, 
atten y G. W. Grabham end R. P. Black. Pp. xx-+208. (Caro: 
ment Pubhcations Offise, 1925 ) : 


e 
supply of about 3500 mullion‘cubic metres of water 
to supplement the supply of Egypt in years of ab- 


no: low flood. . 

The meteorol and geology of the platean in the 
n bourhood of the lake were carefully studied, 
and especial attention was paid to evaporation, which 
is an important factor on e lakes, and Lake Tana 
has an area-of 3060 square kilometres. bservations 
carried out both with evaporimeters on land and by 
means of tanks floating on the lake, resulted in deter- 
mining the rate of evaporation to range from 1-5 mm. 
ahr Pa ign Sg tọ 6-o mm. in Apnl, giving a total 
oss of 1480 mm. in the year. The volume discharged 
at the outlet varied from about 10 cubic metres per 
second at the end of the season to about 500 
cubic metres per second when the lake was at its highest 
level in September. This amount represents a very 
small fraction of the flood of the Nile at Assuan, ın fact 
less than one-fiftieth of the volume entering Egypt at 
the highest stage of the flood; so from this point of view 
Lake Tana’s contribution is unimportant; but if by 
means of a tor the volume corresponding to a 
three metres e of level, 3500 milhons of cubic 
metres, were available in the case of an exceptionally 
small low-stage supply, the situation in Egypt would 
be gren imp 3 

e cost of the necessary works is g very approxi- 
mately at about two and a half ion sterling, but 
this might be matenally increased 1f much road- 
malong up to the lake should be necessary. 

A large amount of information 1s given on the 
country and the people inhabiting the ion near 
the lake, and also on the various routes which lead 
up to ıt. The work was carried out in somewhat 

cult circumstances, since the surveying, levelling, 
and measurement of discharges aroused much suspicion 
locally, althongh the party were furnished with letters 
of authority by the Abyssinian authorities at Addis 
Abeba,; but with tact and patience this difficulty was 
overcome and the work was successfully brought to a 
satisfactory conclusidn. 

The report contains sixteen h graphical and’ 
meteorological of much interest des 
maps of the lake, and the Blue Nile outlet, while 
ghirty-four very fine photographs give an excellént 
presentation of the country, the lake shore, and the 
gorge of the Blue Nile near the lake. LGL 





2 
[Nan interesting address on ‘‘International Biology” 
delivered at the third Pan-American Scientific 
Congress held at Lima, Peru, a little over a year ago, 
and recently published (Bull. Pan-American Unton, 
Dec. 1925), Prof. Vernon Kellogg cited a number of 
cases in which it is, or would be, of obvious aivantage 
to have international action in ‘matters of biological 
science. The almost ila kes stamping out of 
ellow fever in the western isphere*’1s one of the 
ost strikjng results of co-operative work—a con- 
spicuous example of international biology, 
‘for all the fighting of di and the developing of 
public health activities rest ultimately on biological 


research and on the applications of the results of such, 


research. 

The sfccessful corftrol.of insect pes of crops 
affords another example, for Pfof. Kellogg points out 
that of the fifty most serious insect enemies of crops, 
orchards, and in the United States, more than 
three-fifths are immigrants, s.g. the Hessian fly, flour 
and grain moths, ox warbles, and the horn fly from 
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Europe, the cotton boll weevil from Mexico, the 
San José scale from Japan. But he also pomted out 
that the grape ph oxera went from New England 
to France, w more than 2,000,000 acres of vne- 
yards were destroyed before a remedy was found, and 
that the Colorado potato beetle has established itself, 
in south-eastern France’ and is threatening to invade 
the potato fields of Germany. The exchange of 
insects is, however, fortunately not limited to injuri- 
ous ones. In its native country an injurious insect 1s 
more or less kept in check by predaceous and parasitic 
insect enemies, and it ıs now a well-recognised 
of economic entomological ice to send Ae 
to foreign countries to search for and bring the 
native enemies of important insect pest i ts— 
there 1s thus an international ex: a of ‘ good bugs ’ 
Sumflarly, there 1s the exchange of good plants, and 
Prof. Kell points out that a number of regions of 
the Umted States owe their present prosperity, and 
in some cases even the very existence of their agri- 
culture, to the intentional importation of some crop 


va 
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plant from a distant part of the world, e.g. the date 
cases af California and Arizona, the durum wheat 
areas of the plains, the rice fields of California 
and Texas. . Kellogg remarked that the plants 
which grow in the colder regions of the earth aremostly 
ies which have crept out of theetropics, adapting 
emselyes as they have spread north and south to 
the conditions of colder climates, and he thinks 
there are probably ten times as many undiscovered 
useful plants ipg in the tropics as are to be 
found m the colder Tegidns. The plant breeders of 
the United States are striving to select the hardiest 
of these tropical species and to adapt them for culti- 
vation as far north as they will grow. > > 
The conservation of migrating’ birds of practical 
and æsthetic value affords another example of useful 
international biology, for the extensive migrations of 
these birds require that conservation shall hold good 
in the extent of their range. The rational se and 
protection of the ‘animals of the oceans that wash 
the coasts of North and South America was also cited, 
e.g. the fur seals of the Pacific were saved from ex- 
tinction by international ents made in IgII 
between Great Britain, Russia, Japan, and the United 
States. But the sperm whale is eu , and unless 
international action is taken it will soon be gone. 
Finally, Prof. Kellogg directed attention to the 
international exchange of human beings—the matter 
of emigration and i a peau with all the perplexing 
biological blems erent to it, While many 
people consider the economic and political sigmficance 
-of the problem; it is incidental to and determined by 
the biological results. The National Research Council 
of the United. States has a special committee at work 
on “the scientific problems of human migrations,” 
for 1t 18 fully realised that the of the nation 
rests at bottom on the kind of heredity possessed by 
the people of the nation—it rests at bottom on bio- 
logical factors 





Petroleum in the Maracaibo Region, 
Venezuela. 


HE Maracaibo Basin, situated in western Vene- 
zuela, is an area of some 25,000 square mules, 
embracing the State of Zulia and parts of the States of 
Mérida, Táchira, and” Trujillo; within this region? 
occur the prinapal oilfields of Venezuela, while those 
of the State of Falcon, lying to the east, are geologically 
connected therewith. Though the presence of oil ine 
this country was known in the ay days of the 
Spanish occupation, commercial exploration did not 
commence until 1878, when the Government granted 
a small lease in the State of Táchira; progress was 
slow, however, and it was not until 1912 that important 
developments were undertaken, resulti in the 
discovery of the now famous Mene Grande oilfield. 
To-day practically the whole of the basin area is held 
under exploration or prospecting hcences, and besides 
Mene Grande, the oilfields of La Rosa, Ambrosio, 
El Mene, La Concepcion, La Paz, Rio Palmar, Rio de 
Oro, and some potential petroliferous territory in the 
south, have been discovered. - 
Geologically the Maracaibo Basin corresponds with 
a vast cline, the centre of which is occupied by 
Lake Maracaibo ; the peripheral monntain ranges to 
the west, south, and east are com of igneous and 
metamorphic rocks flanked by Terti snd Cretucsotia 
j3ediments, of which the Miocene formation 1 con- 
icuous for its associated and oil p 
est and south of the lake the structures trend 
N.E.-S.W., thus conforming to the prevalent Andean 
rend in this part of the country; east of the lake, 
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especially in the Bolivar district, the E.-W. influence 
of Caribbean: tectonics is shown by the major folds. 
The chief characteristic of all the stru within 
the basin is their great finear development, usually 
eke with tly ope rocks, e best-known 
folds are the Mene Gran Py re anticline (with its 
c&rious ‘spurs’ or ‘lobes’ running at right angles, 
and on which the Ambrosio and La Rosa fields are 
located), the Rio de Oro and La Tarra anticlines south- 
west of the lake, and*the Rio Poco fold running parallel 
to the Mérida Range in fhe south. 

_ The most important field is that of Ia Rosa, 
situated 27 miles S.E, of Maracaibo city, the scene of a 
famous gusher in 1922, Barroso No. 2, which flowed a 
milion barrels of olin nine days ; since then 125 wells 
on this field have accounted for 12,000,000 barrels 
of oi The Mene Grande field yielded 18,000,000 
barrels up to the end of 1925, the oil of an 

haltic nature with gravity 9-956 ; itis pi to and 

ed at San Lorenzo, thence shipped b e steames 

to C and elsewhere. The El Mene field has 
produced 4,400,000 barrels from about 50 wells andas 
noted for its low gravity oil (0-850) and hgh petrol 
and kerosene yields (35 and 38 cent. respectively). 

The other fields are smaller, though in most cases 
important extensions are anticipated. Mr. Campbell 
M. Hunter, from whose paper read before the Institu- 
ton of Petroleum T ologi on Apml 13 the 
fo: g details are taken, is of the opinion that 
production for this year in the Maracaibo Bagin will 
substantially exceed 30,000,000 barrels, thus placing 

- Venezuela as the fifth, if not the fourth, largest oil- 

proces country in the world, a remarkable rise in a 

ttle more than seven years. 





University and Educational Intelligence. 


CamBrrpée.—The Civil Commissioner for the Eastern 
Division has written to the Vice-Chancellor tenderin g 
. to the University the congratulations and thanks o 
His Majesty's Government for the very notable part 
it played in assisting towards maintamimg essential 
services during the recent critical period. ' About 
4000 students were enrolled for national service, more 
than 2000 were actually called up for work, and 
enthumastic appreciation has been genemlly expressed. 
by those who secured from the undergraduates 
services ‘ a given and pnselfishly and eff- 
ciently perform 7 i 4 
Notice is given that a professor of mineralogy, in 
suecessian #0 the late Prot Lewis, will, be elected on 
June 26. Candidates are requested to commrmicate 
with the Vice-Chancellor on or before June 19. 

Pear geben has proposed graces for the conferring 
o ollowing honorary degrees among others: 
LL.D. on Sir Samuel Hoare, Mr. Ramsay MacDonald, 
and Sir Frederick Maurice; and Sc.D. on Sir Josiah 


Stamp. r 

Sir Arthur Shipley? Master of Christ's College, is 
being re-appointed as tative of the Univers 
on the Council of the Marine | Biological Associa died 

Appeton are in¥ited for 
Walker studentship in _prholosy: value 300/. a 
year and tenable under certain conditions for 
three oo Applications must be sent to, reach 
Prof. H. R. Dean, Pathological Laboratory, Medical 
School, Cambridge, before une 15. s 


EDINBURGH.—İn ition of the work done by 
students of the University at Leith Docks during the 
recent strike, Mr. Thomas Cowan, a retired shipowner, 
has sent a cheque for 10,000}. for the ĝeneral purposes 

| of the University. In a letter sent with the cheque 


the jan Lucasas» oa 


” he was curftor of the 
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Mr. C3wan, who was chairman of the Emergency Com- 
mittee of the Leith Dock Commissioners, states that 
he was greatly impressed with the enthusiasm, initia- 
tive, and” working apai the ae students who 
undertook service at the docks and helped to relieve 
the congestion of traffic there, 


LIVERPOOL.—The Senate and Council of the Unt- 
versity have resolved to confer the degree of Master 
of Science, ex officio, on Mr. Herbert Clifton Chad- 
wick ın consideration of merjtorids services rendered 
to the staff and students, and of distinction im 
Zoological research d the period 1897-1922, when 
ine Biological Station at 

Port Erin, Isle of Man. g 7 

Two -graduate research fellows will shortl 

be appointed to the Munitions Committee Research 
. Fellowshipe, and &pplications are invited from 

graduates of the University engaged in industry or 

Tesearch. The value of each fellowahip is 250}. for 

the first year and 350/. for a second if the appoint- 

ment be renewed. AP lications should the 
Dean of the Faculty o gineering before June 15. 





Pror. A. Stock of Dahlem, Berlin, has been a 
inted Director of the Chemical Institute at the 
echnische Hochschule in Carlaruhe. 


Pror. BonusLav BRAUNER, director of the Chemical 
Institut of the Charles Letts A fabs ge and an 
Hon. D.Sc of the University of ch , has been 
elected an honorary member of the American Chemical 
Society, 

Tue degree of Doctor Rerum Naturalium has been 
conferred in the Charles IV. University of eu 
Mr. Edward Sanigar, of Sheffield, for his 
thesis ‘‘ The Electrolysis of Complex Cyanides with 
the ing Mercury Cathode.” This is the fourth 
doctorate of this University conferred in recent years 
on an Englishman. 

Tur Carnegie Endowment for International Peace 
has three divisions: Intercourse and Edugation, 
International Law, and Economics and History. A 
report on the work of the first division has recently 
been issued by the Director, Dr Nicholas Murray 
Butler, who is also president of ‘the Endowment. 
It tells first ef the of the arrangements for 
the restoration of library of the University of 


e Louvain. A sum of 200,000}., towards which the 


Fo a this 


Carnegie. Endowmeht bas contributed 31,400/., has 
been collected, anti this will suffice not only for 
restoration but also for a maintenance endowment of 
20,000. Chi8f among the projects to which funds 
were allotted: duri the year is a conference of 
re tatives of the Press of the United States 


fifty American college and normal school teachers of 
international law and international relations in the 
United States to visit Paris, The Hague and Geneva 
dunng August and September next At Geneva 
will be ın charges of the, American Com- 
mittee the Geneva itute of International 
Relations, to which the Endowment gave 8ooj. last 
year. The Committee mamtains an office for the 
reception of ing visitors who come to 
Geneva to study international co-operation. The 
report Announces fhe constitution of a Comité 
d'Administration to serve as an executive committee 
of the Division for work in Europe with offices at the 
Centre Européen, -173 Boulevard Saint-Germain, 
Paris. It is about to issue a new aaa inter- 
national review, L’Esprit Iniernats 8 
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Contemporary Birthdays. 


1843. Dr. Samuel Garman. 
1842. Mr. Henry Taylor, F.R.S. 
1877. Prof. Charles G._Barkla, F.R.S. 
June 7, 1868. *Prof. John S. Townsend, F.R.S. 
June 9, 1875. Dr. Henry Hallett Dale, F.R.S. 
June 19, 1866. Lord Montagu of Beaulieu, K.C.I.E 
June 11, 1867. Prof. Charles Fabry. 

Ld 


~ e 


Dr. SAMUEL GARMAN, the veteran naturalist, foreigr 
member of the Linnean Society, was born at Indiana 
Ea ese i baer aie State Normal Univer. 

, he came for a iod under the guidancs 

of Louis i. Dr Cannan “Hae: been on Gi 

logical and ichthyological staff of the Museur 

of Com tive Zoology, Harvard University, sinc 

1871. e accompanied the late Alexander Agassi: 

on, most of his South American expeditions connectec 

with deep-sea survey work. Dr. Garman 1s the autho: 
of “ The Reptiles of Easter Island” (1908). 


Mr. H. M. Taylor was born at Bristol and educate¢c 
at Wakefield Grammar School and Trinity College 
Cambridge, graduating (1865) third er. În thi: 
year the late Lord Ra was the senior wrangler 
and the late Prof. A Marshall, the economist. 
second wrangler. Being blind himself, Mr. Tayloi 
has long been identified with the produc- 
tion of embossed books on scientific subjects. We 
believe that he once com a standard algebraica 
treatise in Braille type, read the copy with 
his fmgers, and again, later, read the proof. 


Prof. BARELA, a Lancashire man, born at Widnes 
was educated at University College, Liverpool, going 
from, there to Trinity College, Cambridge, where earl 
he came under the mspiring influence of Sir Josep 

. Thomson. He was appointed Wheatstone pro 

r of physica in King’s College, London, in 1909 
and since 1913 he has occupied the chair of natura 
amt sed in the University of Edinburgh Prof 

kla’s particular p ee have dealt mainly 
with X-rays and their a ion and secon 
emission by solid substances. He was Nobel laureate 
in physics in 1917, whilst also in that year he was 
e#llotted the Royal Society’s Hughes medal. 


Prof. TowNsEND, born in Galway, was educated al 
Tri College, Dublin, and at Cambridge. He ıs € 
chevalier of the ion of Honour. In r9r4 he re 
ceived the Hughes medal of the Royal Society for his 
researches on electric induction in gases. 


Dr., DALE is a Londoner. He was educated al 
Tollngton Park School, London, and the Leys School, 
Cambridge, graduating afterwards at Trinity College 
Last he was elected one of the secretaries al Eu 
Royal Society. 

Lord Montacu of Beaulien was educated at Etor 
and New College, Oxford. Automobilism and aviatior 
are among his interests. He is a verderer of the 
New Forest. 


M. Fasry, profeasor of physics at the Sorbonne 
Paris, was born at Marseilles. In 1918, jomtly witl 
Dr. A. Perot, the Royal Society allotted them it 
Rumford medal in of their contributions tt 
optics, particularly for the introduction of a nev 
method of measuring Wave-lengths by utilising th 
luminous e ae ae by interference between tw 
agi, Sa . Recen a Prof. Fabry lectured be 
fore the Physical Society of London on the absorptio 
of radiation by the upper atmosphere. 


- 


June 5, 
June 6, 


June*7, 
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ə» Societies*and Academies. 


Lonpon. 


Royal Society, May 20.—A. V. Hill: Thé laws of 
muscular motion (Croonian lecturé). In all kinds of 
contrastile tissues there are certain similar, or analo- 
gous, processes; so that in discussing properties of 
striated muscle we are really dealing with very general 
phenomena. Reeent work on the chemical reactions 
of breakdown and recovery, and the réle of glycogen, 
lactic acid and phosphate was discussed. If physiologi- 
cal nse of muscle undergoing stretch be leas than 
that o muscle alowed to shorten, why is the tension 
at any given length so much greater during stretch 
than during shortenihg? The answer provides an 
important clue to the nature of the contractile pro- 
cess. Re-development of contraction after quick 
ei was discussed, and also the ‘ viscoms-elastic’ 
mi n 4 


Society of Public Analysts, May 18.—A. Chaston - 


Chapman: The detection and determination of 
glycerin in tobacco. The tobacco is mixed with 
sodium sulphate (to absorb moisture) and extracted 
Xith acetone. The residue from the extract 13 freed 
from resins, and its gl 1 content determined by a 
modification of Zeisol’s mlver iodide method. For a 
qualitative test the glycerin ıs separated by ex- 
traction and distillation —Harold Toms: The crystal- 
line bromides of linseed and some other oils. Th 

' most insoluble bromide of linseed oul, as crystallised 
from ethyl acetate, is not an ethyl ester, but a 
glyceride. When hydrolysed with hydrobromic acid 
it yields, as rts only recognisable product, hexa- 
bromostearic acid, but this does not prove the 
absence of tetrabromostearic acid, which is converted 
by hydrobromic acid into a sticky derivative. The 
insoluble bromides of i candlennt and 
rubber seed oils are identical with the Tnased oil 
bromide. Tetralin 1s a better solvent than ethyl 
acetate for crystallising oil bromides.—A. Bakke and 
Paula Henegger: The polarimetric determmation of 
sucrose in condensed milk. A modification of the 
method of Revis and Payne is used, employing 
mercunc nitrate both as prempitant and as inverting 
agent. Results agreeing with the gravimetric resulgs 
were obtained in the wmter months, but there was a 

discrepancy in summer due to such causes as altered 
period of lactaton, Period of fresh grass feed,*etc., on 
the original milk—W. R. Schoeller: The separation 
of iridium from iron. The method used is based 
on the ipitation of ammonium chloroiridate 
(NH) ; allowance is made for the amount of 
iron adsorbed by the ammonium chlonde ipitate. 
—H. L. Smith and J. H. Cooke: The determination 
of Rit small quantities of iron. A colorimetric 
Aan ia ee in which the sensitiveness 

* of jocyanate reaction is v tly mcreased. 
Zinc interferes, and for dete Re in in zmc 
compounds the iron thiocyanite is extracted with 
a suitable solvent, such as a mixture of amyl alcohol 
and ether, and the colour of the extract matched. — 
J. N. Rakshit: The determination of total alkaloids, 
sugar, and oily substances in opium. The alkaloids 
in an aqueous extract of opium and those remaining 
in admixture with the opium wax are determined. 
For the determination gf sugar, titration with 
Fehling’s solution after noval of alkaloidg gives 
fairly concordant results. Added oil or wax is 
indicated by a saponification value differing from that 
of opium wax, and is approximately determined by 
the appearance of the opium when heated on a plate 
over steam, 
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Royal Meteorological Society, May 19.-£E. S. 
Player: Meteorological conditions and sound trans- 
mission. (L) Sounds onginating on the surface. 
Observations were madè near the North? Foreland, 
Kent, the sources of sound being the sirens of the 
light-veasels in the locality. Note-frequency of the 
“urens did not vary, and, the lght-vessels being 
stationary, distances and gs remained constant 
Examples were met of rapid and continual changes 


over very short p®riods in sound intensity, and the 
effects of humidity, tenfperature, rain, and the eral 
combination of conditions, were examined. (1i) Sounds 


arriving from an altitude. The sources used were: 
aeroplane notes which vary in frequency and 
obviously occupy positions which are continually 
changing. Observations of upper-air conditions 
showed a practically constant» -ın temperature, 
but strata of varying relative humidity. Sound was 
transmitted well when the wanations of these strata 
were small, and the atmosphere, therefore, moše 
nearly approached a homogeneous state; great or 
abrupt aiga had a destructive effect. Acoustyal 
conditions were often good for surface soands, while 
bad for sounds transmitted from an altitude, and 
vice versa —J. Glasspoole: The wet summer of 1924 
and other wet seasons in the British Isles. Maps are 
given of the rainfall (as a percentage of the normal) 
of this and other wet seasons over the British Isles 
since 1870, of from three to seven months’ duratior. 
Seventeen such periods are recorded. A comparison 
of the maps with those for dry periods indicates that 
while e deficiencies are confined mainly to the 
south and east of the British Isles, large excesses do 
occur in the north and west—C. E. P Brooks: 
distnbutions associated with wet seasons in 

the British Isles. The average pressure distribution 
over the northern hemisphere during each of the 
wet periods enumerated above from 1876 to 1924, 
Tepresented as deviations from normal, fall into 
two clearly defined . (a) Greatest deficit 
of pressure over Ice ; (b) greatest ' deficit of 
ressure over the British Isles. With a pressure 
ibution of ype (a) the S.W. winds over the 
British Isles would be stronger than normal, Gs 
more orographic rain on the western highlands, 
and in the four penods classed as of this type, 
the rainfall distribution was foundeto ‘be mainly 
orographic. With a pressure distribution of type 
(b) there would be a tendency for depressions toe: 
pass directly across the Britisp Islands, giving an 
excess of rainfall over the whole country (cyclonic 
), and with the exception of April-June 1907, all 
periods with a pressure distribufion of (b) 
had this type of rental distribution. The condrtions 
in the Atlantic Ocean during and preceding these 
wet periods were then investigated. (1) Favourable 
to a wet period of the mainly orographic pe: 
NE. e wind velocity below normal nine to twelve 
months before ; S.E. trade wınd velocity below normal 
twelve months befðre; pressure difference, Sydney 
(Nova minus Ivigtut (Greenland) above normal 
three mon before; amount of ice near Icelend 


below normal during fhe wet period. (2)sFavourab gna 


to a wet period of the majnly cyclonic type: Pressure 
difference, Sydney minus Ivigtut, above normal three 
months before; amount of ice near ee Pape e 
normal in precedin ring, but below n i 

the wet period The weal NE and S.A es aha 
the large pressure difference between Sydney and 
Ivigtut all contributé to a lower tem ture in the 
North Atlantic, which may thus be chief cause 
of a wet season in the British Isles., The part played 
by the Iceland ice is probably to determine the location 
ot the greatest defiat of pressure. 
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MANCHESTER. 

Literary and Philosophical Soalety, May 11.—John 
Walton: (a) On some Australian fossil plants referrable 
to the genus Leptophlaum, Dawson The paper deals 
with genus Leptophleum, Dawson, instituted in 
1862 for a fosal stam of Topi affinities from the 
by a Devonian of Maine, U S.A. The importance 
of some of the features exhibited by the type specamen 
was stressed, particularly in connexion with the 
relation between this f and the Australian fossils 
which have been referred to Lepi ron austrais 
Or Løptop australe. Some hitherto undescribed 
features of ; Australian plants were described. 
(2) A note on the stru of the plant-cuticles in 
the paper coal from Toula in Central Russia. These 
cuticles have been geferred to Bothrodendron by 
some authors, and to Lepidodendron by others. “In 
some specimens the presence of the cuticle of the 
Byala: pit can be demoħstrated. The evidence for 

ernng these fossils either to one or the other 
of the two genera 1s of a conflicting nature, but on 
whole, it See in, one of Bothrodendron. 
g re is considerable culty ın E PET ing 
between the smaller v: ee tiricdhier of Lepido- 
dendron and Bothrodendron. 


PARIS. 


Academy of Sciences, T 26.—Maurice - Hamy : 
A particular case of the di ion of solar i A 
André Blondel: The modulation of aaae 
stations with valves fed with continuous current.— 
S. Winogradsky : Spontaneous cultures of (nitrogen) 
fixing micro-o isms. A study of the substances 
favourable to the growth of Azobacter ın earth 
cultures.—Charles Nicolle, E. Consell and P. Durand: 
Tho agent of scarlet fever. The authors’ experiments 
confirm the views of Dick, that scarlet fever is due 
to a Streptococcus, and can be prevented by a vaccine. 
—Axel Egnell: Curvature and divergence.—A. 
Demoulin : Conformal geom of surfaces and of 
triple orthogonal systems.—F. P. Bessonoff: Nearly 
periodic functions with one complex variable, defined 
in the whole of a plane—Paul Le Rolland: The 
Measurement of hardness by the pendulum. A 
claim for priority in the use of the pendulum for 
measurin ess of metals —Eugéne Barré: The 
theory of mine craters.—T. V. Jonescu: The varia- 

etions of intensity of the thermionic current when the 
distance between the filament and the anode 1s 
changed.—Léon and Eugène Bloch: A second spark 
spectrum of iron. A comparison of the arc and 
spark spectra of iron between the wave-lengths 2300 
a A.U. shows that the arc s and 
condensed spark bearers are clearly erent, an 
to such an extent that it is difficult to find in one the 
lines Fhproctonietik of the other.—E. Dureuil: The 
use o 


analysis has certain advan 
commonly used. In ‘the a between 7000 A.U. 
and 3500 A.U. there are only about a dozen strong 


Temmeg]jfics and these do not interfere, ° esium electrodes 
can be used for the Pogue of er arc or spark 
spectra.— René Lucas: rotatory power of 


« camphor. ts giving the rotatory power 
of camphor for different wave-len in sulphuric 
and p horic acid solutions, and a discussion of 
some criticisms of Lots Longchambon.—G. Bruhat 
and M. Pauthenter: The rotatofy power im the ultra- 
violet of tartaric acid in dilute solution. Details of 
experiments are gjven which show clearly the existence 
of a di ion anonfaly, with a change of sign in the 
ultra-violet, even for solutions containing 0-25 per 
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cent. of tartaric acid.—Pierre Jolibois, Henri Lefebvre 
and Pierre Montagne: The décomposition of earbon 
dioxide under reduced pressure by the condensed 
sar When the circuit is formed with a conductor 
of negligible self-induction, removed as far as possible 
from the decompofition tube except in the neighbour- 
hood of the connexions, the dissociation reaches a 
limiting value of about 90 per cent. and the yield 
in chemical en of the first spark is gf the order 
of 20 per cent., the remainder of the en of the 
o being degraded in the. form of tion.— 
Suzanne Vell: The decomposition of hydrogen 
peroxido in tho mena of certain hydroxides in 
suspension. tees | ecomposition of hydrogen 
peroxide by the hydromdes of nickel, iron and 
chromium ın suspension, the chemical phenomena 
correspond with a magnetic variation of the solid 
apt The term ‘ magneto-chemical’ is suggested 
or such seactions —L. Abonnenc: Drops formed in 
an electric field. Drops forming at end of a 
Sipak iea tube are generally reduced in weight when 
p in an electric field. It is shown that the 
viscosity of the fluid remains unchanged.—A. Demay : 
The stroctare of the aD ae masaif of Mont Pilat, 
near Saint-Etenne——P. Russo: The presence of 
uaternary glacial deposits in the eastern Riff.— 
. Mougin: The penodicity of glacier increase.—]. 
Thoulet: The region of active snbmanne volcanoes of 
the Hawai Islands in the north Pacific —Theodor: 
The formation of the chromoplasts in the Phanero- 
REE Endoxie Bachrach: The effects of the 
toxication of the lactic bacillus by potassium 
chloride at different temperatures. Under the pro- 
longed influence of a mineral poison it 1s known Frat 
the lactic bacillus undergoes one of two modifications : 
either it becomes accustomed to the poison or becomes 
sensitised. It is now shown that according to the 
temperature at. which the strains are cultivated in 
the toxic medium, either modification cap be obtained ` 
at will—-A. Paillot and R. Noel: The origin of the 
albumenoid inclusions of the adipose body of insects.— 
Raymond-Hamet: A new method of physiological 
titration of peepee of ergot—J. Gautrelet, 
R. Bargy and . Vechiu: The action of chloralose 
on the nervous .—Maurice Piettre: The. 
acetone method itting the localisation in the 
sgrum albumen of the hmmolysine of a hemolytic 
immunoserum,—J. Sabrazes: The Spirochetes of 
typhoid and paratyphoid excreta; their possible 
agglutittability by the blood of the carrier; their 
Presence in peritonitis by perforation Georges Blanc 
and Jean Caminopetros: Some iments on 
anthrax infection. Experiments are described showing 
that the skin is not the only part sensible to anthrax 
infection, the central nervous system be much 
more receptive-—Marage: Tho influence of dose 


_of a drug on the defence of the organism 


Roms. 

Royal Academy of the Lincei, March 21.—Umberto 
Cisotti: The electrostatic field due to any number 
of thin electrified conductors of cylindrical form and 
with parallel axes.—Giovanni Lampariello: Con- 
tinuous surfaces which dssume finite area.—Orazio 
Lazzarino: Generalisation of Joukovsky’s formula 
on the motion by inertia of a semi-rigid gyroscope.— 
Guérard des Lauriera: Dini’s blem.—A Kolmo- 
goroff and G. Seliverstôf : convergence of 
Fourier’s series.—Bianca Nannei: Immediate effects 
and hereditary effects in the torsion of a bismuth 
wire.—Paolo Straneo : Physical bases for an extension 
of the theory of hereditary phenomena.—A. Provlero : 
The use of damping in seilsmographs. The use of 
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damping in seismograpps is unnecessary and, although 
a dam apparatus gives trustworthy values of the 
term +, it 18 almost ' replaceable by a single non- 
damped apparatus and is certainly of leas advantage 
than “two non-synchronous seismographs.—Adolfo 
Ferrari: The ine structure of the fluorides 
of certdin divalent metals. The anhydrous fluorides, 
FoF,, CoF,, NiF, and ZnF, exhibit the same tetragonal 

alline dattice, which is of the ‘rutile’ type.— 
V. Caglioti: A fiew example of anomalous mixed 
crystals.—P. Comucci: otes on wulfeenit and 
vanadinite from Ondida (Morocco).—Cramela Ruiz: 
Barytes from the Giona mine (Racalmuto).—Enoch 
Peserico: Variation ın the electsical resistance of the 
submaxillary gland during functional activity.—C. 
lucei : Capacity for parthogenesis of the ee the 
second generation of the bivoltine race of si rms. 

e 


r 


SYDNEY. 


Linnean Society of New South Wales, March 31.— 
H. J. Carter: Entomology ~— past and present 
(presidential address). The scientific conception of 
entomology is modern. The seven orders into which 
Linnæus divided insects are, with one exception, 
surprisingly near the modern classification. Historical 
entomological records show the close interweavin 
of observation with pure fable characteristic of na 
history literature, and t dependence on ' anthority’ 
and on superficial evidence. The great importance 
of the study of entomology and 1ts increasing tra- 
tion into practical politics is also discussed. The ım- 
mense number of insects, their complexity of form and 
development, their close interrelation, and their vast 
geological age give them a peculiar value to students 
of evolution and genetics. Australia, in particular, 
with its huge area of EE A EE regions— 
so far as d spa pian ic barriers are concerned 
—affords a good for study of variation. The 
economic of entomology is becoming more 
important. Reference is made to the attempts to 
control such pests in North America as the gipsy 
moth, the European corn borer, and the Japanese 
beetle, and in Australia the prickly , the cattle 
tick, and the sheep blow-fly. om en is expressed 
at the increasing number of Australian entomologists 
entering various fields. Among the advantages pf 
having the systematic work done by Australians are : 
1) The work is done y by men who combine 

eld observation with l knowledge* of the 
subject, and (2) ths remain in Australia fêr 
teference—J. R. Malloch: Notes on Australian 
Diptera (No. viii). Descriptions and notes on farther 
Australian and Tasmanian species of Sapromyzide, 
Clusioididse and Muscide#; one genus and twenty- 
eight ies are described as new.—R. J. Tillyard: 
Upper ian insects of New South Wales. Part I. 
Introduction and the order Hemiptera. The upper 
Permian insect fauna found at nt, Warner’s 
Bay, Merewether Beach, and Newcastle, N.S.W., is 
by far the most highly specialised Palzoroic insect 
fauna mown, and consists of only small to medium- 
sired ies belonging to the orders Hemiptera, 
Coleoptera, Mecoptera and Neuroptera, together with 
the two extinct orders, Paramecoptera and Proto- 
coleoptera. All these were holometabolous or an- 
cestral to holometabolous forms, except only the 
Hemiptera, which are only represented by the sub- 
order Homoptera. In the Homeptera five families 
(all now ct) are repreeented, with fifteen genera 
and twenty-eight species, twenty-four of which are 
described as new. The fauna thus ranks next in 
importance in number of era and species to that 
of the Ipswich Upper T: c in Queensland; as 


NO. 2953, VOL. 117] - 


cesta ag 
regards the Sternorrhyncha, it is the richest fauna 
t discovered.—C. HI. Curran and E. H. Bryan, Jr.: 

e Australian Syrphiga in the Bishop Museum 

i ). The ap t abundance of ores of 
ta is noteworthy as this genus is poorly repre- 

ted in other of the world. Five species 
aa of Psilota, one gaster, one Microdon, and 
one Cerioides) are descri as new.—G. H. Cunning- 


ham: Gasteromycgtes of Australasia (iv.). Species of 
the genus Coaster” ‘ f 
WASHINGTON. a 3 . 
National Academy of Sciences (Proc. vol. 12, No. 4, 
April).—Carl Barus: Muttally coun pinhole ° 
probes.—Frank C. Hoyt: Transition pro ities and 


rincipal quantum numbers. Using the ‘ classical’ 
orm of quantum theory, the transition prob- 
abilities are calculated frone the term values of the 
stationary states of an atom alone, and the corm- 
sponding amplitudes can also be found. No justifica- 
tion is offered for the method of dveraging used— 
W. H. McCurdy: Absorption and resonan& radiation 
in excited helium and the structure of the 3889 line. 
Seo NATURE, January 23, p. 122. The line 3889 A.U. 
has a weak component 0-044 A.U. to the short wave- 
length side of the main component.—B. Bruzs: 
Thermodynamic derivation of a black body radiation 
isotherm. A ‘number of of the form 
A—>B-Q, where Q is connected with the absorption 
of heat, are considered. An ‘ideal’ substance is used 
and Q is assumed to be independent of temperature.— 
Enos E. Witmer: Critical potentials and the heat of 
dissociation of hydrogen as determined from its ultra- 
violet band Lyman found that in the 
presence of a tage proportion of argon, helium emits 
groupe of lines between A 1063 and 1670.’ Working 
on these results, the heat of dissociation of the 
hydrogen molecule is considered to be equal to the 
vibrational energy for that value of the vibrational 
To number at which the frequency is zero. 
e probable value is 4°34 volts or roo,roo calories. 
The higher resonance ‘potentials and the ionisation 
potas of the h gen mol are calculated.— 
. Y. Rainich: Curved space-time and radiation. 
The ik lee is put forward that radiation is con- 
centra in lues, when intemsity ‚becomes a 
statistical con on similar to that of modem 
conceptions of mass of a,body. This points toe 
a reconciliation of the wave theory of Jught with 
the emission theory.—Friedrich G. Brieger and A. 
J- Mangelsdorf : © between a flower colour 
r and self-sterility ra. Thies e mnono 
sterility factors are recognised in Nicotiana. 
factor for ivory flower colour and the sterility 
factors segregate independently ; white flower colour 
is linked with them.—Clyde E. Kerler: On the 
occurrgnce in the house mouse of a Mendelising 
structural defect of the retina producing blindness. 
The defect is charficterised by complete ‘absence of 
rods and external molecular layer and reduction of 
the external nuclear layer, resulting in total blindness. 
It affects both sexes, Behaves as a 
carries no lethal actiongand a 
Raymond Pearl: Vital statistics of the National 
Academy of Sciences. (5) The growth of the Academy., 
The numbers of ae man a on ymber 31 of 
each year are : years 1863-76 the 
Academy doubled its memBership ;, froh 1867-90 
it maintained a m&mbership of about a hun ; 
decreasing afterwards until 1898. Since then it has 
steadily grown, and at the end of 1925 had reached 
230.— Hille: On Laguerre’s series. (1) The 


formal Laguerre’s series of a certain class of functions e 
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en recess! g 
birth.— 


= Bocurry (at University katiy of London iub} 
amp eins Barao Re Astinity of 
aL Boonery or Morane T ap, om 980—F. T. & 
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TERA = 

can be shown to be summable Abel. 
zero are obtained and a summation theorem for 
Hermitian, series is (2) The summation 
theorem of (1)ecan be phe ae in the convergence 
theory of Laguerre’s series.—G. A. Miller: Grou 
containing a relatively small number of Sylow su 


groupe. š 
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“aoe of tha bazmdan Kakunos. By Helen H. Roberts i aod D. 
Jennan. Southern Party 16118 Er” bS (Ottawa. F. A Acland 
New Zealand. ent of Barrey Bran 
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naa ot he Ba th Australian Museum. Vol 8 No.2 Pp. 108-217 
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usto Insects Charles P. Alexander. 
586. Bolletin, Vol 16, Article 9: The ease Microcosm. * By 8B en 
A Forbes, 687-450, (Urbana, I: 
Memos of Aiea. Hdited ore E 
Vol. 8, Part s. dai re j platas 2 42. (Brisbane, P 
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Diary of Societies. 


SATURDAY, Juma 5. 


Roran Boourry or To? Morana (Ok (Otology Section), at 10.30 4.2—Dr. W. H. 
tal Hxperimen 


~ Hartridge : te on which the Resonance 

Theory i» one ý 
sae pales or Broan Lesrrrvra oy Monro ap Mecnaxicat Banus 
ta and Btaudents’ Becton) (2b Newoastle-on- h as 8.—P. 


iia Notes on Safe Tamps ee Roosnt Raporti: 
Borat Leerrrorom or Gasar Beram, at 8—Sir W Davies : 
The Trad and ths ; thear Uses from Husbald to the 


Parfest Fourth 
Present Day. (With Muncel Dinsiratzons.) 
~ MONDAY, Joumx Y. 
ab 430. — Prof. F. IL Higeworth : On 


Borau Sooiwry or tse ben 
+ the Develo tof the Oranial Muscles in Protopterus and 


Topitonren: 
—Dr. G. p erell ina DE? M-A Fadioosk The Fotolog OF sone 


pas am the merg terpacul 
ean of a Horse Skull from 
Deposite near Pule E aT 
On tho Riots of Va asectomy and of Bpifodymo-Deferentectamy in 
conse, 
barrrore or Aoroanres, at k, 
RoTAL berrrrvrtow or Gamat Barran, at 5.—General a 
— (05 


Hobday: Our Animal Friends 


TUESDAY, Juxu 8. 


Pigmy Types o plemen at 2.80 (eon until June 
Mawouperan Gu0Lod Bocumry, at 


L 
, as 6.16. —Brig.-Gen. Bir Percy 


Miotoecorioiu Ormi, ab 1-20. =. Heron Allon ana A. Marland: 
Beloctive Building tn the Shells of the Foraminifera. 

RSwrome Soorery ( General Meeting) (at Peddie Institute of 

Radiology), at 8.15.—A. Apparatus and 

for phy eee ee ee Aha? 

and D. W. West: A New Method of Dosage for Use in Actinotherapy. 
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at 830 —M. : Bome Lattle Stidsed Abongines eneoun 
darmg Travels in Northern Australia, 
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Organs of Multiple vo oton (4). Lungs. 

ees ox Lompom, ab 5.80" Dr. W. D. 
Salb uenon Bet of tie A Genus of Silonan Corals. 


Bih E 


11, and 12). 
THURSDAY, Jon 10 
Borax Soonrry, a} 4.90.—Dt. A. V. Hill: The Viscous Blaatio 


Oycle of the Albino Monse; (6) On the Occurrence of the Matrous 
after X-Ray Sterile —Im Gordon : The opment 
of the Oaleareous Test of cordatum.—J. Walton ' Oon- 


epee ‘ Optochrene i. Pond a Gua Bonbons 

on o —H or . * 
thle o Epi Hatol c Reactaons,—J. P. Host end gias karada: 
Q uscles of Normal and Moul 
: ffest of Basta. 


A . Additional Note on the 
on the Lastamdogen Content of the Bkelotal Muscles. 
Derrrors or Parsocogy 4p Hummarce (Sr. Many's Hosrrraz, Padding- 
J. Freeman: The Pathological Mechanism of the 


Syndrome 
Laran Socnorrr or Lowpox, 
Marmmurroat Socirrr (at Royal Astronomical Bomsty}, at 6.— 
Royat Ixsyrruriox oy Gaaar Barrar, at 6.15.—Dr. J. Newton Frignd : 
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Dari . Marun: The Dustmbation of Light in Mementary 
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Featherstone : Hrploretzon in the Korakoiam Mountains. 
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Spectrum of the Aurora, ` 
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. Juss 9 ro if 
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Jans 0.—R. A Smith. Baser in Ero fatan Timas (Prondonial Addroan): 


June 10.—B Paulson : The Beechwood; its 3 Dr. 
J. Salsbury: The Plant Communttass of the = a. 

Dr. Wm. Gilberd of Colchester, author of ''De Magneto”; Aldermen 
W. G. Benbam : The Borough Arms at Colchester. 

Fas 1L—B. O Baker: Bome Ourious Aspects of Hromtaon ; 
Alderman W. G. Benham : The Colchester Fhshery; 8, Haxe- 
dine Warten: The Correlatson of the Lower o; BA. Marin: 
Break-Names in Geologica) History. 
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Hutehings : The Ohowoe of Mapa for Regional Surveys ; Dr. a rnsy 
Bome of Nature's Gesreta. 


CONVENTION. 
Joxa Y ro 12 
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7 RUBLIC LECTURES. 
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Boyar OoLLaam oy Barwon, at 5.30 -H.B Wimpens: The RelaHonahip 
A Research. (Institute of Phymes Lectures 
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: The 
Bans of Hindus. (Gusceeding Lectures, under auspices of Bri 
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Technical antl Intellectual Values. 


ERY frequently we hear the confplaint that, in 
V connexion with certain of our activities, there 
ate too many conferences and too little achievement. 
Specialists gather to discuss their own aspirations and 
grievances ; they deliver, their criticisms and indicate 
how society is refusing the positive reconstruction 
which would result from the realisation of the aspira- 
tions, the removal of the grievances, and the careful 
examination of the criticisms: but definite sugges- 
tions which shall be- understood By the plain man’ are 
said to be rare. The complaint may be justified 
particularly where the ts are concerned with 
teaching and with the implications of s¢ientific develop- 
ments. In both cases, results, so far as they affect te 
life of the plain man, are not immediately apparent, 
and he is therefore apt to glance at conference reports 
with some impatience and hasten back to his more 
‘ practical ’ pursuits. 

It is to be expected, therefore, that he will pass over 
certain resolutions passed by the Conference of Teachers 
in Technical Institutions which was held in London on 
May 22-25. He may not be alarmed by the statement 
that, just as the results of the Board of Education’s 
Circular 1371 and Memo. 44 would have been a reduc- 
tion of the standard of educational efficiency, so will 
be the result of the introduction of the same under- 
lying principles in the Economy Act. He will not 
be moved by the opinion of the Conference that 
courses in junior technical schools should be as 
wide as, though differing in character from, those in 
secondary schools, since his general acquiescence tọ 
“secondary education for all” is usually accom- 
panied by a happy ignorance of the multitudinous 
definitions and of the varying brafiches of education to 
which so many labels are being attached. It is 
certainly very -doubtful whether he would be very 
enthusiastic’ concerning the Conference’s declaration 
in favour of the principle of internal examinations in 
all grouped courses,-or share the Conference’s alarm at 
the increasing number of external examinations which 
are being organised hy various unions of"education 
authorities—an alarm great enough to spur the Con- 
ference to call for a representative meeting of local 


education authorities and teachers in techhital institu." 


tions in order to consider best method of obtaining 
a system of examinations for those groups of subjects 
in which National Certificates are not in being or in 
process of formation. 

Arising out of the eee Gi not, in each case, 
specifically indicated on its public programme), however, 
were three matters which will commend themselves 
both to the plain man and the specialists concerned 

e 


é 


. 


8 
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The new president of the Association, Mr. A. E. 
Evans, qf the Battersea polytechnic, delivered an 
address which has already received considerable 
comment in the general press. “It is high time,” he 
said, “ that we abolished the intellectual snobbery arid 
make-believe that regards Art, Literature, Music and 
the Classics as members of an ari8tocratic family with 
Science as a sort of distant cousin, whilst Technology 
and Commegce are spurned as illegitimates.” Whether 
or not the image be overdrawn matters very little if its 
presentation will do sométhing towards speeding up 
the great family reeonciliation which, doubtless as a 
result of the efforts of Mr. Evans’s Association and its 
plied bodies, is slowl} taking place. Mr. Evanss 
purpose was to remind those who pay the ideas much 
lmp-servicg (but do little towards their practical realisa- 
tion) that one might as well try to separate the two poles 
of a magnet as try to divide education into two parts— 
cultural and vocational ; that the good citizen is not 
one who avoids breaking laws, but one who deliberately 
does something for his day and generation; that 
engineering, chemistry, commerce, and the like have as 
great a humanitarian value if tanght in the right way 
as any of those branches of learning beloved by the 
pedants, since subjects taught on the ‘vocational’ 
side of technical institutions teem with examples of 
how service to humanity has been rendered by their 
help. 

The second important matter was raised by the 
Mayor of Marylebone, who accorded the Association 
a civic welcome. On entering public life, he said, 
men who have been used to one aspect of industry or 
gommerce are faced with entirely new conditions. 
They have to gleal with all sorts of matters from educa- 
tion to electricity proposals and the removal of refuse. 
They have not mereły, as in their business, to be con- 
vinced themselves a3 to the value and necessity of ad- 
ministrative measures, but also to accumulate sufficient 
knowledge and persuasion to convince their colleagues. 
The growth and ramifications of public administration 
are continually increasing. A technical education 
vitally inked to immediate human needs is therefore 
imperative for public men. There are large fields of 
research and study connected with public administra- 
tion which should be explored by yoteng men who 


‘ill later abħàve the destiny Of their fellows in their 
% 


hands. 

The Mayor’s point is one of great interest, especially 
if one reflect on the position occupied by a Medical 
Officer of Health whoy supported by a definite science, 
presents proposals to his comrfittees, and that of the 
Director of Education, who has also to formulate 
proposals for Ris ecommittees. Both contribute to 
public welfare, but the Director, lacking a recognised 
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science, sometimes occupies ean unenviable position 
when he is faced by contrary ‘opinions’ gathered 
frequently without close examination and research. 

The final matter discussed at the Conference may 
ultimately be proved to be one of the most important 
of its activities. It was foreshadowed in a speech at the 
-Association’s annual dinner. There can*be no doubt 
that some voluntary (and other) educational bodies” 
have tended to regard technical education as concerned 
almost wholly with fhe quick preparation of shorthand- 
writers, plumbers, etc., and it is not to be wondered at 
that the plain and earnest man may distrust that which 
he thinks does little more than flood the labour market 
at publi expense. On the other hand, the Association 
denies this and insists not only on the vital need of its 
work, but also on its humanitarian value. The position 
should be made clear not only to teachers but also to 
the plain man. Technical education has a philosophy 
which, it is claimed, will commend itself to all. Has it 
yet been written and published in clear terms? It is 
not a matter which can be left entirely to university 
professors’ of education. Will the Association of 
Teachers in Technical Institutions supply the deficiency? 
If it will do so, the reconciliation of the educational 
family to which Mr. Evans referred will be greatly 
hastened, and the family itself will discover friends of 
which, hitherto, it has been quite unaware. 





The Centenary of the Athenzum. 
History of the Atheneum, 1824-1925. By Humphry 
Ward. Pp. xii+370+32 plates. (London: Printedl 
for the Club, 1926.) 


O other Club vies with the Atheneum in its 
interest to scientific men. Faraday was its first 
secretgry, Humphry Davy and Thomas Young were 
eon its first committee ; Darwin and Huxley have their 
portraits on its walls. To four generations of men off 
science it has been almost a matter of course to belong 
to it; the young and ambitious have peeped in at its 
door, and the old have found consolation in looking 
out of the window. Moreover, scientific men neithen 
monopolise it nor even predominate in it; they share 
the Club, vastly to their own advantage, with men o. 
letters and affairs, with statesmen, bishops, judges 
artists, scholars; with most of those who, for bette: 
or for worse, represent the learning of our time anc 
country. 

The Athenseum has reached and passed its hundredt] 
birthday, and an old aad distinguished member ha: 
writtén the history of its hundred years. A hundre 
years seems a great while ago, especially to the young 
but looked* at properly, as the old regard it, it i 
not much after all. When we add to the years whic} 
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we ourgelves remembes those penumbral (or half 
shadowy) years of which our fathers and grandfathers 
have told us, we seem to carry our recollectiong easily 
back across a hundred years, and perhaps a trifle more. 
Waterloo seems ever so much the nearer because of the 
beribboned coach which brought the news to my 
grandfather’ village; I seem to have known Sir 
Astley Cooper and Mr. Brande pretty well, even the 
great Sir Humphry in the days when he let Mr. Faraday 
lecture for him now and then. If is not difficult to 
keep in touch-with a short century ago. 
Some time before these hundred years began a great 
house stood at the foot of Regent Street; the First 
Gentleman in Europe lived in it, and Nass great 
white street (which has lately dissolved away before 
our eyes, after we had found out its beauty) stretched 
from the Great Personage’s doorstep to the Park on 
which he had graciously bestowed his name. The 
critics of the day found fault with Prince and street 
and everything; “we had hoped,” says one, “that 
that tissue of cast iron and whitewash which reaches 
drom Pall Mall to Portland Place would, at one end 
at least, have had a redeeming spot to balance the 
absurdity standing at the other.” The house was so 
big that when they pulled it down the United Service 
Club was built on one wing of it and ours upon the 
yther, and its doorstep stretched far across the space 
yetween. The billiard-room of the Athenseum is said 
.o stand where the Prince Regent had his dining-room ; 
where Herbert Spencer played his game was possibly, 
way more was probably, the dreadful spot where the 
yell had once been rung for Mr. Brummel’s carriage. 
The Great War (as our grandfathers called it) had 
æft a deal of money in England, and it was spent 
reely; travel had enlarged men’s ideas, and the 
‘irst Gentleman set no example of economy. He had 
ecently become a greater personage than ever, and 
‘arlton House was no longer big enough for him ; but 
zhen he moved into Buckingham Palace his old house 
vas too big for anybody else, and they pulled it down 
vith as little concern as they had shown to the foul 
leys round St. James’s Market. What had contented 
ad delighted the eighteenth century did not satisfy 
the nineteenth ; taverns and coffee-houses were good 
enough for Dryden and for Addison, and Dr. Johnson 
und nothing so productive of happiness among all 
he contrivances of men; but the Waterloo generation 
<utgrew the Mitre and the King’s Head. The Guards 
ad their Club after Waterloo; after the Peace, Castle- 
agh founded the Travellers’ for visitors from abroad 
«ad for noblemen and gentlemen who had madè the 
‘rand Tour, travelling not less than five hundred 
«iles from London; the Oriental (Jos Setiley’s Club 
ad Jan Bahawder’s) followed soon afterwards. In 
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short, a movement had begun which soon tumed the 
sweet shady side of Pall Mall into a street gf palaces, 
and utterly transformed the social Ife of London. 
About the same time a hospitable person called Crock- 
ford entertained very handsomely in St. James’s, and 
built a big house at the top of the street at the very 
time the Athenzuth was a-building. White’s and 
Boodle’s and Arthur’s belonged to a much older lot ; 
they had grown out of the chocolate houses aber 
country gentlemen and men of fashion met, and made 
it worth the landlord’s while to keep out the common 
people. But apart from these, elubland as we know 
it to-day came into being a hundred years ago, as near 
as may be—in a time of great expansion and prosperity, 

The idea is said to have first started i in John Murray’s 
house in Albemarle Street (see how near wg keep to 
the present day f) that “literary men and artists re- 
quired a place of rendezvous,” now that the old coffee- 
houses were superseded and many of them destroyed ; 
and a remarkable man was the first to make the 
suggestion. John Wilson Croker was the Mr. Pepys 
of his time; he was Secretary to the Admiralty, like 
Pepys, he was a fellow of the Royal Society, like Pepys 
again; he knew everything and everybody ; his corre- 
spondence was immense, and his diary has helped to 
keep him famous. Macaulay detested him; Disrneli 
and Thackeray drew him in ugly colours and unpleasant 
company. But Disraeli, who was elected to the 
Atheneum in 1866, might have got in thirty years 
before had the omnipotent ‘Rigby’ shown him a 
helping hand; and the other two had grievances of 
their own. After all, if Croker did not find in young 
Disraeli the sort of man he wanted for his club, ong 
need scarcely wonder; it is easier to agmire the old 
Dizzy than the young. Croker had his faults as he 
had his enemies ; but we now think of him as a shrewd, 
an honourable and a sociable man.” 

Croker was a bosom friend of Sir Humphry Davy’s, 
who was president of the Royal Society at the time ; 
and in letters to Davy he, discussed the character and 
the constitution of his proposed Club in great detail: 


“ In order to keep our Club what it is intended to be, 
a club of lite Ineneand artists, we must lay dowr 
clearly and positively, as our first rule, that no one 
shall be e 
either published some 
or a paper in the Philosophigal Transactions—Members 
of the Royal Academy—Trustees (not officials) of the 
British Museum—Hereditary and Life Governors of 
the British Institution. The latter will open our doors 
to the Patrons of the Arts; I do not gee afy on 
classes which could be*admittéd, unless Bisho 
Judges, who are par état literary men EEE hey they 
have not published any literary work.’ 


There are subtle points in this letter ; 


there is a 


ibte into ıt except Gentlemen who have 
Rterary or professienal work ams 


) 


81Q 
liberal spirit not entirely emancipated from the social 
prejudice ef the times. I like the notion of “ literary 
men par état » who have written nothing. 

The first list of “ persons of acknowledged eminence’ 
was filled up easily and handsomely. Sir Walter Scott 
and Tom Moore, Campbell and Samuel Rogers, repre- 
sented the literary men of, the’ day. Sir”. Thomas 
Lawrence and Chantrey stood for art, together with 
Robert Smifke the younger, architect of the British 
Museum and the College of Physicians, a man re- 
membered with respect and praise when he is re- 
membered at all. Yn science there were the great 
names of Davy and Thomas Young, to which Faraday’s 
was presently to be added in the humbler rôle of 
secretary. Amgng the noble patrons of the arts were 
Lord Palmerston and Lord Aberdeen, the Lord 





. Lansdowne who filled Bowood with its greatest 


treasures, Lord Ashburnham the picture-collector, and 
Lord Spenser of the Althorp Library. There were so 
many other notable names on the original committee 
that one may begin by admiring the skill with which 
Croker and Davy chose their men, and end by wonder- 
ing at the numerous crowd of distinguished personalities 
in George LV.’s London. 

There was Sir Henry Halford, the Court Physician, a 
great figure im society; Richard Heber, greatest of 
bookhunters, who needed three copies of every book, 
and left eight houses full; Sir George Beaumont, an 
old man, a friend of Sir Joshua’s and a benefactor of 
Wordsworth—a true patrch of the arts; Davies Giddy 
or Gilbert, the Cornishman, another elderly man, who 
had discovered young Humphry Davy and (together 
«vith his friend Dr. Beddoes) had helped to start him 
on his illustrfous career. There was Thomas Linton 
Parker, a county magnate in Lancashire, intimate 
friend of Gainsborofigh’s and learned antiquary ; also 
another scholarly squire, Aylmer Lambert of Boyton in 
Wiltshire, whese treasures of art were famous in his day 
and who wrote and published a “ Description of the genus 
Pinus,” a beautiful and costly book ; Henry Thomas 
Colebrooke, the first Englishman to study Sanskrit ; 
William Stewart Rose, a friend of Sir Wglter’s and 
„translator of Ariosto; Edward Locker, father of 
Frederick Locker-Lampson, Secretary to Greenwich 
«Hospital and founder of the gallery of “naval portraits 
in the Paiftted Hall,—these and two or three more com- 
pleted the committee. e list is a remarkable one ; 
there is a fine, friendly, gentlemanly air about it; 
it gives, us a glimpse of conditions different from our 
_ own, under which the men of professional eminence 
were fewer, the dilettanti mtich more numerous and 
distinguished, and whole classes of men, important 
and influential to-dky, are conspicuous by their absence. 
The Club opened its doors in February 1824, in the 
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house in Waterloo Palce now occupied by the, Italian 
State Railways. Croker saw to everything ; he engaged 
the seryants, seven men, five women, and three boys, 
at a total wage of ssol..a year; he ordered the coals, 
he bought the liveries (at 4l. 15s. per suity or ros. 
additional if the committee should prefer plush to 
velveteen), and the beds and bedsteads, “ those for 
the three upper servants of rather a better kind.” He 
purchased some 500 ounces of beautiful table-silver 
(still as good as evey) at 7s. 6d. an ounce ; and he laid 
in “a Pipe of Port, another of Madeira, and a Butt of 
Sherry, and twenty dozen of Claret for present use.” 
The port cost from about sos. to 645. a dozen, the claret 
from 80$. or gos. to 120s.; as in Mr. Spectator’s day, 
“the plaguy French claret cost more money, and did 
less good.” 

By midsummer the Club had more than five hundred 
members. The Prime Minister, Lord Liverpool, and. 
seven future Prime Ministers—Canning, Goderich, 
Wellington, Peel, Russell, Aberdeen, and Palmerston— 
were all in the first list. Five of these five hundred, 
including the celebrated Captain (Sir Edward) Sabine 
and Decimus Burton, the architect of the Club, we 
still members fifty-four years after; and the 
survivor, Mr. John Lettsom Elliot, died in 1898, 
seventy-four years of membership. The limit o 
numbers was very soon increased to 1000, and the rus 
of would-be members grew beyond all anticipation 
The ballot became a severe ordeal, black-balls 
80 common that Mr. Humphry Ward finds it “ difficul 
to understand how the Club managed to survive an 
prosper when such a nipping wind was prevalent i 
the years of its infancy.” Men canvassed openly o 
their friends’ behalf—a thing undreamed of now] W 
find Southey, for example, begging a fellow-member’ 
vote and influence for ‘‘ an old friend of mine—Kenyo 
is his name—one of the best and pleasantest men who 
I have ever known.” This was Mr. John Kenyon, wh 
looked like Mr. Pickwick according to some, or like 
Benedictine monk according to others; and 
immensely popular “ both in life and death,” leaving 
great fortune to a large number of friends, among who 
Robert Browning’s share came to ro,cool, In 183 
very soon after the Club came into its own house, 
celebrated Rule II. was passed, giving the co 
power to elect nine eminent persons annually witho 
ballot. The first object of the rule was merely to sa 
a certain number of meritorious candidates from 
risk and anxiety of the ballot; but it. became 
honourable distinction,*and has given the bulk of i 
most distinguished members to the Club. 

Decimus Burton, son of a prosperous London build 
(a rival of Cubitt’s), was the remarkable man chosen, 
course by Croker, to be the architect of the new Clu 
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He was only twenty-four years old in 1824; but helped 


end protected by Nash*he had already built the 
“Colosseum ’ in Albany Street and several of the large 
houses in Regent’s Park; and before he began to build 
the Atheneum (in 1827) he had built*the Archway at 
Hyde Park Corner, the Wellington Arch on Constitution 
Hill, and other severely classical structures. Within 
three years, that is tb say by 1830, the Club was built, 
at a total cost of about 43,0001. ; it is vastly less than 
it would cost to-day, it is scarcely as much as the Club 
ds obliged to spend on structural improvements on the 
renewal of its lease ; but it seems a deal of money for 
men of science and letters and the arts to have spent 
upon their house a hundred years ago. The Building 
looked just as it does to-day (and long may it remain so), 
save that it lacked the upper story, which was added 
some seventy years later. Croker conceived the idea 
of ‘adorning the Club with its frieze from the Elgm 
Marbles ; and he is said to have spent money on this 
embellishment which had been ear-marked for an ice- 
house. “I’m John Wilson Croker, I do as I please. . .. 
You ask for an ice-house, I give you a Friese,” is a 
well-known epigram by Joseph Jekyll, the wit of the 
first committee. 

Mr. Humphry Ward’s book falls into two parts. In the 
Grst part he describes the Club and sketches its history 
in a very charming fashion, with plenty of anecdotes 
and gossip and reminiscence, such as the theme invites 
and suggests abundantly ; acknowledging his debt for 
couch historical material, and repaying it handsomely, 
to the late secretary of the Club, Henry Richard Tedder. 
Tedder, who by the way had been a close friend and an 
executor of Herbert Spencer’s, served the Club for more 
than forty years; the Club held him in the greatest 
possible respect, and a life-like portrait on the wall, 
Keeps him in its remembrance. 

The second part of the book, which is adl Mr. 
Humphry Ward’s own, contains a list, with brief but 
celling annotations, of the members elected under 
Rule II. from the year 1832 until last year. It seems a 
‘ittle hard to exclude from commemoration all those 
who came in by the broad road of the ballot, who 
cannot all deserve neglect and oblivion; but the 
{imitation set is at least a soundly conservative one, and 
the list as it stands is a wonderful catalogue of well- 
known names. The book opens in my hand, at random, 
at the year 1878. In that year came in Lister, and 
Rayleigh, and Frederick Harrison, and James Bryce; 
zwo great Anglo-Indians, Sir Alfred Lyall and Sir 
William Muir, both of them scholars and one of them 
a wit; Sir Robert Morier, “fe grand ambassadepr qui 
a roulé Bismarck ” ; and last, but by no means least, 
Allen Thomson, the eldest of them all, a great anatomist 
and famous teacher, whose son still reminds us of him 
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in the Club. Next year brought in Burne-Jonef and 
Henry Sidgwick, and Stubbs the historian, and Stanley 
Jevons, and Huggins the ggat astronomer; also Lord 
Crawford, who succeeded Sir William in the chair of 
thg Astronomical Society and was a true patron, if ever 
there was one, of science and of art; his son too isa 
member of the Club. In the following year we have 
Michael Foster and “Johp Addington Symonds, and 
Salmon the Provost of Trinity, theologian, mathe- 
matician, and chess-player; also Lewis Morris and 
Orchardson, and Aldis Wright the great Shakespearian 
and learned Hebraist. Opening the book at another 
page we find that just fifty years before, Charles Darwin 
and Charles Dickens, Macready the actor, George 
Cattermole the painter, George Grote and” Arthure 
Stanley, all entered the Club together, in one special 
election by the committee. Mr. Humphry Ward% 
catalogue is well-nigh 250 pages long; the names 
cannot all be illustrious, but they are all more than 
respectable ; they are the familiar names of the men 
who have made the world we live in, among whom 
have been our teachers and our friends. 

Let us take a look within the Club, following, but 
not following too closely, Mr. Humphry Ward’s 
description. The house is planned quite differently 
from the big house over the way. In the ‘Senior’ 
you look and look again for the stairs; but the great 
staircase of the Atheneum is the feature of the house. 
The pillars of the entrance-hall are copied from those 
of the Temple of the Winds ; they are golden-yellow, on 
bronze bases, and the very ‘sofas between them are of 
classical design. The floor is of a mosaic pattern; the 
recessed and panelled ceiling is enriched with delicate 
Pompeiian designs. The design and colouring are 
Alma Tadema’s, who, together with Sire. J. Poynter 
and Mr. A. Lucas, undertook the re-decoration of the 
Cub in the early ’nineties. It i$ not in the taste of 
to-day, but it suits the architecture of the house to 
perfection ; and it helps usefully to remind ys that 
some things in Victorian art were exceedingly beautiful. 
On the Pall Mall side of the Hall is a pleasant morning- 
room. Time has ripened and softened a somewhat 
gorgeous geiling, a rich Japanese wall-paper, and wood- 
work ofa peculiar krown, of which last “the club’s 
earthenware teapots are said to have suggested the 
motif. There‘were some interesting pictures here untjl 


~» 


they were moved ANE not long ago. °A portrai” ~ 


of Dr. Johnson by Opie was the gift Gf I remember 
rightly) of Mr. Humphry Ward himself; it is as fine 
a thing as Opie ever painted, it reminds one of what he 
mixed his colours with, it show8 Johnson as we would 
keep him in our mind’s eye for evermore. Alas, it now 
hangs neglected on an unlighted wall; and its own 
place is filled by things incomparably inferior to it. 
2AI 
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OR the other side of the hall is the long dining-room, 
with a row of windows looking out upon the garden, 
The ceilmg and mural decorations, by Sir E. J. Poynter, 
are curious but withal beautiful, and it seems an 
esthetic solecism to hang modern portraits on the 
Pompeiian panelling of its walls. One knows where 
among the many tables one’s frjends are likely to be 
found—where men of science mostly sit, or where the 
artists or the critics ; or the august corner where states- 


°” men consort together, and eat and drink like common 


men. There are nooks agd corners still associated by 
tradition with certain famous clubmen. Abraham 
Hayward, more than fifty years a member, friend of 
Sydney Smith and of Macaulay, translator of “ Faust,” 
sstory-teller, whist player and bon-vivant, sat in the 
corner by the door; ’was it not called “ Abraham’s 
bosom” seven unto yesterday ? In the same corner 


` before Hayward’s day sat Theodore Hook, drinking what 


(belittling it) he called ‘ toast-and-water,’ and making up 
stories about bishops ; and in the corner opposite, far-off 
in the south-west, J. M. W. Turner used to dine, and dine 
alone, and drink his bottle of port in semi-darkness 
after bidding the candles to be taken away. Charles 
Dickens is said to have used the same corner-table in 
after years. To go back for a moment to Hayward, he, 
has very little to say about the Club in his published 
“ Letters”; but curiously enough, it is from him we 
learn that Thackeray was blackballed in 1850, to be 
elected by the committee as soon after as possible, 
in the following year. Can it have been some 
old friend, or friends, of * Wenham” who did this 
thing P 
As we turn to go upstairs we shall, perhaps, be shown 
fust where Dickens and Thackeray made it up, after a 
-long and bitté quarrel; Edmund Yates had satirised 


e the satirist, and Dickens had taken sides with Yates. 


e* 


We shall be shown.also where poor Dicky Doyle lay 
down and died—Dicky, who drew the immortal title- 
page of Punch} and signed it with his dicky-bird effigy. 
The great drawing-room, a Library (to the southward) 
and a Writing-room, all full of books, occupy the first 
floor. A fine bust of Croker, by Chantrey, is one of the 
ornaments, of the drawing-room ; Lord Rosebery and 
Mr. John Murray are said to have discovered it, and 
the committee had the good fortune tg buy it for a 
small sum. „In the South Library there is a big table 


Tn the middle of the room, where Thackeray dictated 


Esmond (or parts thereof) to his friend Eyre Crowe ; 
and Richard Burton sat afterwards at the same table, 
with his gsnuff- -box beside him, translating the “Thousand 
and One Nights.” In “a corner pf the same room was a 
favourite seat of Macaulay’s, used afterwards by a line 
of scholars, by Hallam and Matthew Arnold, by Mark 
Pattison and by Lord Acton. 
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The Library (whieh Mr. Humphry Ward lingers ove» 
with obvious predilection) Pas been a feature of the 
Club from. the beginning ; books are here, there, and 
everyWhere—in , gloomy store-rooms, in basement 
passages, in dizzy galleries where few members are 
young or bold enough to venture life and limb. For 
sheer want of space accessions to the Libpary have beem 
comparatively few in recent years; but books which 
no gentleman’s library should be, without are very 
plentiful, the older editions of the classics are all there, 
and there is a fam®us lot of the great illustrated folios 
once vastly admired by all persons of taste and fashion. 
Splendidly bound and enshrined in fine cabinets we 
find hege such things as that monument of the Naples 
Bourbons, the great ‘‘ Case e monumenti di Pompeii,” 
or Graevius’ “ Thesaurus,” or Hoare’s “ Wiltshire,” o) 
Gould’s bird-books, or Temminck’s still more beautifw 
“ Planches coloriées”’; or Brockedon’s “ Passes oj 
the Alps,” or Rossellini, or Stuart and Revett, and very 
many more. It was one of the chief objects anc 
ambitions of the Library Committee when Henry 
Hallam was a member of it, about the middle of lass 
century, to “ purchase such works in the fine arts, ir 
natural history and antiquities, as, though eminently 
instructive or interesting, are too costly or bulky fo: 
the majority of private persons.” Many of us are olo 
enough to remember the days when men (when we 
ourselves) loved and coveted such books as these, oð 
which this strenuous, anxious generation takes nc 
account at all; and are there not one or two (such as 
Sibthorp’s “ Flora Graeca ”) which we desire and covet 
still ? 

We might pass on from room to room finding associa 
tions everywhere and memories without end. We 

ehave not yet seen Faraday’s wheeled chair, still standing 
as he left it; nor yet another and more famow 
‘Empty Chair’; nor Thackeray’s terra-cotta statuette 
nor the Owls of Athene (several of them); nor the 
stone horse-block outside which was put there or 
purpose for the Duke of Wellington to mount at th» 
door. But it is high time we took our leave of thi 
Club, and of Mr. Humphry Ward’s book. In doing a 
we may heartily declare that the book could not hava 
been better done; it is light in touch, copious ir 
anecdote, sympathetic in allusion, gentle in criticism 
The Atheneum may well be proud of this history, anc 
of the fellow-member who has put his heart into th 
writing of it. 

And now what has been said in praise of the bool 
becomes all of a sudden a tribute to its author’ 
memery; for since these last words were writtem 
Humphry Ward’s long life has drawn gently to it 


close. 





D. W. T. 
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~ e- Popular’ Astronomy. 

The Earth and the Siars. By Dr. C. G. Abbot. Pp. 
xit 264+ 33 plates. (New York: D. Van Nbstrand 
Co.; [ondon: Chapman and Hall, Ltd., 1925.) 
r5s. net. 

T= appearance of a popular work on astronomy, 

particularly one by so experienced a worker as 

Dr. Abbot, is an event of much interest to those who 
believe that science has a message for the general public, 
for there is no science which bears more closely than 
does astronomy on the intellectual problems that face 
all educated men. It is probably true also that no 
science can claim so copious a literature of the popular 
kind, but the rapidity and revolutionary character of 
recent advances has left the great bulk of astronomical 
treatises hopelessly behind the times. A book of the 
type of Dr. Abbot’s is therefore anything but super- 
fluous, and the reader will find in it information which 
even the publications of a year ago were too early to 
supply. 

The general plan of the book is drawn, in the main, on 
conventional lines. Following a brief survey of the 
heavenly bodies and a chapter on “Some Famous 
Astronomers and Famous Instruments,” the reader is 
given some idea of the order of magnitude of the electron 
and the stellar system, and the principle of the spectro- 
scope is briefly described. It is doubtful whether the 
account of the processes of emission and absorption of 
light is sufficiently definite to be intelligible to the 
uninitiated reader. The earth, moon, and the sun’s 
family then come under consideration, after which 
three chapters are devoted to the sun. Despite the 
title of the book, the sun claims more space than any 
other individual body—as, indeed, we should expect ir? 
a book by Dr. Abbot. He considers in some detail the 


possibilities of direct mechanical utilisation of solar, 


energy, and is of the opinion that “ there is, perhaps, 
no field where investigation is more needed, or more apt 
to produce useful results for mankind.” A chapter on 
“The Calendar, Star Places, Navigation,” is succeeded 
by some stories of the constellations, and the last four 
chapters are devoted to the system of stars and the 
stellar universe. These contain an outline of the 
chief facts which have been gleaned with regard to the 
stars and nebulæ, individually and collectively, con- 
cluding with a summary of the work of Jeans on the 
evolution of stars from spiral nebule and that of 
Eddington on the interiors of stars and the source of 
stellar energy. ° 

The book concludes with six age appendices, giving 
notes on the solar eclipse of January 1925, and the 
tides, tables of data: concerning the sola» system and 
the first magnitude stars, a list of the constellations, 
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and a comprehensive, non-technical dictionary of 
astronomical terms. The numerous figures and dia- 
grams are mostly excellent§ but one or tyo ofthe latte 
(e.g. Fig. 40, p. 196) are capable of considerable improve- 
ment. 

The book is very interesting, and in spite of some 
digressions Dr. Abbgt bas managed to include a large 
amount of material inea well-arranged form. The 


information given is up-to-date, and has the general | 


character and freedom from technical details which are 
desirable iñ a work of the-popular class. There can 
be no hesitation in saying that the author has succeeded 
in his aim of producing a book helpful “to those who 
avi to Sts paite by casy racing gence! ey 0 Ene 
universe they dwell “in.” A considerable number of 
pertinent anecdotes are included, and one or two the 
relevance of which is not so clear. The stylevis conver- 
sational—an excellent method of presenting a subject 
popularly, but one which, as here, may be followed too 
slavishly. 

Conversation has, indeed, the advantage over the 
formal written statement in that it is alive, and holds 
the reader’s attention more firmly, but it has defects 
which can and should be removed on revision. On p. 

195, for example, we read: “ We shall mention a little 
further on, perhaps, one or two other special parallax 
methods.” The word “ perhaps” here is excusable 
when spoken, for the fulfilment of the promise may 
depend on time or some such limitation, but it is surely 
superfluous on the printed page. Another preserva- 
tion of the defects of conversation is to be found in the 
frequent repetitions of turns of phraseology or playful 
asides. Thus on p. 92 we read, à propos of the sun: 
“ No star could have obeyed better the spirit of tit 
advice of Robinson Crusoe’s father to stick to the middle 
class as the happiest,” and on p. 326 the same comment 
occurs again. So common, indeed, are such repetitions 
that we soon learn, on encountering an illustrative 
saying of this kind, to await its rechrrence*with a 
confidence which is rarely unjustified. Nor is it only 
such phrases as these that are reproduced; the same 
lack of critical revision is evident with respect to plain 
statemertts of fact, e.g. Kepler’s laws, which are thrice 
set out®on pp. 9, 13, and 68. The several occurrences 
of the same gtatement do not always agree; as, for 
example, the definition of the precession of the equi; 
noxes, which on pp. 14, 2qpand 55 and in the glossary 
is rightly given as a westward movement, and on p. 7 
as an eastward movement; or the three accounts of 
the distribution of nove in the sky on pp. 182,212, 223. 
This feature of the boek is much to be fegretted, inas- 
much as a very little care would have removed it and 
brought about a vast improvement. . e 

A few slips occur, of varying degrees of importance. 
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Spectrum lines from the sun’s western limb are said to 
be displaced to the violet instead of to the red (p. 73). 
On p. 94 we pead: “Eddington has shown it to be 
probable that... light pressure . . . actually pre- 
vents the existence of any stars of masses more than 
five times the sun’s mas.” In another connexion, 
however, the existence of more massive stars is referred 
to. We are surprised also to find the discovery that 
flame, arc and spark spectra of the same element are 
different in®character attributed to Gale and Adams 
(p. Ior); a Lockyey’s work can no longer be 
ignored. 

There is one other point which it is important to 
mention. In two or three places occur statements 
which, considering the character of the book, we think 
too dogmatic. Thus we are told on p. 85 that Clerk- 
Maxwell proved (instead of predicted) theoretically that 
light exerts a pressure on small particles. No physicist, 
of course, would misunderstand this, but the man in 
the street is entirely dependent on the.statements of 
specialists, and the word “ proved ” is for him final. 
He would be surprised to learn that on the same 
principles, it could be “proved” that the atom is 
unstable. and the universe cannot exist for a day. 
Again, on p. 214 it is stated definitely that Cepheids, 
are not double stars, and on p. 222, spiral nebule are 
described without qualification as “ island universes.” 

It is regrettable, though necessary, to direct attention 
to 30 many blemishes in a book which has given us great 
pleasure. The faults are mostly of a trivial character, 
but taken together become of considerable importance. 
Fundamentally the book is excellent, both in matter and 
in form ; what it suffers from is lack of a final revision. 
F is greatly to be hoped that this will be supplied in 
the next editidn. H. D. 
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Comparative Morphology of Fungi. 
Vergleiçhende Morphologie der Pilse. Von Ernst Gdu- 
mann. Pp.x+626.. (Jena: Gustav Fischer, 1926.) 
28 gold marks. 


HE need for a good and well-balanced treatise 
on the morphology of the fungi, incerporating 
the results of modern work, is oae that has, ne doubt, 
been felt by many botanists in recent years, and the 
present pook, comes nearer to meeting it than any that 
Pas hitherto appeared. Owe may, perhaps, regret that 
so much space is given to cytological details, but this 
is inherent in the author’s expressed object, namely, 
to apply, the data obtained from cytological studies 
to the interpretation Of, the ppblems of comparative 
morphology in the fungi. This method of treatment 
leaves comparatively little room for the consideration 
of the fungi as living organisms, adapted to their 
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surroundings : physiology is not touched on ; and life- 
histories are scarcely described except as intidentale 
to the cytological story. As a result, the imperfect 
forms 6f fructificgtion are relegated to the background 
and the Fungi Imperfecti as a whole are dismissed in 
four pages. These, however, are the author’s self- 
imposed limitations and are not open.to criticism, 
however much they may be regretted. 

The book is divided into a short opening section on 
the vegetative and reproductive organs of the fungi, 
and a main part, iå which a detailed account is given 
of the morphology of the four classes, Archimycetes, 
Phycomycetes, Ascomycetes, and Basidiomycetes. 
The heterogeneous class of the Archimycetes, con- 
taining the Olpidiaceæ, Synchytriacee, Plasmodio- 
phoracese, and Woroninacee, is derived from various 
roots in the Sporozoa-Flagellate-Myxomycete alliance, 
while the rest of the fungi are regarded as a single 
phylum, originating, in all probability, from the green 
alge. The Oomycetes diverged early to a blind end, 
the Chytridiacess progressed through the Zygomycetes 
(Endogone-like forms) to the Ascomycetes and Basidio- 
mycetes. 

The Hemiasci are considered to form the connecting 
link between the Zygomycetes and Ascomycetes proper 
and are divided into two orders, the Endomycetales 
(inchiding the yeasts) and the Exoascales in which are 
grouped the two isolated and not completely understood 
families of the Protomycetaces: and Excascacee. 
The gradual reduction of sexuality in the Ascomycetes 
affects chiefly the male gametes, which become 
functionless and disappear, their place being taken 
by secondary spores or by cells of the female organ ; 
with the loss of ‘the latter, conjugation between two 
evegetative hyphæ may be all that is left of the 
sexual act. 

Whf&re the author’s views diverge from those of 


* others who have concerned themselves with the 


phylogeny and comparative morphology of the fung, 
he has indicated and explained the differences in their 
points of view, while the copious literature references 
have been selected especially to include those in which 
detailed bibliographical accounts of earlier work may 
be found. In such matters as the derivation of the 
Oomycetes from the alge, he takes only the balance ot 
probabilities as he sees them, and there is a refreshing 
absence of dogmatism throughout the work. It is 
stiff reading, owing to the very full documentatior 
and the great extent of the literature covered, but the 
arguments are clear and the descriptions of the form: 
selected to represent the different families are concise 
and admirably illustrated. The author is to be con 
gratulated gn his excellent pesema of a mos 
difficult subject. 
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° Letters #o the Editor. 


[The Eadttor does not hold himself responsible for 
opinions expressed by Ais correspondents. Neither 
can he ake lo'return, nor lẹ correspond with 
the wetters of, rejected manuscripis intended for 
this or any other part of NATURE. No notice ts 
taken of anonymous competmications. | 


Electrical Constitution of the Upper Atmosphere. 


RECENTLY considerable interest has been evinced 
in the nature and constitution of the upper atmo- 
sphere (NATURE, March 13), and it,has been aha 

t wireless methods are perhaps the most ive 
in exploring this region. 

In this connexion the following facts, and possible 
explanations, may be of interest. In a recent paper 
in the Phtlosophical Magasine (June 1925) t®e writer 
suggested that a certain type of atmospheric dis- 
turbance which 1s semi-musical in nature, t6. con- 
sisting of a musical note the pitch of which falls to a 
limiting frequency a, may some sa the 
electrical constitution of the upper ee . The 
interpretation ested was that these disturbances 
owed their musical nature to the dispersive action of 
the medium, which was assumed to consist of an 
assembly of electrons in a rarefied atmosphere. Such 
a medium will have the effect of transmitting different 
frequencies with different velocities, with result 


that the of frequencies comprising an 
‘impulse is drawn out into a musical note of varying 
frequency. 


It was shown that the lowest pitch of the disturb- 
ance is determined by the relation 


Ne 
r% 


where N is the number of ions per c.c., e is the 
charge pE an ion, and m the mass of an ion. This 
is what I call the characteristic frequency of the 
medium. ' 
In some expenments about a year and a half 
I found the ing characteristic frequency to be 
from 7° to 500 a second. In making some recent 
tests I noticed that the prevailing characteristic fre- 
quency had risen two or droo times, suggesting a four® 
to tenfold increase in the ionic density. Associated 
with these changes there has recently been an ipcrease 
in sunspot activity, etic storms and an 
display so far south as London, and a noticeable fall- 
ing off of the strength of short-wave si from 
America. There seems little doubt that these are all 
associated with the approach of the period of sunspot 
Maximum in 1928, especially in view of the theoretical 
deduction that such an increase in ionic density must 
PRESTA increase the attenuation for night trans- 
. mission if the constitution of the layer is as assumed 
above, provided the time period of the waves is short 
compared with the mean time between electronic 
collisions with molecules. Further evidence in con- 
firmation of these views 1s afforded by measurements 
of trans-Atlantic hony signals on a wave-length 
of 5270 m., publi in the Bel System Tochuscal 
Journal, July 1925. It is there shown that the 
average night strength of signals is largely decreased 
een PERRE PA disturbed days, a fact which is in 
with the foregoing stheory, and confirms the 
hypothesis that the recent reduction of shost-wave 
signal intensity is due to the activity. 
It seems also probable that the explanation of the 
musical atmospheric disturbances givensby the writer 
is substantially correct, and that o ations of these 
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will provide additional data for determmin§ the 
electrical constitution of the upper atmosphere. 
s T. L. ECKERSLEY. 


Research Department, N ei 
Marconi’s Wireless Telegraph Company, y 
Marconi Works, Chelmsford. 
° May 25. 
d 





Hydrolysis of Starch Grains by Light Polarised by 
Smalt Particles. 


During the last three winters I have been pages 
in an experiment, which throws additiofial light on 
the work described in a former paper y and 
Semmens, Proc. Roy. Soc.” B, 97, 250), and as the 
effects took place in a small disposes of the 
‘accidental pressure’ hypothesis of critics. 

The well-known scattering and polarising effect of 
colloidal particles suggested the use of a sugpension 
of diastase as a polarinng agent, and the experi? 


ment was thus arranged : About 10 cc, of a suspension 
i e 





Potato starch grains m distilled water efter exposure to 
polarneed ight, 
1. Erpoene two, aye; examined and photographed mmedutely after 
After loss fatense exposure ; on partial drying, change tnude grain = 


2. 
3 four days; acystals 
4. Bxrndation from holes in coat 
5 


(X 300 ) 
to arataa. X #00.) 
Goutal tates. 


of well-washed potato starch im distilled water was 
placed in a smali thin-walled flask (A), and this was 
immersed in a beaker contaming a strong golloidal 
solution of taka-diastase. As control, equal 
quantity of the starch ion was used, contained 
in a flask (B), which was lightly waxed, to depolanse 
any reflected light. The outer vessel in this case con- 
tained tap-water. The necks of both flasks were 


pl ewith cotton-wool dipped in toluene, and the 
were for several days in a°window gt 
the of a tall building, to catch the horizontal 


mye the morning and evening sun. 
e t polansed by the particles of diastase was 
ected veraci sera’ and freadfated tke 
starch eS lying at bottom of the inner 
vessel (A). The contro] received direct light throu 
a cl space in the waxed surface of B. 
results were tested at intervals of two or three davs 
by examination on a microsgope slide and were as 
follows : x . 
after a bright sunrise or sunset, 
in flask A were found to be rapidly 
> ing (Fig. 1) while in flask B they were practically 
tact. P 


~ 


822 


NATURE 


[JUNE 12, 1926 








(2) “If the weather were dull or the examination 
delayed, the grains merely showed a transparent 
streak in the centre, which gradually extended and 
formed Mttle ep heccna E . 2) through 
which the contents exuded, leaving the shrivelled 
skeleton or coat. 


(3) When some of the liquid was mounted onee 


mi slide with covet and left to dry in the 
dark, a was formed sh diffraction fringes 
- and slowly formed in thesliquid. 


(4) onally the hydrolysed-contents 
within the grain (Fig. 3) or exuded from ıt, leaving the 
tin anek aa na rane ear a ai # 

(5) After prolonged exposure the empty shells or 
coats break down to a fa EERE eee er 
brown with osmic acid and red with Sudan ITT.), and 
thomboidal or h lates are left near the 

i in-content (Fig. 5). These plates are 
o very thin, and in, this case the outline in the 
photograph was slightly darkened for reproduction 
in t. On i with Febling solution, the 
contents of flask A gave a distinct of colour, 
which was not visible in B. Specks of cuprous oxide 
eee eae ee pee Reeve crore 

m A. 

It would be premature to discuss the theoretical 
significance of these results, but they seem to indicate 
that in the action of certain enzymes, beside the 
quantum factor in energy absorption, there 1s also an 
orientation factor. As physidlogical reactions take 

lace at surfaces, there must be some correlation 
between the orientation of the vibration and the 
molecular arrangement at the surface. 

I wish to express my indebtedness to Sir James 
Irvine for valuable suggestions and criticisms, and, 
as always, to Prof. E.C C. Baly for his continued help 
and encouragement. 

ELIZABETE SIDNEY SEMMENS. 

Pilcher Research Laboratories, ~ 

Bedford College, London. 
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Upper Air Temperatures and Thunderstorms. 


In Nature of November 14,1925, p. 709, I dirécted 
attention to the method of plotting u air tem- 
ptrature readings by the use of tempera and log. 

tial temperature as co-ordinates, the curves 
ing designated tep by their inventor, Sir 
Napier Shaw. It may be recalled that, by the use of 
these curves, the energy available from a mass of air 
rising under unstable conditions is shown directly as 
an area on the graph. portunity has now been 
taken fb study these im connexion with 
thunderstorms ın the south-east of England during 
the three months June, July, and August of last year, 
and the results obtained are of interest. 

Aeroplane ascents are made daily (Sundays ex- 
cepted) by the Meteorological Flight at the Royal 
Air Force ‘Station at Duxford, near Cambridge, on 
which dry and wet bulb temperatures are read ‘ht each 

omb step of pressure from 1000 or g50 mb up to the 
hest point reached. This is generally in the neigh- 
hgurhoof? of *the 500 mb, isobaric surface (18,000- 
20,000 feet height). Fror these readings the hu- 
midity of the air 1s calculated Unfortunately the wet 
bulb thermometer becomes useless soon after the aero- 
plane passes through the 32° F. isothermal surface, 
owing to, the impossjbility of k the bulb 
moistened, butit does not a that humidities above 
this level are of very much impo cein the formation 
of thunderstorms, so that the drawback is not a serious 
one for the présent inquiry. . To obtain a quantitative 
measure of the endtgy available from a mass of 
ascending air, it is necessary to know the temperature 
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conditions existing in the atmosphere up to the point 
where the rising air loses its buoyancy and qomes to 
Test, and this point 18 generally in cases of marked 
instability above the level to which areoplanes can 
fly as » matter of day-to-day routine. The investiga- 
tion has therefore had to be on a qualitative rather 
than a quantitative basis, but from the datg studied 
1 appears that this is sufficient to give results of great 
uo 


In the three months, 71 days, were ‘available on 
which an aeroplane ascent was made, such ascent 
normally taking place at about 8.30 a.m. in the morn- 
ing. In a few cases where no morning ascent was 
avaiable an afternoon one was utilised, but as the 
inquiry was mainly directed to the utility of the 
method for the forecasting in the early morning of 
thunderstorms during the coming day, the morning 
Teadings were primarily used. three months 
varied character; June had only one day of 
thunder, while July was thundery with 12 days, and 
August took an intermediate position with 9 days. 
The method of plotting humidity on sl pagar was 
discussed in my previous communication, and the 
proposal there put forward has been followed and has 
proved very sa . Itis clear that on a day of 
instability the air in`each layer of the atmosphere 
will, m rising to rts equilibrium position, develop its 
own amount of energy, and some one layer on 
each occasion show maximum potential en . 
This en is very closely d dent upon its humid- 
ity and the heat hberated condensation. It is 
easy on tephigrams to see which layer gives this 
Maximum energy without otting the relative 
humidity of every layer, and for each ascent the 
humidity has only been plotted at the la which 
shows maximum cnergy on days of instability or the 

e 


nearest approach to a development of energy on da 
when stable conditions vailed. In this wa e 
diagram is kept free m complication and the 


degree of energy available is seen at a glance. 

71 days were divided into days of no thunder 
and days of thunder, the latter division containing 
all days on which thunder was from one or 
more of the stations contributing to the Daly Weather 

rt in the south-east of England, y defined 
in this case as the area south and east of Birmingham. 
The thunderstorm must thus have occurred within a 
wadius of about 100 miles of Duxford. A cursory 
glance at the higrams indicated the closeness of 
the connexion een en available and thunder- 
rms, and a more detailed study showed that the 
xi days might be divided into three classes, only 7 
cases remaiming which did not fall readily into one of 
these classes 
Class A No energy and no thunder, This contained 
those cases where there was no thunder, and either 
no energy was shown or there was èn only in 
a shallow layer below a layer of marked stability (36 


cases). 
ou B. Energy high up generally without thunder,” 

In these cases en was available, but not below the 
oo mb. isobaric surface (say 10,000 Se (13 caseg). 
Io of these cases there was no thunder. In the 
remaining 3 cases there was thunder, but in 2 of these 
an evening ascent showed that later in the day energy 
was available at a lower level (below 700 mb.), so that 


the days might have been put into Class C below. 
Class C. Energy with thunder. In this en 
was available below 700 mb., and was associated wi 


subsequent thunder (15 cases). 

These classes thus cover 64 out of the 71 cases and 
indicate a very close connexion between the energy 
shown on thetephigram and the subsequent develop- 
ment or non-development of thunder. The 7 cases 
not included in the above three classes represent only 
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I0 per cent. of the whole, me it is not necessary to 
discuss ¢hem here in detail. consist RA 3 
days when energy was panieka ow the 

level, though thunder was not reported, and a (al, 4 da 

with thunder, though little or no en 

As regards (1) ) it must be rem that tider 
may occur but escape the network of Daily Weather 
Report stations; and as regards (2), Duxford will not 


always be ical of the air over the south-east of 
ee for the remainder of the day. 
regards Class B, it is scarcely to find 


that energy developed above the 700 mb. level is in- 
effective ın producing thunderstorms, when it is re- 
membered that the moisture content of saturated air 
above this level is comparatively mall. 

The close association between energy and inder 
storms shown by these ascents is most encouraging 
for Sa fo of thunderstorms and gives 

further proof, 1f such were needed, of the importance 
aeroplane ascents to a modern forecast 


J. S. DINES. 
R ical Office, 
Aur , May 13. 





New Experimental Results concerning the 
Doublet KRB,. 


In a communication under this title in NATURE 
af opi 17, p. 554, N. Seljakow and A. Krasnikow 
have inf from measurements on the lines KA, 
and Kp’ in the Röntgen of manganese, 
„that they form a relativity doublet characterised by 
the energy difference Mn Mm Now with molyb- 


denum the corresponding difference is about o8 5, 


units, whereas with elements of lower atomic number 
similar measurements have so far not béen published. 
The very small value found for molybdenum makes 
it reasonable to mpe that, for the elements 
between calcium and zinc in the periodic system, 
the corresponding energy difference would not give 
rise to any separable ie For even if we assume 
the appearance of 3,-orbits, which begin with 
scandium, to cause a disturbance in the M-level, 
so that the 3q-Orbits are unequally screened for this 
and the next element, it still follows from an a xi- 
mate calculation that this effect cannot possibly give 
rise to a larger difference than about one- of 
that actually measured. On the other hand, the 
broadening of the Ka-doublet of iron fouad 
Siegbahn and Ray (Ark. Mai., Asir. Fysik, vo 
18, No 19) and recently studied Thoreeus (Phil. 
Mag. xe vol. i. p. pi. 1926), which represents a 
much smaller value of the energy difference, may well 
be attributed to such a effect of the 3,- 
orbits, as this would, of course equivalent to a 
ight increase of the nuclear charge. 

ith the FA’p-lines, the in tion of the doublet 
a3 due to a relativity effect would doubtless require 
a more detailed explanation. The intensity ratio 


§,.8’=2:1, which supports this im tion, 
ap so far to have defimtely established 
y with manganese (N. Seljakow and A. Krasnikow, 


Zs. Ne Physth, 33, 601, 1925). Investigations by the 
whiter carried out in this itute seem to prove 
that with iron in compounds „the intensity ratio 
(estimated) has also approximately the same value, 
t.6.2:1. With titanium and vanadium, however, a 
value considerably larger than 2: 1 was found. 
Seljakow and Krasnikow also” state that the 
intenmty ratio §,:8’ is not sensibly affected by 
pammg Te rays through foils of the same element. 
A observation on the satellite*lines in the 
L-series of the rare earths has been described by 
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D. Coster (Zs. f. Physik, a P 98, 1924). Thi fact 
supports ke or L-electron is com- 
pletely removed from the atom m the a ion 
a T OAE the lanation by 

. Wentzel (Ann. der Physik, 66, p. 458, 1921), who 
attributes satellites to’ supernumerary excess 
electrons in the M-level, does not appear to be 
sees on this basis. # 

t should be noticed i in this connexion. 
The poe of the rare earths offer many analogies 
to those between calokum and zmc. A 4,orbit 
occurs for the first time with cerium, where also the 
Bu and y, lines have been found by D. Coster 
to accompany the 8, and y, lines, as satellites of 
lower frequency. The incgease in intensity of these 
satellites with mcreasing atomic number a Ts to 
be closely analogous to that of the f’-satellite for the 
elements next to iron. On the other hand, a cursory 
examination of the els of the rare earths 
seems to exclude a relativity explanatior of thg 
satellites in the case of cerium and the following 
elements, 

The interpretation of the Kp,’ tines as awelativity 
doublet, offered by the Leningrad physicists, sees 
therefore scarcely admissible, whereas the h 
af Wentral Rara 1I TE In Deter aureamone saith 
the experimental facts. If we try to estimate the 
pales of the i al ape electrons involved by 

he Ma fain we are led to the conclusion that 
ectrons cannot be limited in number to only 

st otherwise we must assume rearrangements of 
the electron sa aide samurai y the fact 
that the A’-line appears sensibly broadened seems to 
exclude a no energy level as the origin of this 


“Ime, and to support the view that several kinds of 


Tadiating atoms may co-exist, these differing from 
each other in the number or arrangement of their 
electrons within the M-level G. ORTNER. 
Institut fur Radiumforschung, : 
Wien, May tro. 


Wasteful Research ? 


THE issue of NATURE of May i contains a letter by 
Messrs. Morgan and Holmes from the new govern- 
ment ‘‘ Chemical Research Laboratory, Teddington 
describing results of their ‘study of, certain fatty 
materials. I venture to ask directly and plainly: 
Why is such work being done in a State laboratory ? 
Years there was much heartburning among con- 
sulting chemists because the ° National Physical 
Laboratory was taking the bread out of their mouths. 
Is it now to be the turn of the universities and,techn- 
cal schools to suffer from the State poacher? The 
work described is purely academic, such that any 
ae t fourth-year student could ‘do. 

y the chemical schools are in large part 
Bea occ wae SL ke ee 
quence &nd often detrimental as early 
because they are md by men without Dacial 
outlook. These need even to have practical subjects 
of study foreed upon them, which will afford their 


students ine labora methodg. With 
scarcely an exception, the work that 18 being dort 
in chemistry 1s with ma of natural origin. Fats 


are am them. A special technical professorshi 

to deal with these has pale recently been established 
in Liverpool, and is in ially able, experienced 
hands. Another of the professors in that University, 
only a month or two made know? the results of 
several years’ close stay of perhaps the most remark- 
able fat yet examined—+that from shark’s liver. The 
inquiry 1s probably the most finighed and meritorious 
piece of work of the day. Sir William Bragg’s school 
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has scored its chief trumph off fats. Sheffield studies 
them rather than iron. Last, not least, one very 
expensive organisation of thé Department of In- 
dustrial hnd Scientific Ræearch has fats special! 
under its charge. It has a habit of putting i ware 
out, and some has already been placed with the 
University of Manchester, So it ıs clear that ev@én 
the university may be tru&ted with fat. Why, then, 
further workers and new buildings in a field already 
so fully occupied ? 

Every y spent thus wastefully by State 
agencies out of the grant from the State is money 


. withdrawn from the schools of experimental science, 


to which the grant was 


primarily made, to enable 
them to prosecute origi 


ginalang and train a research 
te eee eS ee te. The future of 
higher scientific inqmry 1s being vely ımpenled 
by the bureaucratic machinery Since is fast closing 
its clutches upon ourescientific liberties. We are 
false to the trust that is imposed on us if we further 
Se ee E E 
ingefensible. e nation cannot afford to waste 
pon Giard any quarter to-day, nor should it be led 
into thinking that it is getting service from a 
ent which is showing t it is technically 
tted for the work it has undertaken. I may 
instance poraa fuel research, upon which half a 
million ling seems to have been spent without 
result, mainly because practical needs have never 
been taken into account and existing knowledge 

and experience put aside. 

HENRY E. ARMSTRONG. 
May 2. 


The Anomalous Flocculation of Clay. 


In NATURE i May 1, R: Boa Hig a letter 
from Dr. A. F. an . H. B. regardıng 
the so-called E flocculation a ale . We 
should like to point out, however, that it is dbubtfal 
Fe ee ee 
of the letter could be expected to show anomalous 
flocculation as ordinarnly understood. In the first 
lace, it has been suggested by Comber (Journ. Agric. 
Ra. 1920, 10, 432; loc. cit., 1921, 11, 460 4 ot 
and Trans. Faraday Soc., 1922, 17, 349) that the 


PHepomenon referred to is dependent on the presence, 


of colloidal sila in the outer surface of the particles, 
and the “ highly purified clay ” used by Dr. Joseph 
and Mr. Oakley might well have lost this coating. 
Further, the phenomenon is shown, not so much by 
differences in the minimum amount of ion required 
for flocculation, as by an. mcreased rate of sedimenta- 
tion wAen a ciency of the ion is present. It 
would be in 
clay used would show the phenomenon of anomalous 
precipitation at higher concentrations of salts either 
alone or after the addition of colloidal silica. 

It may be mentioned that with s ions of 
kaolin weehave obtained very marked anomalous 
pepita on in alkaline solution“by calcium idhs after 
t addition of small quantites of colloidal ‘silica, 
although these ions did not “exhibit this 
nflenomenag evhen silica was flot t. We have 

observed a similar with cæsium chloride, 
alth in this case the phenomenon, under certain 
conditions, may be delayed for approximately 24 
hours. Ammonium and potassium salts give similar 
results still longer delays. The effect seems to 
be related to fhe prectpita action of the cations 
of these salts on colloidal solutions of silica at pH 

ter than 7,—«a phenomenon which ap 

have been degcri by (Gaseetta Chim. 
Ital., 1903, 33; Gi %72). The nature of the ipi- 
tate in this anomalous flocculation is quite erent 
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from that obtained at other concentrations of the 10n8 
and other reactions of the m&dium. For example, in 
the case of calcium chloride a voluminous and highly 
flocculent sediment tes in the first two or 
minute’ at concentrations exceeding 39 x ro~t N and 
at pH 8-9. At the end of such periods there is practi- 

y no flocculation a t at corresponding con- 
centrations of the salt in neutral or acid medium, 
or at any reaction or concentration gf salt when 
silica is not present, . 
W. O. KeErmacCK. 
College of Physicians’ 


boratory, Edin 
7 W. T. H. WOLIAMSON. 
Edinburgh and Fast of Scotland 


goon 


Major-General Willam Roy.“ 

REFERENCE was made in NATURE of May I, p. 630, 
to the lifo and work of Major-General Wiliam Roy. 
It is stated in the note in question that Roy entered 
the army at twenty years of age; his own statement 
is that a “ body of infantry was encamped at Fort 
Augustus in 1747,” when he was twenty-one, and that 
“as Assistant Quarter-Master it fell to my lot to 

. .. the execution of that map.” It a 

that he held a minor position in the Post ce at 
Edinburgh unhl 1747. As to the date of his joining 
the army, Mr. George Macdonald, in his valuable 
study ‘ General i Roy and his Mihtary 
Antiquities of the Romans in North Britain,” pub- 
lished by the Society of Antiquaries in 1917, states 
that it is quite possible that ey was not in arm 
at all during the construction of the map of Scotland. 
All that we know for certain on this point is that Roy 
was appointed Practitioner Engineer on December 23, 


I755- 
ne mention is made in the note of Roy’s archæo- 
logical work. As a fact, throughout the whole of his 
life he was deeply interested in the history of the past, 
and he is probably nearly as well known as the author 
of the “ Military Antiquities ” as he is as the founder 
of the Ordnance Survey. It may interest readers 
of NATURE to know that the terminals of the base 
hich he measured on Hounslow Heath in 1784 were 
by guns buried vertically, muxzzles upward, 
in 1791, and that these guns still remain in tion. 

. 


C. F. SE. 
¢ Coytbury, Winchester, May 25. 


Ro 





Hydrogen as Anion. 


We are all so much entertained by Prof. H. E. 
Armstrong’s broadside attacks that those of us who 
ha: P COS mita e Tae OTE aot o lain ; 
but I a e I must A agam oe criticism : 

ATURE, 17, Pp. 553) of the beau experimen 
Cavell whi yore that apirogen is an anion 
in metallic hydrides (J. Am. Chem.. Soc., 44, 2499 
(944 ) If f. As would read carefully 

well’s paper he d see what pains were 
taken to separate the anode and cathode chambers, 
and since hydrogen was evolved quantitatively at the 
anotle it could scarcely be due to libera alkali 
metal unless this also were set free at the anode— 
which even a thorough-gomg opponent of physical 
chemistry would scarcely ne. This being so, it is 
pma unnecessary to mention. the bald chemical 
that the alkah metals do not in any case react 
with metalli hydrides to set freo hydrogen. 
- - GILBERT N. Lewis. 
Berkeley, California, April, 29 . 
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The Steel Industry? 
By Sir Writiaw Perger RYLANDS. 


S there are now indications that the world has made 
some definite progress towards a return to norm- 

ality, this occasion 1s not inappropriate for presenting 
a picture of the past history of the steel industry, so that 
it may help in forming some reasoned judgment as to 
future prospects. ‘For this purpose, with the assistance 
of Mr. Loy, T have prepared a chart (Fig. 1), and in this 
connexion I desire also to express my thanks to Sir 


e e 
years ago, and the year 1885 may be tAken as marking 
the jine a of what may fairly be described as 
the ‘Steel Age,’ for which the discovery and develop- 
ment of the basic process Was so largely responsible. 

The most striking feature in the curve of the world’s 
production of is the extraordinary uniformity in 
the rate of increase. Periodical fluctuations which 


must have taken place are entirely ohkgcured in the, 



































* William Larke for the valuable information he has 
placed at my disposal. In this chart I have set out 
four main curves, one representing the total of the 
world’s production of steel, and the other three the 
ive annual productions of the United States, 
the Continent of Europe, and of Great Britain. I had 
to find a steady development in the world’s 
consumption of steel, but I must admit to a feeling of 
some amazement when the curves were finally plotted 
out. ° é 
Measured in terms of present consumption, the total 
production of steel was almost insignificant up to-forty 
Jae 2 Soe 
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Fic 1.—Tbe workd's production of steel, 70-1926. 


curve Plotted as a bold line, and up to 1934, instead of © 
any Mclination for*the rate of increase to dimintsh, 
the curve tended continually to become more steep. It 


is difficult to avoid the conclusion that had the nognal = 


development of the world not been intéreupted by dhe 
War, the world’s consuns§tion of steel would have con- 
tinued to increase at a rate not dissi from that 
previously experienced, and might to-day have ex- 
ceeded 100 million tons per annum. : 

In addition to certain subŝidiary ppints of interest 
from which useful déductions may possibly be drawn, 
the curves bring to the eye three other main features. 
The first is the disturbing effect of the War, as illus- 
trated by the curve movement between 1913 and the e 
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present* time ; secondly, the rdinary similarity 
of the-total production of the United States and th 
Continent pf Europe respectively’ during the pre-War 
period; and thirdly—a mf&tter with which Great 
Britain is peculiarly concerned—the failure of. Great 
Britain to maintain her position in relation to the 
United States and the Contigent. Until the year 1890 
the respective productions of Great Britain, and United 
States, and the Continent of Europe were approxi- 
mately the same. Thereafterthe production of steel 
in the United States and on the Continent grew with 
seen ey while the production of Great Britain, 
although increasing, increased at a rate in no way com- 
parable with the general increase in the world’s demand. 
_ In spite of the unsatisfactory condition of the steel 
industry during the past few years, the curve seems to 
suggest that 
werld’s cohsumption has been approximately restored, 
and encourages the hope that in the next ten years an 
expansion even to the extent of thirty million tons a 
year is not nd the bounds of possibility, or ifdeed 
of reasonable anticipation—an ion which would 
go far to solve many of the troubles from which the 
industry is suffering. Unfortunately, ten years is a long 
time, and British steel-makers, at all events, are much 
concerned to know what proportion of that estimated 
increase will fall to their lot, and how soon they can 
hope for a demand for British steel equal to British 
capacity to produce. 

Many, if not all, the difficulties of basic industries are 
to be attributed to an arrest for practically ten years of 
the normal growth in the world’s demand, an arrest 
which, unfortunately, was not accompanied by an arrest 
in the rate of increase in instruments of production. 
In the case of the steel trade, and other industries 
vitally concerned with the supply of munitions, there 
was in many countries a dirett stimulus to an increase 
in plant, and an improvement can scarcely be expected 
until that increased capacity is absorbed. 

The curve of the United States production indicates 
tha€ the ear of that country both to produce and 
consume contintted to grow during the period of the 

«Wg at approximately the pre-War rate, and the market 
in the United States being such a large factor in the 
world’s demand for sttel, it is manifest that the total 
world’s demand must be greatly increased before there 
is any sutplus démand available for the benefit of the 
European manufacturers. 

Production on the Continent, after sinking to the 
depths of the post-War depression, has s y risen, 
and in 1925 was but little short of the aggregate pro- 
duction of 1913. There is, however, a large anfount of 
plant on the Continent still lying Mle, of an est®nated 
capacity of ten to fifteen million tons per annum, which 
car only be brought into operatign by a corresponding 
inerease ir? the ‘world’s demand. 

‘The production of the Ufeited States in 1925 ex- 
ceeded the highest level reached before the War by 
*more than ten million tons, and to absorb this increase 
and to occupy the idle European plant and provide for 
a normal increment in the steel requirements of the 
United States, there must be an iffcrease in the world’s 
demand of at least thirty million tons, or, say, ten years’ 
increment at the remgrkable rate of increase experi- 
enced prior to the War. 
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It is difficult to avoid the conclusion that the pressure 
of competition from the Contintnt during the next ten 
years must continue to be very severe. In this con- 
nexion we must bear in mind that there are many new 
developments in steel manufacture in other countries 
of the world, and this increase in local productign must 
diminish the share of the world’s demand a le to 
the old steel-producing nations. 

Up to this point we have discussed the brospects of 
the steel industry, particularly from the point of view 
of the United States and the Continent of Europe, but 
we here are more intimately concerned with the well- 
being and future présperity of the industry in Great 
Britain. ' , . 

I have already directed attention to the regrettable 
feature in the curves showing that from 1890 onwards 
Great Britain secured a negligible share in the increase 
of the world’s steel trade. Another regrettable feature 
is indicated in the closing years covered by the chart. 
While the world’s demand, the production of the United 
States, and the production on the Continent showed 
during those two years a healthy and encouraging im- 
provement, the production of Great Britain steadily 
fell, and if the suggestion is well founded that we cannot 
reasonably hope that the world’s demand will, in less 
than ten years, overtake the world’s capacity to pro- 
duce, the present trend of British production must give 
rige to feelings of profound anxiety. 

It is no doubt true that, owing to the depreciation of 

ethe Continental exchanges, and the lag in internal 
values, as compared with world values, the Continental 
manufacturers have enjoyed an artificial advantage in 
competing with Great Britain, both in the British home 
market and in the markets of the world, and that we 
may hope that, in the course of a year or two, this lag 
will disappear and Great Britain will no longer suffer 
from that peculiar handicap. Unfortunately, pre-War 
experience does not encourage us to anticipate that 
even under pre-War conditions—if these are to be re- 
garded as the conditions of normality—British steel 
manufacturers will be able to compete with that 
swccess which present circumstances would seem to 
demand. 

Prior éo the War the heavy competitive trade passed 
largely into the hands of the manufacturers on the 
Continent-and in the United States, while such increase 
as was, in fact, secured by the British steel industry, 
was rather in the direction of special lines and special 
qualities, and with the assistance of-special conditions. 
Even for the home requirements of billets and sheet 
bars a large proportion was imported from abroad. 

Clearly, with the t increase in British steel- 
making plant, it is now essential that the British steel 
manufacturers endeavour to secure a greater share of 
the heavy competitive trade, since it is doubtful 
whether any increase in the world’s demand which can 
be anticipated during the next ten years will be accom- 
panied by a sufficient increase in the special trades 
where Great Britain enjoys some peculiar advantage. 
Otherwise, without a serious reduction m productive 
capacity, the conditions of the British steel industry 
may be difficult for a considerable number of years to 
come. 5 i 

These reflections invite consideration as to the reason 
why Great Britain failed to maintain its share in the 
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general expansion of the world’s trade, and after main- 
taining its position fo twenty years up to 1890, there- 
after was-left behind in the race. 

Great Britain was the cradle of the steel industry. 
Some of the most revolutionary advances in ‘technique 
originated in Great Britain. There were bountiful 
= plies of cheap coal, and although the Minette ore 

ds were of great assistance to the German industry, 
aan of their steel was made from ore derived from 
other sources, presenting no particular advantage. 

No doubt the United States derived great advantage 
from their immense and expanding home market, but 
it is a notable feature that the increase in production on 
the Continent kept pace step by step with the corre- 
sponding increase in the United States, and it is not 
easy to appreciate the exact advantage enjoyed by the 
Continent of Europe over those who condect the in- 
dustry in Great Britain. 

Examining once more the history of the steel industry, 
it will be noted that its early development following on 
the introduction of the basic process was accompanied 
by a serious trade depression—a depression experienced 
not only in Great Britain, but also shared by the United 
States and the Continent. Between the years 1885 
and 18937 the price of Cleveland iron reached the lowest 
figure ever recorded. 

Two important factors developed both in the United 

a and on the Continent approximately at that 
i : the first was the definite adoption by both the 
United States and Germany of a tariff policy designed, 
to protect the home market ; the second, arising with- 
out doubt out of the depressed condition of the industry, 
was the development of a high degree of internal organ- 
isation-of the trade in both those countries. At the 
depth of the depression the ae Group was formed 
in the United States, followed later by the United 
States Steel Corporation, while in Germany syndicates 
were created for controlling the coal, pig iron, and 
finally steel, by means of the Stahlwerks Verband. It 
_would not be appropriate to lay any stress upon the 
desirability of an import duty, or to draw any deduc- 
tion as to the advantage which accrued from that policy 
to the industry in the United States and in Germany. 
This is a matter of political controversy. We are on 
safer ground if we argue that organisation was the 

responsible and dominant factor. 

In few, if any, other industries are the costs ot pro- 
duction so profoundly affected by large scale output 
and continuous operation as in the industries of steel 
and coal, and I am strongly convinced that the remark- 
able success of Germany and the United States in 
securing the lion’s share of the increasing world’s 
demand for steel is to be attributed to organisation 
directly aimed at securing that result. 

As an illustration, on a visit to Germany in 1614, I 
was informed that the cost of producing mild steel 
billets in Westphalia exceeded 80 marks per ton, 
approximating very closely to the cost of manufacture 
in Great Britain. Those same billets were delivered to 
buyers in England at a delivered price of less than 4l. 
per ton, and having regard fo the cqst of it was 
manifestly impossible for the British sel ae to 
compete. 

No doubt the pursuit of special ities is not en- 
tirely compatible with the policy of large and standard- 
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ised production, and so long as the capacity ‘of Great 
Britain can be satisfied by special business of this kind, 
and the manufacturers concerned are content, a valu 
able and important industry can be ‘maintained ; but 
if, as appears now to be essential, Great Britain is to 
esecure a greater share of the world’s steel trade, a 
different policy is imperagively demanded. 

The commercial greatness of Great Britain was 
largely founded ufon its production of coal and steel, 
and if that industrial Position is to be maintained, the 
problem should be approached from the broadest point 
of view in the interests of the country as a whole. 


Some national responsibjlity attaches to the steel- e 


makers. It is not enough that a few steelworks should 

be conducted with success. I is rather a matter of 

great national concern that the industry should secure 

the greatest possible share ef the world’s gteel trade, 

and give the utmost employment to the industfial 
workers of the country. 

A further reflection, not altogether fangiful, is bug- 
gestéd by the amazing rate of increase in the world’s 
consumption of steel. It is difficult to believe that a 
cheaper substitute for coal could ever be discovered for 
the manufacture of pig iron, and while we are assured 
that the coal resources of Great Britain may be ex- 
pected to last for some hundreds of years, that is a 
comparatively short period when measured in terms of 
geological time. Even, however, if we need not concern 
ourselves with anxieties which lie in the dim and distant 
future, the cost both of coal and of ore must increase 
under the law of diminishing returns. Within the re- 
collection of many of us, slack was regularly sold by 
collieries at 3s. per ton at the pit, and forty years ago 
the price of Cleveland pig iron was so low as 325. per 
ton; yet in spite of improvements in technique, the 
real costs of both coal and pig iron have greatly in- 
creased. It would appear ceytain that this tendency 
must continue, and the real cost of steel in Great Britain, 
with the exhaustion of home supplies of ore and the 
inevitable increase in the cost of coal, will steadily yi 
It is equally likely that certain other } of the world 
more favourably situated in regard to bre and steel will 
enjoy an increasing economic advantage. Practi 
steel-makers will no doubt be Better able to judge how 
far the cost of home supplies òf ore will be affected 
during the next ten or twenty , but taking a broad 
view, this reflection, so far as it is of substande, empha- 
sises the importance of scientific organisation of the 
industry, both on the technical and commercial side. 

The Iron and Steel Institute has done much in the 

to assist in technical development, but still more 
Intimate co-operation is now necessary. The vast 
worldls consumption of iron and steel demands cofre- 
spondingly large scale productions, the co-ordination 
of technical knowledge, and the most efficient applca- 
tion of every technical advance if a “steef-produeing 
nation is to hold its positfon in the race. 

The manufacturers in the United States of America, 
and on the Continent, seemed to have realised this, and 
have set an example which might wisely be, followed if 
the steel trade of Great Britain is to overcome the 
pressing difficulties bf the next ten years and of the 
more remote period when we may y lose 
some of the national advantages which we at present 
enjoy. 
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Fossil Insects in Relation to Living Forms. . 
e By Dr. R. J. Tuxyarp, F.R.S., Cawthron Institute, Nelson, New Zealand. , 
Orthoptera (including a few Blattoidea or cockroaches), 
Mecoptera (scorpiofi-flies), Neuroptera (sub-order Plani- 


pennia or lacewings only), and a very interesting new 
order, Paratrichoptera, containing four-winged insects 


‘\A/HEN Handlirsch completed his great work 
“Die Foasilen Insekten” in 1908, it was 
possible to take a wide survey of the problem of fossi? 
insects. The outstanding f of this was the great 
p in our knowledge of Permian gnd Triassic forms. 
one side it was seen thay the present type of 
insect fauna could be traced back with little essential 
«modification right to the English Lias, in which all the 
chief existing orders of insects are known except the 


° Lepidoptera and Hymenoptera ; on the other, there lay 


the very different Upper Carboniferous faunas of the 
Age of Giant Insects. ° The only connecting type com- 
mon to both was the cockroaches, which are thus seen 

ightly to «merit the namé of aristocrats of the insect 
world, and, like other aristocracies, are in this democratic 
age g small and di8appearing unit. Between these two 
were known only Permian tockroaches and q few 
Permian and Triassic types, not enough to enable us to 
trace a good connexion. 

Three large and important insect faunas have since 
been opened up and carefully studied. Taken together, 
they almost completely fill the Permian-Triassic gap in 
the record, and show us in large measure the lines of 
evolution of the chief orders of insects. These beds 
are enumerated below. 

(x) The Upper Triassic Beds of Ipswich, Queensland. 
—These were discovered many years ago by Mr. T. H. 
Simmonds of Brisbane, but more thoroughly explored 
by Mr. B. Dunstan, Chief Government Geologist of 
Queensland. From these about 250 specimens have 





been takem, yielding a gomplete fauna. of about 120 
species. Coleoptera are dominant, making 46 per cent. 
of the total fauna. Hemiptera (Fig. 5) come next in 
abundance, the sub-order Homoptera being much more 
strongly represenfed ethan the Heteroptera. Other 
* orders present are the Odonata, Protorthoptera, 
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developed wing-flaps on the prothorax. (x 3) 


ancestral to the true Diptera. Of these last, four well- 
marked gener have been found. 


2) The Upper Permian Beds of Belmont and New- 
spp 
E 


, N.S.W.—The discovery and working of these 
beds is due to Mr. John Mitchell, formerly head of the 
Newcastle Technical College, who in spiteof his advanced 
age is still wieldi 
cherty rock, and, with the assistance of Mr. and Mrs. T. 
H°Pincombe of New Lambton, continues to add wonder- 
ful new types to the record. Nearly 200 specimens 
have bedh found and about fifty species so far described. 
These beds, originally classed by geologists as Permo- 
Carboniferous, have been shown to lie only about 300 
feet below the bottom of the Trias, with no break here- 
abouts between Paleozoic and Mesozoic strata. The 
flora consists almost entirely of Glossopteris, and the 
associated insects form a highly specialised fauna of 
very few orders. Homoptera and Mecoptera are 
dominant ; no Heteroptera have yet been found. With 
the numerous scorpion-fly remains there has been found 
one type allied to the anomalous recent American genus 
Merope, and, closely allied to that also, a type recog- 
aisable as the oldest known true lacewing (Neuroptera 
Planipennia). A new order, Paramecoptera, allied to 
the Mecoptera and evidently representing the common 
ancestors at that period of the three orders Diptera, 
Trichoptera and Lepidoptera, is found in these beds, 
there being two gerfera, Belmontia and Parabelmontia. 
A few true Coleoptera occur, together with a most 
remarkable series of ee forewings evidently allied 
to them and Showing all gradations from a flattened, 
apically pointed tegmen with complete venation down 


his huge hammer on this hard,- 
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to half-formed elytra with the venation completely lost 


excepf in the anal region. These must be regarded as 
bemg remnants of the older order from which the true 
Coleoptera originated, and are called Protoceleoptera. 
As several quite distinct types oecur, even in these 
small beds, these fossils give point to the remark fre- 
quently made by that wise old. se Honea the late 
Dr. D. Shagp, that the enormous order Coleoptera as we 
know it to-day mfust have had a polyphyletic grigin. 
(3) The Lower Permian Beds of Kansas.—A magnifi- 
cent collection of fossil insects, totalling 2000 ens, 
has recently been taken from this locality by the Yale 
University Expedition led by Dr. Carl Dunbar. The 
beds were originally discovered by Dr. Sellards of Yale, 
who also possesses an extensive collection, mostly un- 
studied. This fauna is the most important and best 
preserved of all known insect faunas, many of the 
specimens showing the colour-pattern and minutest 
hairs on veins and membrane of the wings. From its 
study we learn how the insects reacted to the change of 
climate between the Upper Carboniferous and Lower 
Permian. The advent of hot, arid conditions, with 





formation of salt lake areas, sounded the death-knell of 
the Age of Giant Insects, the only ones remain~ng ip the 
Lower Permian being a few Protodonata and Protorth- 
optera and a single wonderfully preserved species of 
the old order Paleodictyoptera, Dunbaria fasctipennis 
Till. (Fig. 1). 

The dommant type of insect was an aquatic type 
ancestral to the Perlaria or stone-flies of the present 
day. Some of these are preserved perfectly in every 
detail, and show a very unexpected character in the 
presence of well-formed wing-flaps with extensive vena- 
tion, on the sides of the prothorax (Fig. 2). Mayflies 
order Plectoptera) were also very abundant, but 

iffered from those of the present day in having all four 
wings of about equal size and similar venation. Two 
genera of true dragonflies (order Odonata) are preserved, 
one showing almost a complete wing ; their venation is 
much simpler than that of gven the smallest damsel-fly 
of to-day, not even the closed quadrilateral aell being 
present. True scorpion-flies (order Mecoptera) were 
abundant, and all of very small size. Most of these 
were close allies of the existing Au8tralian family 
Choristide, but one form was ancestral to the American 
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genus Merope. The’ absence of any true lacewings, 
raphidians and sialgids is most remarkable ; the geo- 
logical record of the Peymian makes it almost certain 
that these are later specialisations fr$m a much older 
mecopteroid stock. Incidentally, the scorpion-flies 
e r 





Fro 


Tale order 
Kansas, (x3) 


~A. Dragramma ho representation of Protokymen permianus 
o ead ara 
of schucherts Till, (x4) 


can be traced back to the Upper Carboniferous and are 
as old as any known winged insects ; so that the prob- 
lem of the origin of what is called holometaboly, or the 
formation ofa true pupal or resting stage in insects, is 
bound up with the evolution of this little-known group 
of insects. 

Other orders recognisable in the Kansas beds are the 
Copeognatha or psocids, the Embiaria or web-spinners, 
and four types which can be definitely classed as Hom- 
optera and are of exceptional interest in giving for the 
first time an accurate interpretation of the venation in 
that order. But the most wonderful find of all was a 
whole series of wings and some nearly complete insects 
belonging to the extinct order Protohymenoptera, con- 
taining the ancestors of the Hymenoptera in which fore 
and hind wings were of almost equal size and were not 
yet linked together in flight by hooklets. The astonish- 
Ing simplicity of the venation in these types has 

~ 
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quite upset the complex hypothetical explanations of 
Hymenopterons hes aor A due to MacGillivray 
and others, and at,one stroke shows the true homo- 
logies of the veins and also makes it an easy matter 
for students to master the subject for systematic work. 

Of the three discoveredp Pfotohymen (Fig. 4) 
stands right m the ancestral line of the recent order ° 
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Hymenoptera, leading directly to the horntails and 
e ais Permohymen (Fig. 3) and Astheno- 
hymen must be regarded as ialised side branches. 
The fossil evidence is now fairly strong that there were 
three distinct groups of holometabolous insects which 
evolved a pupal stage independently of one another 
early in the Permian period. These are (a) the Mecop- 
teroid.orders, namely, Mecoptera, Nguroptera, Paramec- 
optera, Paratrichoptera, Dipteya, Trichoptera, Lepidop- 
tera, and Siphonaptera ; (b) the Hymenopteroid orders, 
*Protohymenoptera and Hymenoptera ; and (c) the Cole- 
opteroid’ orders, Protocoleoptera, Coleoptera and their 
° parasitic offshoot Strepsiptera. The only possible 
explanation of this appears to have been the marked 
change of climate whi¢h ushered in the Lower Permian. 
We must conceive that the pupal stage was a response 
tg a new environment, th ra going underground and 
shortening the later nymphal instars into a single more 
complex change dr metamorphosis. 
In conclitding this article, we must point out that the 
evidence as it stands at present points to a long history 
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for insects before the Upper Carboniferous, 
though no fossils have yet been’ found in the ta 
older than these. For the Apterygota, or primitive 

ingless insects (orders Thysanura, Protura and Collem- 
bola), an even longer geological history must be de- 
manded, probably talang them back to tha Lower 
Devonian. We know nothing as yet of the most 
primitive type of insect wing, whether it evglved from a 
gill or from a pdranotal ion, nor do we know any- 
thing at all about the original type of wing-venation 
except that it was probably a very simple one, not com- 
plex as in the highly ialised Upper Carboniferous 
groups. The problerhatical remains recently described 
as jaws and palpi of insects from the Rhynie Beds (Old 
Red Sandstone of Scotland) may well have belonged to 
Thysanura, but only careful study of definitely well 
preserved*specimens could finally determine this point. 


of Queensland," R J. Tillyard, Pro- 


R J. Tiltyard, 1943-1926. 


Obituary. 


Dr. J. T. Botromizy, F.R.S. 


AMES THOMSON ,BOTTOMLEY, who died in 
J Glasgow on May 18, was born in Belfast on January 
To, 1845. His father was William Bottomley, of Belfast, 
and his mother a sister of the late Lord Kelvin. He 
was educated at Queen’s College, Belfast, and Trinity 
College, Dublin, where he had a distinguished career 
and was gold medallist at the d of B.A. and M.A. 
He started his scientific carger by becoming assistant 
to Prof. Andrews at Belfast, afterwards a demonstrator 
of chemistry and physics in King’s College, London, 
and in 1870 he came to the University of Glasgow to 
ac as Arnott and Thomson demonstrator in the 
Department of, Natural Philosophy, at the head of 
which was his uncle, Sir William Thomson. He held 

e this’ position until 1899, when Lord Kelvin resigned 
from his professorship, _ 

During these twenty-nine years Dr. Bottomley was 
continuopsly engaged in research work, and his re- 
searches covered a very extensive field, including lique- 
faction of gases, the use of liquid air for experiments 
on radiation at very low temperatures, the air ther- 
mometer, the bolometer, emissivity and conductivity 
of wires in vacuum, radiation from bright and black 

` bqdies, vachum pumps, thermo-couples, modulus of 
elasticity, and the electrical properties of pl#tinoid, 
etc. These papers were contributed mostly to the 
Proceedings of the Royal Soctety, and the Reports of the 
BMtish Association. He published a book on theoretical 
mechanics in two parts, vol. t on dynamics, and vol, 2 

e on hydrostatics. But in this line he is best known as 
the author of “ Etta a eae Ena 
Comprising Logarithmic and Trigonometrie lables, 
and Tables of Squires, Square Roots, and Reciprocals. 

As time went on, Sir William mson delegated a 

deal of the lecturing to students to Mr. Bottomley. 

e belonged to £ type not uncommon in our uni- 


o versities, of distinguished scholars and amiable gentle- 
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men, enthusiastic in their own department of study, 
and with every good desire in the world to help their 
students, but largely unable to impart their knowledge 
in the class-room. Uncle and nephew were both 
deficient in this respect, one being too advanced and 
abstruse for the average student, the other in being 
too ridiculously simple. He elaborated the obvious, 
sometimes painfully though unconsciously, wasti 
time striving to elucidate minor points which 
understood. He did not seem able to state the salient 
points and on. Hence when he was getting on 

well with his audience, often they would lose all 
‘patience with his meticulous niceties. When an 
emergency arose it appeared how difficult it is for the 
cloistered man of science to deal with a practical 
situation. Physics and psychology seemed to have 
no common ground. A sense of humour or power of 
repartes would heal the breach in a moment, but Dr. 
Bottomley was too serious for that and could not 
retaliate or e his mode of lecturing. Kelvin 
might bore the hilarious dawdlers quite as much, but 
they did not dare to take liberties with him. 

As consulting engineer, Dr. Bottomley acted for the 
Scottish Asylums Board and for Nobels, Ltd. He 
had a regular electrical engineering consulting practice 
mostly concerned with lighting installations, such as 
Skibo Castle, Roxburgh Castle, etc. He joined the 
Institution of Electrical ineers as an Associate in 
1872 and was elected a member in 1889. 

Dr. Bottomley became associated with the business 
of Kelvin, Bottomley and Baird when the firm was 
floated as a private limited company in 1900, and on 
the death of Lord Kelvin in 1907 he was appointed 
chairman, a position which he continued to fill until 
his death. In recognitio% of his distinction as a 
scientific worker and of his long and honourable con- 
nexion with the University of Glasgow, the degree of 
Doctor of Laws was conferred upon him in November 
1904. M. M. 
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è Mr. SCEPHEN PAGET. 


STEPHEN Pacer was born in Henrietta Street, 
Cavendish Square, London, in 1855, the fourth and 
youngest son of Sir James Paget, who was well known 
as the deading scientific surgeon of the mid-Victorian 
period. The tide was turning in the fortunes of his 
father whep Stephen was born, for Sir James was 
writing that if hé can afford that brougham his wife 
shall walk fewer miles in the week than she has often 
walked in the day. Stephen received his preliminary 
education at St. Marylebone and All Souls Grammar 
School in the Regent’s Park jus? at the top of Baker 
Street. The school had been established by his 
maternal grandfather, the Rev. Henry North, domestic 
chaplain to the Duke of Kent, and received most of 
the doctors’ sons in the neighbourhood. 
school he proceeded to Shrewsbury, where he had a 

training in the classics, and from there he pa 
Cast Church, Oxford, where his brother Frank 
was a senior student, graduating in 1878 after gaining 
second class honours in “ Greats.” 

His eldest brother had been called to the Bar, the 
second and third had taken holy Orders, one afterwards 
becoming Bishop of Oxford, the other Bishop of Chester; 
Stephen decided to follow his father’s profession. He 
entered as a student at St. Bartholomew's Hospital, 
. obtained the F.R.C.S. Eng. in 1885 and was almost 
immediately elected assistant surgeon to the Metro- 

litan Hospital, whence he migrated to the West 
Londen Hospital. Here he became full surgeon until 
he determined to specialise, and was appointed surgeon 
to the Throat and Ear Department at the Middlesex 
Hospital. Ill-health overtook him and he was presently 
obliged to abandon all thought of practising his pro- 
fession. He left London and settled at Limpsfield in 
Surrey, where he died on May 8. 

Stephen Paget was ill-suited by health, temperament 
and education for the arduous life of a consulting 
surgeon, but he attempted it, failed, and by his failure 
was able to render services of the greatest value to 
physiology and pathology. Gentle in characté, 
logical in thought, and before all things a lover of truth, 
he devoted the last eighteen years of his life to make 
known the truth about experiments upon animals ant 
to show how the advance of medicine in every branch 
depends upon freedom of research. To this end he 
was instrumental in foundmg the Research Defence 
Society, of which he was the first secretary. The 
object of the Society was to fight against and expose 
the lies, half-truths and innuendoes of prejudiced anti- 
vivisectionists. Paget carried out the campaign with 
deadly effect against a host of fanatics and faddists. 
He wrote books, delivered lectures and published 
addresses, always courteously worded and without 
heat, which did much to allow an unscientific public 
to see the matters under discussion in their true 
proportion. 

Paget wrote charmingly and in an easy style, which 
make it pleasant to read his many books. Biography 
pours interested him most. In “ The Memoirs and 

of Sir James Paget ” he accomplished success- 
fully the difficult task of a son writing the life of a 
distinguished father, whilst in the “ Lif@ of Sir Victor 
Horsley” he had to meet difficulties of an entirely 
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different kind and he was equally successful. His 
lives of Ambroise Paré and John Hunter give delightful 
accounts of these great ns of a bygonsage, whilst 
the “ Confessio Medici” should be Aad and re-read 
by every student of medicine. 

e He married a daughter of Dr. Burd of Shrewsbury. 
To her and their two daughters medicine owes a debt 
of gratitude. Their loving care enabled him to devote 
all his time and endrgies to the great object of his life— 
the freedom of research? 


Me. H. Kre Swann. 

Harry Kere Swann died on Apnl r4 in New 
Barnet, near London, at the age 6f fifty-four years, after 
a short illness. He was chiefly known to ornitho- 
logists by his excellent boos on the bibliography of 
British birds and Kis writings on the Accipitres Or 
birds of prey. In 1916 appeared the“ Bibliography of 
Britigh Ornithology,” a volume of 691 pages, which he 
wrote in collaboration with W. H. Mullens, and in rg1g 
appeared the “ Geographical irae dea of British 
Ornithology ” in conjunction with W. H. Mullens and 
the Rev. F. C. R. Jourdain, in 1923 “ A Bibliography of 
British Ornithology from the Earliest Times,” by Kirke 
Swann alone, a chronological list of British birds, 
termed a supplement to the above-named bibliography. 

His love of ornithology dates from Swann’s boyhood ; 
at twenty years of age he visited Nova Scotia and 
eastern Canada, and his zoologicdl observations are 
embodied in an attractive little book, “ Nature in 
Acadie,” which appeared in 1895. In 1892 he founded 
in London the Naalis Journal, eventually con- 
tinued by Mr. S. L. Mosley; the first two volumes 
were edited by him, and contained several articles by 
himself on British birds, Mr. Swann was always a 
busy man and could generally only devote his spare 
time to his beloved ornithology. He became a partner 
and later proprietor of the booksellers’ firm of John 
Wheldon & Co., and in 1921 he joined with i 
Wesley & Son to form a company unger the name of 
Wheldon & Wesley, Ltd., of which he was a director 
and very active member when he died. In 19630 
appeared Swann’s “ Dictionary „of English and Folk- 
Names of British Birds, with therr History, Meaning, 
and First Usage; and the Folk-lorg, Weather-lore, 
Legends, etc., relating to the More Familiar Species,” a 
work containing a wonderful amount of information. 

For a long time Mr. Swann took a special interest in 
the Accipitres or diurnal birds of prey, collected their 

, and later on their skins. In 1920 there appeared 
his “ Synoptical Ligt of the Accipitres,” ‘followed in 
1922 By a second revised edition under the title “A 
Synopsis ofthe Accipitres.” These lists contained, in 
addition to the names, in accordance to thg strictest 
priority, short diagnoses of the (unnecessaffly numeroas) 
genera, species and subsfiecies ; considering the great 
variability of plumage, according to age, sex, and 
individual variation of most Accipitres, these diagnoses, 
though often useful to ornithologists, cannot suffice to 
determine the forms yithout,more knowledge. 

A few years ago Mr. Swann visited the United States, 
where he studied birds of prey in most of the larger - 
museums, while in 1925 he made € eat to 
Rumania and the Danube delta, with Mr. J. H. McNeile, 
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and wrote an attractive little book, “Two Omitho- 


logists on the Lower Danube.” 
1924 there appeared the first part’ of a large, 
ed “ A Monograph of the 


ambitious work fn quarto, 
Birds of Prey,” beautifully illustrated with coloured 
plates by Mr. H. Gréuvold, of birds and eggs, and soma 
p hotographs of nests, very wal printed and well written. 
ossibly the Accipitres are not only the most attractive 
but also the most difficult group of Birds for a systema: 
tist, and it is therefore not tD be expected that Mr. 
Swann’s work was in every case correct in the - 


f species and subspecies, but ıt is 


tion and grour 
e very ene eat he could not finish it ; so far only 


five parts have appeared: which is less than half the 
work. 


A ¢ Sm James Pan K.B.E. 

Tue death on May 28 of Sir James Cantlie, at the 
ageeof seventy-five years, removes from our midst a 
man of originality and untiring energy, and a teady 
writer and speaker. In his early days he was demon- 
strator of anatomy and assistant n and later 
surgeon to the Charing Cross Hospital, but most of his 
life work outside his practice, whether in London, 
Hongkong, or again in London, was devoted to teaching 
and pioneering in unexplored fields of medical education. 
A great believer in physical training and fresh air both 
for the young and the middle-aged for the maintenance 
of health, he first set out some of his views in 1885 in 
a remarkable per entitled “The Degeneration of 
Londoners,” a encountered a good deal of ridi- 
cule, but was remembered during the War when a 
large number of recruits for the army were placed in 
Class C. : 

Canthe’s knowledge of tropical medicine began in 
Egypt, when he was one of twelve young medical men 
sent eut there to assist in combating the 1883 epidemic 
of cholera. His next experience was in Hongkong, 
where he became Dean of the Chinese Medical College, 
ent in conjunction with Sir Patrick Manson carried on 

practice® In Hongkong he did some good work 
ot ing to check the local outbreak of plague in 1894 
tough the measures were not access | in ae 
the disease from béing carried by infected ships to-the 
ports of other countries. In close association with 
Yersin amd Kit&sato, he became conversant with the 
most recent knowledge concerning the disease at that 
time, which, when he returned to London two years 
later, was made use of by the London County Council, 
which employed him as its adviser on plague. 

It was Cantlie who first started the idew of the 
necessity of the establishment of School of Tropical 
Medicine in London. He was also a founder of the 
Society of Tropical Medicine and Hygierfe, of which 
Sig’ Patri@k Mmnson was the first chairman, and of 
which, when some years lm#ter it became the Royal 
Society of Tropica] Medicine and Hygiene, Cantlie also 
° became president. By. his influence a tropical section 
was added to the annual Teengs of the British Medical 
Associatioh. 

the War, Sir Jémes Camtlie, with the assist- 
ance of Lady Cantlie, performed very "valuable services 
to the country by the training of men and women for 
Red Cross work. 
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Mr. Joun Siparr. 


Ir is with much regret that we learn from the British 
Journal of Photography of May 7 that Mr. John Stuart 
died quite suddenly on April 28 in his ninetieth year. 
He had been chairman of the well-known firm of 
opticians, Ross .Ltd., for many years, and was the 
epee of the British Journal of Photography. Mr, 

tuart was born at Lossiemouth, and was attracted to 
poeroen D oe Very early ‘days of the collodion 
process, and for a few years travelled in Spain, Portugal, 
and Italy making a large number of one negatives, 
many of which werg used for publication. At this 
time Andrew Ross, who founded the firm, was dead, 
and his son, Thomas Ross, had succeeded him. Mr. 
Stuart joined the firm in 1870, and shortly after the 
death of Thomas Ross he married his widow. Under 
Mr. Stuart’s direction the firm continued to d, 
and all who are interested-in optical matters will call 
to mind the name of Francis Wepham, who was a valued 
colleague. Mr. Stuart was the sole proprietor of the 
British Journal of Photograpky for more than forty 
years, and the editor states that his editorial and 
business staff were given a com dletely free hand, his 
influence, when exercised, tending towards the re- 
striction of the publicity in the pages of the journal of 
the manufactures of Messrs. Ross . 





Ir is announced in the Chemiker Zettun 
«Cari J. Lintner, emeritus professor of appli 
at the Technische Hochschule in Munich, died on on 
April 9 in his seventy-first year. After gradua Aa at 
Munich, Lintner turned his attention to the techn 
of agriculture and of brewing, and after some mee 
at the Experimental Station for Agricultural Chemistry 
in Halle and at the Institute for Brewing in Berlin, he 
returned to Munich in 1884 and began to collaborate 
there with Soxhlet. In 1896 he was appointed to the 
chair of applied, chemistry, and from 1go2 until 1914 
be directed the Experimental Station for Brewing at 
Munich. His chief researches were upon enzyme 


aetion, especially in relation to brewing. 


asia S 





We rêgret to annoùnce the following deaths : : 
° Sir Thomas Elliott, Bart., K.C.B , for twenty years 


secretary to the Board of Agri and afterwards 
Deputy Master of.the Mint, on ot; aged seventy- 
one years. 

Prof. Nils Gustaf von rofessor of 
botany and director of the Botanical I stitute af the 


F.RS., Director-General of the pee aes Ser- 


vice, on June 2, aged sixty years. 
Dr. E. S. Reynolds, emeritus professor of climical 


Sir John Wiliams, Bart., G C.V.O., emerıtus pro- 
fessor of Pen at Univermty College, London, 
=e president of the University College of Wales in 

and firaé president of the National Labrar} of 
Wales, on May 24, aged eighty-five years. 
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' Aw interesting feature of the proceedings at the 
anniversary meeting of the Linnean Societyon May 27 
was the presentation to the Sdciety by Sir David 
Praim on behalf of the subscribers, of a portrait of 
the general secretary, Dr. Benjamin Daydon Jackson. 
The portaait, by Mr. Ernest Moore, will commemorate 
Dr. Jackson’s long and helpful association with the 
Soclety as an officer for a period of forty-six years— 
a period equal to one-third of the present life of the 
Society, which was founded im 1788. In 1880 Dr. 
‘Jackson, who had joined the Society in 1868, was 
elected one of the two honorary secretaries, succeeding 
Mr. Frederick Currey on the botanical sde, and as 
such he continued to serve until 1902, when on the 
retarement of the assistant secretary, Mr J. E. F. 
Harting, he was appointed to the specially created 
post of general secrétary As general secretary Dr. 
Jackson has for the past twenty-four years ably 
administered the Society’s affairs, and his knowledge 
and experience have been invaluable to the successive 
_ presidents, secretaries, and councils. 


Taoucs he completed his eightieth year on April 3, 
Dr. Daydon Jackson looks back on an almost un- 
broken record of attendance at the fortnightly meet- 
ings of the JLinnean Society during his forty-six years’ 
official connexion with it. Even during his earlier 
period of service as botanical secretary, Dr. Jackson 
made the Society his headquarters, and his unrivalled 
knowledge of the Linnean collections has been at the 
service of fellows or visitors. Several generations of 
workers retain a grateful recollection of assistance 
given with equal cheerfulness to the eminent visitor 
from. abroed or the young student at home. Refer- 
ence was made to Dr. Jackson’s encyclopedic work ; 
the compilation of the “ Index Kewengis ” was neces- 
sarily centred at Kew, but the “ Glossary of Botanical 
Terms ” is a product of leisure moments at the 
Linnean Society, while his “ Catalogue of the Linn€an 
Herbarium ” is intimately associated with the genius 
of the place His reputation as our authorfty on the 
work and collections of Linneus was recognised “at 
the Upsala celebrations in 1908 by the conferment of 
honorary degrees (Ph.D. and A.M) and a royal 
honour (R.N.O.). Dr. Jackson will continue his 
association with the Linnean Society as Curator of 
the Linnean Collections ; in this capacity his services 
will still be available to workers, and it is hoped that 
he may find ample leisure for putting on record more 
of his great knowledge on Linnean matters. 


THERE is some risk that expectations nòt likely 
to be justified are being founded on the recent 
discovery of fresh foot-and-mouth disease carcases 
as a source of outbreaks of foot-and-mouth disease. 
All those who have had to give serious consideration 
to the introduction of the disease from abroad in 
recent years have recognised importation of entire 
carcases or portions of carcases of animals slaughtered 
while affected with the disease as a clear possibility. 
In spite of this, very great quantities of chilled or 
frozen beef are introduced from foreign countries, 
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iicading Argentina, ig which foot-gnd-ntouth disease 
constantly exists. There was reason, however, to 
think that that could not be a very fruitful source, 
because the virus of the disease would probably have 
lost its vitality ın thd carcases by the tıme they 


arrived here. e 


Waar makes fresh,*unpreserved meat from Belgium 
and Holland particularly hable to stgrt an outbreak 
of foot-and-mouth disease is that it may arrive in 
Great Britain within 24,or 48 hours after the animals 
are killed, and would then be certamly infective. 
That source can be effectively stopped, but 1t is much 
to be feared that ıt will not prevent the recurrence 
of outbreaks in Great Brftain so long as, the disease 
is highly prevalent in the adjacent countnes of the 
continent. It is an important fact that Scgtland 
haagfor a period of two years been free from foot-and- 
mouth disease, although it is known that durng 
that period thousands of pigs’ carcases have been 
imported from the continent. Besides, the disease 
was frequently introduced before the present practice 
of killing pigs and dispatching their fresh carcases 
immediately had been begun. The real rsk lies in 
the fact that every person or thing that has been in 
contact with an anımal affected with foot-and-mouth 
disease, or in a place where diseased animals have 
Tecently been kept, becomes capable of spreading 
the disease for a period that may last for some days 
at least; and may therefore cause an outbreak on 
arrival in Great Britain after the comparatively short 
journey from Belgium and Holland. 


THe address delivered to the Iron and Steel 
Institute by Sir Peter Rylands, which appeays else- 
where in this issue, is an exceedingly illuminating 
one, and the chart showing the facts concerning the 
production of steel in different parts of the wold is 
very striking. That the fractiom of the world’s 
production contributed by Great Britain is a diminish- 
ing one is, however, inevitable ın view of the #ast 
resources of easily accessible and shemically suitable 
ores and fuel possessed by the United Stated, and of 
the entry of other countries, having natural resources 
of an extensive kind, into the field of production. It 
would be of interest to see a similar chart in which 
the value of the steel produced was shown instead of 
the tonnage, when perhaps the British share would 
prove*®to be somewhat larger, on aceount of the® 
posifion occupied ‘by Great Britain as a producér of 
the highegt classes of steel. Sir Peter Rylands rightly 


emphasises the importance of orgamsation tq the ° . 


industry, and attributes much of fhe succese of 
American and German *hindertakings to the industrial 
organisation which has improved efficiency. On thẹ 
scientific side, the British steel industry 1s already 
responsible for the condugt of a larges volume of 
research work, but,much more thoréugh co-operation 
is required in order that. the fruits of research may 
be made available to the ind as a whole. No- 
where 18 the influence of purelyscientific investigations 
on manufacture to be more clearly seen than in the ° 


` 


834 


NATURE 


[JUNE 12, 1926 


, 





steel industry, except perhaps im the electrical 
industry, in which the necessity ef co-ordinating 
scientific knowledge with practice has been recognised 
to the fullest extent. 


In the course of his lecture on “ Iron m Antiquity,” 
delivered at the Royal Institgtion on* June 3, Dr. J. 
Newton Friend referred to some interesting historical 
points as to the early use of metdis. Native gold 
was known to man at a very*early date and was 


highly prized on account of its intrinsic beauty and, 


resistance to tarnish. Native copper and iron were 
also known in certain distriqts, but ıt was centuries 
later before man learned to reduce those metals from 
their ores. -Iron was*manufactured ın the Near 
si at an early date. About 1300 B.c. the Hittites 
e beginning to use ibn weapons for military 
met iets and in a letter, thought to have been 
addregsed to Rameses II. of Egypt, the Hittrte king 
states that the is sending with the letter an yon 
dagger. The Romans, in late years, were skilled 
metallurgists. Virgil mi his ‘ Aeneid,” written about 
40 B.C., describes the smithy in full work, whilst Pliny, 
whose work on natural history appeared in A.D. 77, 
shows a considerable knowledge of iron ores and of 
the working of the metal. He appears also to have 
recorded the accidental formation of cast iron. An 
iron ring of Roman origin, probably the remaina of a 
ferrule, was found recently at Uriconium, and appears 
to have been made by bending a strip of iron 'into 
the form of a ring and soldering the ends with some 
copper alloy Cast iron was known im Sussex about 
1350, and soon became quite a common product. It 
was at first used exclusively for casting purposes, and 
in 1588 cast-iron guns were used, as well as bronze, 
by the Spanigrds in their Armada. When, many 
years Miter, it was found that cast iron was the most 
suitable starting-point for the manufacture of iron 
and gteel, the demand for it increased enormously. 
In 1800 the United Kingdom produced bout 4 million 
tons of pig iron, a quantity that had increased by 
#9%g to more than 10 million tons, but fell again to 
just over 6 million tong ‘in 1925. 


Ir is possible that the activities of the Russians 
in the scientific ekploration of northern Siberia may 
be strengthened by the co-operation of Norway. It 
is reported in the Times of June 3 that a conference 
has been held ın the Soviet Legation at Oslo under 
the presidency of Dr. Nansen to consider the possi- 

“bility of a jant Russian and Norwegian expedtlition 
to Wakutsk. The conference Was attended® by 
representatives of the University of Oslo, the Geo- 
graphical , and the Foreign and Commercial 
Departments. e Russian Academy of Sciences 
was iee by Dr. Witf&nberg. It was stated 
that there are at present sixty Russian men of science 
engaged in investigation in Yakutsk. This area is 
one of special interest, pgrticularly to the anthropo- 
logist, on account of the light whigh investigation of 
its people may throw on ethnology and racial move- 
ment in Asia. investigation of the people and 


culture of Russian tertitory in Asia, however, and’ 
“especially the investigation of its archzological- 
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remains, is of interest to a wide circle outaide Russia. 
Any attempt, therefore, to strengthen Russian effort 
by interesting scientific workers of other countnes 
in these investigations deserves, careful and,, where 
circumstances perms, sympathetic consideration. 
Many interesting facts relating to the early manu- 
facture of glass were mentioned by Sir Flinders 
Petrie in the course of an addreas delivered at the 
annual meeting of the Society of Glass Technology 
held at University College, London, on June 1. 
Glass was produced in the Euphrates region and in 
northern Mesopotamiae so long ago as 2500 B.C., but 
in Egypt all glass was imported until 1500 B.C. ’' 
Fifty years after the introduction of Syrian workers 


_into that country, however, it became one of the 


commonest® of all objects. Glass beads, the most 
popular use of glass, were not then made from lquid 
glass but from glas paste, glass-blowing not having 
been introduced until the Christiin era. Sir Flinders, 
in referring to the use of glass by the ancients for the 
purpose of weights, said that three glass weights of 
the same denomination which had been found proved 
on testing to agree within yh, of a grain. 

AN organisation’ similar to Science Service of 
Washington, for the purpose of supplying to the 
prees readable and accurate knowledge of scientific 
progress; has been formed in Paris under the title of 

“ Office d'Information scientifique et technique,” at 
the instigation of M. le duc de Gramont. The board 
of control consists of J. L. Breton, director of the 
National Office of Scientific and Industrial Research 
and Inventions; Charles Fabry, professor at the 
Sorbonne; Armand de Gramont, president of the 
council of the Institute of Optics, Paul Janet, 
director of the Ecole supérieure d’Electricaité, Louis 
Lumuére, of the Academy of Sciences ; Louis Mangin, 
director of the Muséum national d’Histoire naturelle ; 
Emile Picard, permanent secretary of the Academy 
of Sciences; Georges Roger, of the Academy of 
Me@icne; Emile Roux, director of the Pastepr 
Institute. The director of the office is Lieut.-Col. 
J. Ratbatid.* The new institution will co-operate 
with Science Service of Washington in the exchange 
of news of scientific and industrial progress in France 
and the United States. 


Some interesting side-lighta were thrown on Indian 
religious custom and medical practice in Sir J. C. 
Bose’s lecture on the action of cobra venom on plants 
which was delivered before the Royal Society of 
Medicine on June 2. Sir J. C. Bose found by experi- 
ment on, animals and plants that a moderate dose 
of cobra venom produced an arrest of the pulse 
before death. In Indian popular belief it was 
thought that when a person, bitten by a snake ex- 
hibited signs of death, revival was poedible. For 
this reason the body was not cremated but was 
placed on a raft and allowed to float down the river. 
Shuchthayan, of which an ingredient is a minute 
quantity of cobra venom, has been employed in 
Indian medicine for a thousand years when a patient 
is at the poin? of death from heart failure. It 18 
believed to revive the failing activity of the heart. 
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He had found that minute doses of cobra venom 
also stimulate certain nervous activities of plants. 


Tue annual conversazione of the Royal Society 
to which ladies are invited will be held in th8 Society’s 
rooms on Wednesday, June 16, at®8.30 P.M. 

Tnx annual visitation of the Natonal Physical 
Laboratory, Teddington, will take place on Tuesday, 
June 22. ° . 

Sır DugaLtp CLerK, K.B.E., well known for his 
work on the development of the mternal combustion 
engine, has been elected Prime Warden of the Gold- 
smiths’ Company. 

Tue Roes Institute and Hospital for Tropical 
Diseases, Putney Heath, London, S.W. 15, will be 
opened by the Prince of Wales on Jul% 15. The 
Government of Nigeria has given a sum of 1o00}. to 
the Institute to mark its appreciation of the services 
rendered by Sir Romald Ross to residents in the 
tropics by his researches into the causation of malanal 
fover. 

At the forthcoming Oxford meeting of the British 
Association, August 4-11, Prof. A. S. Eddington will 
deliver an evening discourse upon the subject of 
* Stars and Atoms,” and Prof, H. F. Osborn one on 
“Discoveries in the Gobi Desert by the American 
Museum Expedition ” Public lectures will also be 
given in Oxford by Sur William Bragg, Sir Dugald 
Clerk, Capt. Eckersley, Prof. Julian Huxley, ande 
Prof. P. F. Kendall. 

Ir 19 announced in Science that the Willard Gibbs 
Medal of the Chicago section of the American Chemical 
Soaety has been awarded this year to Sir James 
Colquhoun Irvine, of the University of St. Andrews. 
The presentation will take place at the September 
meeting of the Chicago section of the Society, when 
Dr. Irvine will be attending the Philadelphia meeting 
of the American Chemical Society. 

Tue following have been elected officers of the 
Manchester Literary and Philosophical Society for 
the ensuing year: President, Dr. H. Levinstein ; 
Vice-Presidents, Prof. W. L. Bragg, Prof. H. B. Dixon, 
Mr. E. A. Eason, Dr. R. S. Willows; Secretartés, 
Mr. John Allan, . W. H. Lang; Treasurer, Mr. 
R. H. Clayton; Ltbranans, Mr. C. L. Barnes, Dr. 
Wilfrid Robinson ; Curator, Mr. W. W. Haldane Gee. 


It is expected that the Procesdings of the Optical 
Convention will be published not later than August 1 
next, and that they will therefore be available during 
the meeting of the British Association at Oxford. 
Owing to the large number of papers read at the 
Convention, and the consequent size of the Proceed- 
ings, it has been found necessary to increase the price, 
which is now fixed at 30s., plus gd. postage, instead 
ot 25s. as previously arinounced. Orders should be 
addressed to the Secretary, The Optical Convention, 
1926, 1 Lowther Gardens, Sone London, 
S.W 7. 

. AN exhibition of Tardenoisian snk pygmy iyos of 
stone implements 1s being held (June 8-22) at the 
Royal Anthropological Institute, 52 Upper Bedford 
Place. The exhibits will:form a very fairly repre- 
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sentative collection of the mucrolithic industry such 
as, we understand, has not hitherto been gathered 
together. Specimens will be included from North- 
umberland, Yorkshire, East Anglia, the south of 
England, Cornwall, Somersetshire, and Wales, France, 


*the Fayum, Mepopotamia, East Africa, India, and 


Sydney, N.S.W. The exhibition is open to all fellows 
of the Institute e those who are not members may 
obtain admission on pysentation of a visiting-card. 

ACCORDING to a statement of the Berlin corre- 
spondent of the Times in the issue of Pune 3, a publié 
Marnage Advice Bureau has been opened ın Berlin, 
under municipal auspices and with the support of 
the Prussian Minister of Sagial Welfare. It will 
conduct free medical examination of those about to 
marry. Advice will be gwen. in those cases where 
hereditary or acquired disease seems “to make 
postponement or renunciation of marriage advisable. 
The services of the Bureau are to be ayailable® also 
for those already married. 

Tse Council of the Institution of Electrical Engin- 
eers has made the following award of premiums for 
papers read during the segsion 1925-26, or accepted 
for publication: The Institution Premium to Mr. 
L. C. Grant; Ayrton Premium to Mr. S. Mavor; 
Fahie Premium to Messrs. B. S. Cohen, A. J. Aldridge, 
and W. West; John Hopkinson Premium to Mr. S. 
Ferguson; Kelvin Premium to Mr. P. Dunsheath ; 
Paris Premium to Mr. T. Carter; Extra Premiqms to 
Prof. S. P. Smith, Messrs. J. L. Thompson and H. 
Walmsley, Dr. A. B. Wood; Wireless Premiums to 
Mesars. R. A. Watson-Watt and J. F. Herd, Mr. J. 
Hollingworth, Dr. R. L. Smith-Rose, and Mr. R. H. 
Barfield. : 

Tue Wellcome Historical Medical Museum, 54A 
Wigmore St, London, W.1,- which has been* tem- 
porarily closed for alteration and reorganisation, was 
partially re-opened on June 1. The work of, re- 
organisation is still proceeding, and when completed 
the arrangement and classification of the collections 
will be systematised, and thp objects made meree 
accessible for inspection and stady. The Museum is 
open to members of the medical profession and 
research workers generally from 9 æm. to f P.M. on 
week days, except Saturdays, when the Museum is 
closed at 1 P.M. 

At the recent annual meeting of the Iron and Steel 
Institute, the following awards of Carnegie scholar- 
ships Were announced: Mr. F. H Arnéelt (Stock- 
ae tool., for reSearch on iron aluminium alloys ; 

Mr. V. N. Knvobok (Pittsburg), 100} , for a study of 
recrystallisation of metals after cold- tie ae Mr. 
A. G. Lobley and Mr. Ç. L. Betts (Gtea? Britan), 
100l., for an investigatfon on the viscosity of iron 
and steel at high temperatures; Mr. A. R. Page,, 
1ooJ., to enable him to carry out research on the 
hardening and tempering of, high-speed seels; Mr. 
Tibor Ver (Budapeşt), rool., to study the effect of 
alternating stresses on the structure and mechanical 
properties of metals; Mr. L. B, Pfeil (Swansea), 
rool., to continue his investigation on the growth 
and properties of single iron crystals ; and Mr. 
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J. H. Partridge (Birmingham), who received rool. 
im 1925 ın aid of a research on, the electrical and 
magnetic properties of cast igon, a further award of 
503, to enable him to continue the investigation. 


Tue Council of the Institution of Civil Engineers, 


has made the following awards in fespect of papers 
read and discussed at the ordinary meetings during 
the session 1925-1926:—A Telforfl Gold Medal to 
Mr. O. L. Prowde (Makwar, Sudan); a Watt Gold 
Medal to Mr. H. R. Lupton (Leeds); Telford Pre- 
miums to Meesrs. A. S. Angwin and T. Walmsley 
(London), V. Bayley (London), C. F. Bengongh 
(Tewkesbury), A. Honeysett (London), J. N. Ree 
son (Melbourne, Vict@ria), and H A. Reed (Man- 
chester); and a Crampton Prize to Colonel G. R. 
Hearn (Calcutta). The Céuncil has also awarded the 
Coopers Hill War Memorial Prize for 1925 (consisting 
of a bronze medal, parchment certificate, and a sum 
of money) to Mr. E L. Everatt (Bombay). &his 
prize was founded by the Coopers Hill Society in 
memory of Coopers Hill men who lost their lives in 
the War. 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :-—An 
assistant lecturer and demonstrator in the depart- 
ment of Zoology of the East London College— 
The Registrar, East London College, Mile End 
Road, Ex (June 16). An assistant lecturer in 
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mathematics at King’s College, 
(June 23). Lecturers in physics and chemistry in 


- the University of Durham—Head of the Department 


of Pure Science, South Road, Durham (June 26). An 
assistant for technfcal records work at the Building 
Research Station of the Department of Scientific and 
Industrial Research——The Director, Building Research 
Stafion, Garston, nr. Watford (June 26)¢ A prin- 
cipal of the Pibwryiwyd Farm Institute of the 
Carmarthenshire Agricultural Committee—J. W. 
Nicholas, County Offices, Carmarthen (June 26). 
A lecturer in mathgmatics at University College, 
Southampton — The Registrar (June 29). An. 
assistant lecturer in chemistry at the Liverpool 
Central Municipal Technical School—The Director of 
Educationg 14 Sir Thomas Street, Liverpool (July 5). 
A keeper of the Department of Zoology of the National 
Museum of Wales—The Director, National Museum 
of Wales, Cardiff (July 9).° A junior scientific 
assistant for Admiralty Research—The Secretary of 
the Admiralty (C.E. Branch), Whitehall, S.W.r. 
A woman resident lecturer in agricultural chemistry 


. and botany at Studley College, Warwickshire—The 


Prmcipal. An entomologist and research workers able 
to undertake independent mquiries on malaria, in the 
field or laboratory—-The Secretary, Indian Research 
Fund Association, Simla, India. A teacher of mathe- 
matics and physica at the Wandsworth Technical 
dnstitute—The Principal. 


‘Our Astronomical Column. 


Wotr’s Nova oF OcToBER 1925.—Dr. W. H. 
Steavenson noted, at the pa oe e ages Astro- 
nomical Association on Ma this object in 
Aquila increased slightly in contin during the last 
two months ,of, 1925, attaining mag. 8-7. Recent 
observations show that. it is mt of mag. 9, so that 
the decline is very bt. He suggested that the 
object ı not a Nova but an star which has 
hith@rto been hidden by a.nebulous cloud from 
which it bas just emerged. Its behaviour is so un- 
a= Sa it deserves careful watchıng. Plates taken 

eae mage no trace of it, though they 
eae stars o 


COLOUR STUDIES OF VARIABLE STARS.—A str. Nach. 
No. 5440econtaifs a study of certain variables by J. 
H the colour index and bolometric magni- 
tude were deduced at various sts Sain light curve. 
Ke on mion near miii e 80 red that it 

t be the limits of the comparison stars, and 

only tes were le. The last maximum of 

è light occurred 1925, . 742d, about 17 dafs later 
than the predicted’) date. ‘The effective temperature 
of the star was then found to be 3470° as compared 
with 3780° at the maximum 11r months eđrlier. The 


préVious maximum: visual tude 3-20 compared 
with 3-61; balometric ide 292 compared 
ewith 324. In the case of ¢ orum the range of 
"bolometric magnitude is shown to be much 
smaller than that of visual de; in the 


measures ah 
the curve, but 


“stand éndicate an actual reversal of 
is not regarded as proved. 


PARALLAX SURVEY OF KAPTEYN’S SELECTED AREAS. 
—Publications of Yerkes Observatory, vol. 4, part 4, 
e contams a photographic determination of 8 
ine these areas (zone 45") by Mr. Oliver J. Lee. 
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The plan of wholesale photographic axes was 
suggested r Mi ae bo but has not met with general 
appro e large scale of the 40-inch refractor is 
ae 
hundred and ten photographic plates were used, all but 
nine being taken with a colour-filter; these nine were 
used mamty for proper motions. The 
determinations are necessarily only relative. Ten or 
twenty stars were selected on each plate as standards: 
were the faintest stars that crisp, firm images 
(average magnitude 1264), and a ony 
solution showed that they had very little proper 
motion, *so*they were presumably distant. 
separate parallaxes pint pie sard motions of 1041 stars 
are printed. The largest parallax’is 0-113” for a star 
of mag. 128 and moffon 0035". About 
3 per cent. of the stars have parallaxes so large as 
0-06". As one will expect, there are a large number 
of negative parallaxes. The effect of magnitude 
error 18 discussed and concluded to be small; a few 
of the pape were taken with a developed ty Tapuya, of 
te 


the field used as a screen (a plan suggested b 
which givæ neariy epal a to le ates) Ee 
difficulties were fo in wor, 


The reduction of the relative pao to absolute 
ones needs more absolute proper motions than are at 
present available in the region. Prof. Comstock, in 
a note included in the article, considers that the 
eae per motions deduced need on the average 

on of about 1” per contary to reduca; totoe 
system of Boss. 
of the distribftion of proper motions in 
the t areas are given ; some of these, but not 
all, appear to conform to the two-drift confi tion. 

The author finally deduces the probable error of 
_& proper mofion as +o-007” and of a as 
` to-020". He states that his results sup rt the relative 
nearness of the galaxy m the region 0 RA. 21” 


trand——-The Secretary 


an advantage in this research. Three ~ 


a 
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e : l Research Items. 


TEETH AND JAWS OF THE AUSTRALIAN ABORIGINES 


-Anthropologists have long stood in need of data | (Sstzu 


Peg tye teeth and jaws ofa primitive human 
race , want has now been suppled by the 
publicaton, on the part of the University of Adelaide, 
of a thesis submitted to ıt by Dr. T. D. nay for 
the degree of Dpctor of Dental Science (“ Dentition 
and Palate of the Australian Aboriginal,” The 
Hassell Press, 1925). Dr. Campbell’s monograph 18 
founded on a systematic examimation of 630 denti- 
tions collected from all george SUR pclae 
representing eve sn in growth, eruption an 
wear of abonginal teeth. The measurements of teeth 
and palate which are supplied by Dr. Campbell will 
prove of the utmost utility, and many of his observa- 
tions are of high interest. In form and sizp of crown, 
m the number and arrangement of cuspe, and in the 
development of roots, the teeth of the aborigines are 
“ exceedingly primitive, probably more so than in any 
other hving race and ‘also than in some extinct races, 
such as Tasmanian and Neanderthal man.” e as 
are the dimensions of the molar teeth of Pithecanthro- 
pus. (the Java man), Dr. Campbell met with examples 
in Ing series which outdid them. Particularly 
interesting to students of the teeth of fossil races of 
mankind are his observations on the filing up of the 
pulp cavity as a reaction to the wear of the crown—a 
reaction seldom seen im the teeth of civilised races. 
Campbell found that even amongst the aborigines the 
third. molar teeth are the most variable, but whereas 
he had to examine nearly 200 skulls to find a single 
instance in which a third molar was sbsent, an English 
dentist would have to examime no more than five 
mouths to find a similar number. On the other hand, 
an English dentist would have to search 500 patents 
or more to find a fourth or supernumerary molar, 
whereas Dr. Campbell found seven or more instances 
in a similar number of Anstralian aborigines We 
have touched only on a few of the important and 
novel observations made by Dr. Campbell. 


NEOLITHIC REMAINS IN Licuria.—In Man for 
May, Mrs J. W Crowfoot gives an account of some 
excavations carried out by in the cave known as 
the Grotte de Bertrand in the Taggia valley, rear 
San Remo, ın 1907-9. The cave proper 18 3 long 
by about 12 ft with a bottle-neck entrayce 8 ft 4 m. 
in length by r ft 7m. ın width and r ft 8 in. im height. 
It is 4 ft. high ın the centre. The objects found m- 
cluded worked flinés—a lunate arrow-poit, and an 
arrow or javelin head, thick and roughly worked, with 
stem but no barbs—a needle-like pendant of bone, 
possibly made from a boar’s tusk, six other bone 
pendants, also probably of boar’s tusk, and five bone 
points, a number of shells of Hex Necaensts, human 
skeletal remains of at least ten individuals, some 
showing primitive characters such as large teeth, 

“heavy os calas, perforation of the humerus, platy- 
cema, etc Nearly all the long bones and portions 
of the skulls were poked under rock at the side of 
the cave and piled one upon top of the other, so that 
they could not be in the PEN position of interment 
Three hundred beads of five different types were 
found, including the winged type sometimes thought 
to be phallic Beads alternating grey and white 
were strung into a necklaee identical with some in the 
museum at Toulouse. The human remains have been 

ronounced neolithic. Both Prof. Issel and Prof. 
Cartalhac, to whom the results were communicated, 

-were of the opinion that the culture ef the cave be- 

longed to the Nats Neolithic period. 
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FRESH - WATER AMPHIPODA. — Spandl 

sber Akad. der Wissemsch , Wien, Abt. I. Bd. 


133, Hett 9, 1924) gives a systematic survey of the fresh- 
water amphi and discusses the methods—active 
and passive migfation—py which marine animals have 
entered fresh water. e refers ın some detail to the 
amphipods of Lake Baikal, and concludes that many 
of the genera found ¢here can be traced back to a 
small number of ancestral genera, the amphipod 
fauna of Lake Baikal does not represest a relict faura 
but has arisen by progressive erentiation in the 
lake itself. In the Casman Sea, however, the fauna® 
can be divided into oi pkey ,one part of marme 
ongin and the other a fresh-water fauna, the genera 
in each category are given, and the relationships of 
this fauna with that of the Arctic Sea and of the Baltic 
are discussed A short account is given ofthe genera 
of amphipods found ın subterranean waters and of 
the geographical distmbution of ftesh-water amphi- 
A e 


MorPHoLoGY oF Fisuxs.—Prof F. H Edgeworth 
(Jour. Anat., vol. 60, pt iu.) gives an account of his 
Teinv tion of the development of certain of the 
bran muscles in the u. In xrorr the 
author concluded that the coraco-branchiales muscles 
were developed from the ventral ends of all the 
branchial muscle plates and the cucnollans muscle 
from the upper ends of the same plates. This con- 
clusion was disputed by Alls emy tion of 
the matter on new material has confirmed the author 
in his former conclusions In the same number of the 
Journal of Anatomy, Mr E. P. Alls contnbutes a 
paper on the homoiogies of the prechordal portion of 
the skull ın the Holocephali, and concludes that the 
trabecular and polar cartilages of the skull are the 
p geal elements of the mandibular and pre- 
mandibular arches which have swung upwards and 
forwards, ın connexion with the development of the 
mouth, into a position approximately el fo the 
plane of the parachordals. * 


RESIN EXCRETION IN THE BUDS OF ALNUS VIRIDIS — 
The development and micro-chemisiry of the gand- 
ular hairs on the epidermis of the leawes and bud scales 
of Alnus have been studied by Friedrich Dormann 
(Stirungsber. Ahad. der Wrssonsch., Wien, Abt I, Bde 
133, Dp. 585-612, 1924), Many of these glandular hairs 
never share in the excretion of resu . Under examina- 
tion these are found to be full of spherical droplets 
which, from their micro-chemical ‘reactions, would 
ee to be complex terpenes. These contents, 
which seem simular to tose in the glar dular structures 
of Betula and Populus, are probably connected with 
resin formation.. They occur, however, not only in 
the glandular hairs in Alnus, but also generally dis- 
tnbutéd in epidermal cells of the young leaves, so that 
the epidermis prébably shares in resin secretion. 
Dormann concludes that the membrane of the cells 
shares in the work of resin excretion so that to this 
extent the expreasidn ‘ resinogenouselgyer’ usel by 
Tschirch may be justified, but there is no reasoff for 
thinking that this part of the membrane is alone 
responsible for the complicated chemical changes 
involved in the production of resin 


CAMPANULA MUTANTS.—Á large tetrafloid muta- 
tion from Campanyla perswsfolra wa8 exhibited hort- 
culturally in 1916 under the name “ Telham Beauty.” 
It appears to be identical wıth a form recorded as 
coming from South Carolina 19 1/91, and must have 
arisen independently. It is self-fertile, while the e 


e by conduction from the underlyi 
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es “a self-sterile. Like similar tetraploids, Tel- 
ham Beauty is stouter, has er nuclei, and fre- 
quently mgre pores in the polled grains. Its much 
larger flowers are, however, shallower in shape. It 
was crossed by Miss A. E. Gairdner (Journal of Gens- 
tics, vol. 16, No. 3) with C. sicifolia and with a 
dwarf form called nida in which 
almost superior o . Mis Gairdner finds that in 
the triploid F; (24 mosofnes) in diakinesis, uni- 
valent, bivalent and trivalent chtomosomes occur. 
In the F, offspring various other chromosome numbers 
are obtamed, one plant having I7, 4.6. a single extra 
like many Cifiotheras and Daturas, another being 
tetraploid. (32 chromosomes). The hereditary be- 
° haviour of the latter indieates that the maternal 
chromosomes in the had been doubled. In the 
llen formation of the tetraploid form, occasionally 
Patt of the heterotypic chromosomes split without 

separating, thus forming » tetraploid pollen nucleus. 

e 


Discovery OF A DINOSAUR IN QUEENSLAND.—The 
ins of a herbivorous osaur have been 
found in the Walloon series (Lower Jurassic) of Dur- 
ham Downs in the Roma district of Qu 4. 
They consist mainly of vertebre with fragments o 
femur, tibia, fibula and pelvic bones, and are referred 
to a new genus, Rhostosaurus, which is tentatively 
placed in the family Camarasauride of the Sauro- 
pe It is probable that Rhostosaurus attained a 
ength of more than 40 feet (H. A. , Mom. 
Quesnsiand Museum, 8, 3, 1926, p. 183, pls. 29-33). 


AIR TEMPERATURE IN THE ARCTIC.—Six years in 
the Arctic have enabled Dr. H. U. Sverdrup to draw 
aome valuable conclusions from his scientific obser- 
vations with the Maud tion. In an article in 
the Scientific Monthly for May on the results of the 
expedition, he points out that in winter the air tem- 

ture is always lower close to the ice than three 
undred metres above it, The mean temperature at 
the ice is —28:4° C., with a fall to about 100 metres, 
then a rapid mse to about goo metres, and then a 
slower mse te «20-3°C. at 1000 metres. On calm 
days the mean temperature at the surface av 

about — 33°C. but ds with the mean at hi 
altitydes. The low temperatures are due to 
contact with the ice, which loses heat by radiation. 
Wind cansos Senge lower layers of the atmo- 
sphere on account of numerous eddies, and there 18 
@, Miecrease of tempergture with altitude, but this 
clearly affects only the lower layers. At higher al- 
titudes an invermon of temperature is the normal 
condition. Thug an explanation is offered of the 
phenomerfon, previously noticed in polar ‘regions, of 
a rise in temperature when the wind begins, inde- 
pendently of its direction. The mmimum surface 
tem ture is about — 45°C. because, though the 
ice loses heat by radiation, it is always gaimng heat 
sea, which retains 


a temperatute of about ~1-7°C. > 
Tue CONSTITUTION OF MALTosE.—Lregularities in 
the results obtained by workers on the constitution of 
the ‘bolysaechgsides caused considerable suspicion to 
n the formula given to gnaltose by Haworth and 
Leitch, and evidence has bon published J. C. 
irvine and J. M. A. Black in the of the 
Chemical Society for April 1926, w disproves 
Haworth’s formula and substitutes two others between 
which no imimationthas yet been made. In the 
same issue of the journal & papersby C. J. A. Cooper, 
W. N. Haworth and S. t appears, confirming 
Irvine’s work but admıtting Irvine’s priority. The 
constitution of maltose given by Haworth was based 


* onthe formation of 2:3:4 trimethyl glucose, but Irvine, 
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e flower has an® 


by exact repetition of the iments, bas shown 
that this product 1s 2:3:6 ethyl glucoses The 
revision of the structure of maltose involves the con- 
stitutional formule given to the other di-saccharides 
and poly saccharıdes based on glucose, 

TEHE. CONDUCTIVITY OF PURE Soprom HYDROXIDE 
SoLurions.—The mobility of the hydroxyl i&n has 
been determined by H. R. Raikes, A. F. Yorke and 
F. K. Ewart from conductivity measugaments of 


sodium hydroxide ın very pure wafer. tion 
of the carbonate-free h xide was out by 
electrolysis of sodium chloride solution, asing a carbon 


anode and aniron cathode. The values, which appear 
in the Jowrnal of the Ghsmical Society for March 1926, 
obtained from Washburn’s value for the mobility of 
the sodium ion, are 173-8 and 144-3 at 18° and 10° C. 
respectively. 

MaGcneyc PROPERTIES OF PERMALLOY..—From a 
eee ey oe ee ee ee 
O. E. Buckley and L. W. McKeehan which appeared 
in the August 1925 issue of the Physical Review, we 
are able to supplement the infofmation as to the mag- 
netic of this alloy which was given in a 
note in our issue of jannary 9, p 65. Permalioy is the 
name given to a series of alloys of iron and nickel, 
containing from 45 per cent. to 80 per cent nickel. 
These alloys all possess high poneablity for low 
fields and reach saturation at fields of less than ro 
gauss. have been tested in the form of wires 
0.I cm. in diameter, 60 cm. long 10 a solenoid nearly 
as long, by reversal of the field and measurement of 
the induction through-a search coil wound over the 


iddle of each wire and in series with a ballistic gal- 


vanometer. The 81 per cent. nickel permalloy e 
saturation at 4 gauss, when its intensity of magnetisa- 
tion is a little more than 800, and at I gauss it has 
reached 700. The h esis loss per c.c. ao at 
mduction 8300 is o Boe ergs, and is aay bh that 
amount for the permalloy with 78.5 per cent. nickel. 
When these wires are subjected to tension, saturation 
is reached within 5 per cent. for fields so low as o'r 
gauss and the hysteresis loss per c.c. per cycle reduced 
to 80 ergs. 

TRANSMISSION FORMULA FOR RADIOTILEGRAPHY.— 
Mr. L. W. Austin has published in the Journal of the 
Washington Academy of Sctencas for April 19 a 
prftiminary note on proposed changes in the constants 
of the Austin-Cohen transmission formula used in 
radiotelegraphy. The formula has for the last twelve 

been known to give satisfactory results for 
distances up to hun ‘of Kilometres and for rays 
of medium wave-length. At distances, however, of 
6000 kilometres, the computed results are only about 
half those observed, and at 12,000 Kilometres only 
about one-quarter of their true values. The author 
has made a close study of the numerous trans- 
Atlantic observations made various observers 
during recent years. He finds it difficult to reconcile 
some of these observations In some cases the waves 
have passed over water all the way, in others they 
have over more land than water. The 
shortest great circle from Naten to Washington is 
twenty-five per cent. land, but from India to the 
European stations nearly the whole path is over land. 
It is generally t land attenuation is much 
greater than t over water. Nevertheless, by 
shghtly altering the empirical factor of the formula 
leaving the theoreticaP part due to Hertz alone, 

Mr. Angtin obtains a formula which icts with 
uite satisfactory accuracy the field intensities at 
ces from 6000 to 12,000 kilometres. In 

a further pa to discuss the results the 
formula gives in all the available cases. 
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e Visitation of the Royal Observatory, Greenwich. 


L 
TH annual visitation of the Royal Observatory, 
Greenwich, by the Board of Visitors, took place 
on Saturday, June 5, when the Astronofher Ro 
presented his which deals with the year ended 
on May 10, 1926. It commences with an allusion to 
the 250th anniversary of the foundation of the 
Observatory, which was celebrated last July; the 
King and°Queem honoured the Observatory by their 
resence; the King presented a signed portrait of 
self, which has hung in the Octagon Room. 
Many f astronomers, who had come to England 
for the mesting of the Interpatonal Astronomical 
Union at Cambridge, were also present. 

The historic instruments in the Transit Circle Room 
were renovated for the occasion of the visitation, and 
it became possible to examine their beantiful gradua- 
tion, which had been obscured for a longdéime. The 
standard sidereal clock is now kept in the cellar under 
the O n Room ; this has been hned with cement, 
but 18 damp ; thg clock being in an airtight case, 
this is not important. 

The transit circle was used during the past year, as 
before, for observations of the sun, moon, planets 
and fundamental stars, also of stars brighter than 
mag. 8-o in the zone from decl. +32° to +64°. The 
numbers of observations in right ascension and 
dechnation were about 10,000 each. The sun was 
observed on 136 days, the moon on 97. The cor- 
rections to Brown’s .“‘ Tables of the Moon ” for the 
years 1923, 14: 1925 are: longitude + 7:12", +7117, 
+674", latitude - 0-55, - 0-76", — 0-84". As 
the latitude, ıt will be remembered that Browg 
removed the constant term 1-00” applied by Hansen ; 
the observations indicate the need for a constant term 
of somewhat smaller size. 

The division errors of the work transit circle were 
re-determined, the former values being confirmed. 
Observahon is now beginning of 430 of the stars 
selected as comparison stars for Eros at the near 
approach in January 1931. Observations of funda- 
mental stars with the altazmuth in the prime vertical 
have been continued. The results indicate that Boss’s 
declinations between +11° and +50° need a nearl 
constant correction of + 0:33", agreeing closely wi 
Raymond’s result in Astron. Journ., No. 857. 

ork on double stars has continued with the 
28-inch equatorial ; ee E o E 
prepared for 834 parallax pares were 
taken with the Thompson 26-inch equatorial. 316 
have now been determined with this 
instrument, and a#olume containing the first 266 of 
these has been published. 


The 30-inch reflector 1s being used to study stellar 


temperatures of types B and A, by photographing 
spectra with a prism crossed by a grating. Stellar 
temperatures have also been compared with that of 
the tive pole of a carbon arc. A pa on the 
effective wave-len of stars between decl. + 80° 
and +90° was published in Mon. Not. Roy. Astron. 
Soc. last November. ‘ 

. The astrographic equatorial is being used for the 
determination of p motions, by ting plates 
taken twenty-five to years ago. In 700 square 
degrees, 194 stars have been found with centennial 
proper motion greater than 20”; 86 of these are 

inter than the B.D. limit, 9-5 mag., 17 of the 86 
have centennial proper motion greater than 30”. 

The sun was photographed on*251 days, the series 
for the year being completed by the co-operating 
observatories. Solar activity was great from October 
until March, there ry twelve nalsed-sye sunspot 

aps. The magnetic disturbances of January 26, 
ebruary 23, March 5, were associated with two of 
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these ups; that of April 14-15 when a 
t thad been ‘visible to Reg e eye in 
ecember, January, Febru was near the central 
meridian. agnetic observations have been made at 
Greenwich for the last few years merely with the 
object of establishing ¢he mean differences of the 
readings from those made at Abinger. The recent 
ification of*the New Cross—Lewisham railway 
line has rendered theeGreenwich observations nearly 
valueless, and they will be discontinued when the 
still closer line thro Greenwich agd Mare Hull fs 
electrified in July. e following table gives the 
magnetic elements at Greenwich in recent years, th 


for 1925 being visional, also.the mean difference 
Abinger minus Greenwich: e ` 
Yeer. Deo. W. Hor. gh idol Poros, Dep, 
I92I 13°576 018449 043218 ° 66° 53-0" 
I922 13 46-7 018447 Ln 66 52:3 
1923 13 351I  œ1843I1 043137 66 579 
Ig2q4 I3 228 0°18426 043112 @ 66 81-6 
ed 13 I0-0 o-18413 043081 66 515 
Abinger minus Greanwich— 
+12-8" +0-00183 ~-0-00132 ~ 16-2" 


Magnetic disturbances at Abinger are, on the average, 
2 per cent smaller than at Greenwich, while those at 
Stonyhurst are 20 per cent. greater. } 

Standardisation and certification of magneto- 
meters has been carried out in recent years at Green- 
wich, but will in future be done at Abinger. A. 
Schuster Smith magnetometer was brought into use 
at Abinger on May 1, and will be used to determine 
the horirontal force. 

The following weather details refer to the year 
ended April 30, 1926. The mean tem ture was 
50-4°, which is 0-9° above the average. The extremes 
were 89-5° (July 22) and 16-0° (January 16). Sep- 
tember was 3-4 ow normal, Febrnary 5:8° above 
it. The mean daly movement of ajr was 275 miles, 
which 18 9 below normal. The extremes were 741 
miles (December 29) and 65 miles (October 6). fhe 
duration of bight sunshine was 1312 hours, or 29+5 
per cent. of possible. The rainfall was 24-88 iSches, 
which 18 0-64 above the average. Jhe wettest month 
was April, with 3-87 inches; the only wetter Apru 
was in 1878, with 431 inches. June and March werg 
poth absolute records for dryhesy with o-12 and o-14 
inches. . 

Wireless time signals from Paris (Eiffel Tower), 
Nauen, Bordeaux and Annapolis are recarded rega- 


larly on a syphon recorder. applying all known 
corrections are late on Greenwich by the follow- 
ing amounts respectively: o-I18., 0'058., 0'09 8., 
0-06 8. 


Mr. Davidson was absent from the Observatory 
from November 11 ‘until April r for the observation ® 
of tke total solareeclipse of January 14 in Sumatra. 
Very successful photographs were obtained. Mr G. 
Merton hes continued his researches on cometary 
orbits ; he also assists in the stellar parallax observa- 
tons. Dr. W. H. Steavenson made @ome 
observations of i@ble stars with the 28-inch 
equatorial. M M. Beljaieff and Dnieprovaky made g 
redetermination of the longitude Greenwich- OVO. 
The reduction of the observations 18 not yet complete. 
Dr. Lundmark, of Upsala, assisted Mr” Melotte in 
drawing up a list qf vacant areas ın the sky, from the 
Franklin-Adams charts. : 

The short free-pendulum clock has ormed 
very satisfactorily. The ratejs utcreasing by o-o11 s8. 
gs day per month. A second clock of the same kind e 

now being erected.  ' ‘ . 
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The Italian Chemical Congress at Palermo 
and the Cannizzaro Gentenary. 


‘THE second Ifalan National Congress of pure and 

applied chemistry was held at Palermo, Sicily, 
on May 22-June 1, simultaneously with the centenary 
celebrations of the Sicilian chemist Stanislao Canniz- 
zaro, who was born in Palerm® jn 1826. A monument 
‘was unveiled to his memory, and the Italian Chemical 
Society 18 pubhshing a k, describing the main 
features of an life and work. Sir Wilham Tilden, 
who delivered the Cannizzaro Memorial Lecture to 
the Chemical S&ciety, summed up Cannizzaro’s contri- 
ebutions to -che very broadly under the two 
following heads: “ First, hè laid down for all time 
the two gear E mfethods by which atomic weights 
are determined, the on by reference to the molecular 
weights derived from an paon of Avogadro’s 
rule, and the other by af adoption of the principle 
disfovered by Dulong and Pett as to the general 
relation of atomic.weight to specific heat among the 
solid elements, and he showed that these two methods 
when applicable to the same case lead to the game 
results. Secondly, he placed inorganic chemistry in 
a new light by appr to inorganic compounds the 
same principles which had been applied to organic 
compounds, and thus finally disposed of the super- 
stition which had hovered so long in the minds of 
chemists that organic chemis was subject to laws 
different from those pre g among muneral 
substances.” 

No better place could have been found than 
Palermo for the centenary celebrations. Not only was 
Cannizzaro born there, but also for ten years he held 
the chair of organic and inorganic chemustry at that 
University, refusing chairs at both Pisa and Naples 
in order to take it. He only left it to take the highest 
post in chemistry that I could bestow, the chair 
at Rome. During the Sahan revolution ın 1847 he 
left bis studies under Pina to serve as an artillery 
officer ın the Sicilian army, and handled his battery 
so well at Messina that he was sent to Taormina to 
opposé the Neapolitan *troops. The final defeat of 
the Sicilian troops in 1849 made him a fugitive, and 
he figally made his way to Chevreul’s laboratory in 
Pans, where he stayed until recalled to Italy in 1851 
as professor at #he National School at Alessandna, 
gomg four years later to Genoa, whence he published 
en £858 his famous “‘ Sunto di un Corso di Filosofia 
Chimica.” In 186@ hp again took arms, this time 
under Garnbaldi, but without seeing any active war- 
fare From 1863 until 1871 he held the chair at 
Palermo, And from there he went to Rome, being at 
the same time made a Senator of the kingdom 
‘From then until his death, in 1910, his hfe was full 
and varied, and honours, both civil and scientific, 
were showered on him. 


e Besides the reading of numerous papers ın ous 
branches of ‘chemistry, an interes programme of 
sigift-seeing ın Sicily had been ed for those 


who attended the Congress, and a wide field of 
historical and scientific interest was covéred, amid 
somé of tite peost magnificent &cenery of southern 
Eur8pe. ` The itinerary inclusjed a visit to Mondello, 
near Palermo, to the works of the Societa 
Gen. Elettrica della Sicilia on May 25 ; to the Arenella 
Chemical Works on May 26, to the sulphur mines 
of Cozzı Djs, near Girgenti, and the pfranco 
works of the Mpntecatiai firm on May 28; to the 
asphalt deposits of F on*May 29; to the 
M salt mines on May 30; to the sulphur mines 
and other places of interest near Catania—including 
Mt. Etna—-on May 3p, and finally to Messina on 
* June r. i 
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University and Educational Intelligegce. 


BIRMINGHAM.—The following gifts have recently 
been announced: 50/. towards of the 
new Fuel* Treatment Laboratory, by the Bromford 
Tube Co, Ltd.; munted ilustrations for use ın the 
Botanical Department, by Mrs Wilson King» pai 
of telephones, shown at the Paris Exhibition in 1878, 
by Mr. J. C. Vandrey, two alternators, for use in 
the Electrical Engineering Laboratory, by Mr W. F. 


CamBRIDGE.—The late Dr. J. E. Bles has left to the 
University an immediate gift of his scientific appar- 
atus and books and the contents of his private l 
and (subject to his wife’s life interest) the entire 
residue of his estate. The latter benefaction 13 
expressly for the purpose of founding a professarship, 
preferably ın animal embryol 

A readefship in ethnology ıs being established, the 
pee post, a personal appointment for Dr A. C. 

addon, terminating on his retirement at the end of 
the present term. . 


LEEDS —Applications are invited, until June 19, 
a se oe e R , value 2009} , of the Institution 
of Gas Engineers for the prosecution of post-graduate 
research in gas chemistry. Particulars are obtainable 
from the Registrar of the University. 





Dr E. A. Owzn, head of the Radiology Division 
of the National Physical Laboratory, Teddington, 
has been appointed to the chair of physics at the 
University llege of North Wales, Bangor. 

LepLay House August Vacation Courses include 
this year visits to Dinant and the valley of the Meuse , 
Rochefort and the Belman Ardennes, Insh Lake 
District; and Bagnères -de- Bigorre, in the High 
Pyrenees. These visits are open to all students and 
others interested in the study of geography, geology, 
plant life, history, and sociology. Particulars can be 
obtained from ag bie E. Tatton, Leplay 
House, 65 Belgrave Road; Westminster, S W 1. 

Tue annual report on the work of the University 
of London presented on May 12 by the Pnna 
Officer, Sir Coo Perry, who 1s about to retire, 
shows a shght decrease, from 7603 to 7577, in the 
total number of admissions and an increase from 
31,623 to 32,353 ın the number of candidates for all 
examinafions. Of 3819 candidates for degrees, 
2701 were internal and 1518 were external students , 
the number of internal students increased from 9o02 
to 9323 Specially noteworthy ‘among the private 
benefactions mentioned in the report ıs the gift of 
20,000}. by Sir Damel Stevenson for the establish- 
ment of a part-time chair-of international history and 
for the development of a department dealing with 
that subject. Other private benefactions to the 
Jury amounted to about 55,0004. and the London 
School of Economics Sever more than 30,000). 
from the Laura Spelman Rockefeller trustees. The 
progress of the movement for broadening the bases 
of univeraity education 1s exemplified by the new 
regulations adding music and law as optional subjects 
to vanous examinations The hohday course for 
foreigners held last summer attracted more applica- 
tions for admission than any of its seventeen 
decessors, and more than 200 Or to be refused, which 
seems a pity. Thosp admitted numbered 256, repre- 
senting 22 nationalities. The courses in R 
are increasingly sought after; the number of students 
increased from 53 mm 1924—25 to 74 m 1925-26. The 
scheme of ad¥isory service for external students 
introduced experimentally last year proved effective. 
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Contemporary Birthdays. 


Su Oliver Joseph Loses FR.S 

Su H. H. Jo n,GCMG.,K.C.B, 

Hon. Sir Charles Algernofi Parsons, 
e 


M. Jules Bordet, For. Mem. R.S. 
June 14, 1857. Prof, John Edward Marr, F.R.S. 
June 15, 1851. Prof. E. H. Gnffiths, F.R S. 

June 17, 1860 Prof. Wiliam Henry Perkin, F.R.S. 
June 18, 1858. Prof. A. R Forsyth, F R.S. 


Sir OLIVER LopGe, born at Penkhull, Staffordshire, 
was educated at Newport (Sajop) Grammar School, 
and University College, London. From x900 to 1919 
he was principal of the University of B ham. In 
1898 he was awarded the Royal Society’s Rumford 
medal, and it was remarked then that in dealing 
with Hertz’s discovery of electro-magnetec radiation 
it was requisite to recall the work done previously, 
or simultaneously, by Lodge on the surging or 
oscillatory character, of the transmission of electric 
discharges along wires. Sir Oliver was president of 
the Society for chical Research, 1901-4. 

Su CHARLES Parsons, inventor of the steam 
turbine, a son of the third Earl of Rosse (president 
of the Royal aa from 1848 until 1854), was 
born in London. ollowing private tuton, he 
graduated at St John’s College, Cambridge. An 
apprentice for a number of years in Armstrong’s 

ck Works, he afterwards served on the ex- 

ental staff of Messrs. Kitson and Co, Leeds, 
eaving to enter into ership from 
1884 to 1889) with Messrs Clarke, Chapman, and 
Co., Gatesh Sir Charles has been for many years 
actively concerned with vanous electrical and en- 
gineering undertainngs; among these should be 
mentioned the onerous post of chairman (since 1908) 
of the Parsons Marine Steam Turbine Co., Ltd. 
Awarded, in 1902, the Royal Society’s Rumford 
medal for his success in the application of the steam 
turbine to industrial p , and to navigational 
uses, Sir Charles received, later, in sumilar recognition, 
the Albert medal of the Royal Society of Arts. ` Sir 
Charles was president of the Brush Association at 
the Bournemouth meeting, held in 1919. Guided by 
a native discretionary sense, many worthy scientific 
schemes have received encouragement from tif to 
time through his beneficence. ‘ 


M jurzs Borper, foreign member of tthe Royal 
Society, was born at Soignies, Belgium. Attached 
to the Pasteur Ingtitute, Pars, from 1894 to Igor, he 
left to become ector of the Pasteur Institute, 
Brussels, whilst from 1907 he has been professor of 
bacteriology in the university of Brussels Prof. 
Bordet was Nobel laureate in 1919 ın the physiology 
and medicine section. 

Prof, PERKIN, born at Sudbury, was educated at 
the City of London School and varous foreign 
universities Awarded the Royal Society’s Davy 
medal in 1904, for his “ masterly and fruitful 
researches in the domam of synthetic organic 
chemistry,” this was followed last year by the 
distinction of a Royal medal, ın recognition of his 
more recent contributions to chemical science. 

Prof. ForsytTH 1s a native of Glasgow He was 
educated at Liv 1 College and Trinity College, 
Cambridge, where he Was senior wrangler and first 
Smith's pnreman Formerly Sadleiman professor of 
pure mathematics in the University of Cambridge, he 
was, until recently, chief professor of mathematics in 
the Im Coll of Science and Bechnology, South 
Kensington. Prof. Forsyth is a Royal medallist of 
the Royal Society 
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June ra, 1851. 
June 12, 1858. 
June 13, 1854. 

K.CB„ FRS. 
June 13, 1870. 
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Societies and Academies. 


° LONDON 


. 

Royal Society, June 3 —A. E. Ħ. Tutton: The 
alkali perchlorates, and a new principle concerning the 
measurement of space-lattice cells. The tallo- 
graphic charactêr and optical properties of the per- 
chlorates of potassıųy rubidium, cesium and 
ammonium have been investigated. The crystal 
angles and goniome constants are progressive 1n 
the order of the atomic numbers of the alkali metals, 
the average change for the replacement of potassium 
by cesium being double as much occurs when 
rubidium replaces potassium Optical properties and 
the sizes, both relative dnd absolute, of the unit-cells 
of the space-lattice also show fhe progression with 
atomic number of alkah métal very clearly. The 
absolute dimenmons of the cells have been found by 
a new pmnciple. In an i'bmorphous serigs based on 
similar halos ea if one member crystallises well and 
can be thoroughly mvestigated hy X-rays and the 
cell dimensions determined in Angstrém units, the 
cel? dimensions of all the other mem can be 
calculated. The case of the perchlorates and barytes 

up affords the first, and an excellent, example 

e structure and cell-dimensions of barytes are known 
with certitude. The cell-dimensions of the minute 

of the isomorphous perchlorates of the alkalies 
have been calculated from their topic axal ratios and 
the barytes data In one case a critical test has been 
possible, that of potassium perchlorate, X-ray anelysis 
of which has been just adequate to afford the cell- 
dimensions; and these have proved to be practically 
identical with those calculated on the new pnnciple.— 
T. E. Stanton: On the flow of gases at high speeds. 
An experimental investigation was undertaken on the 
nature of the flow of a gas through orifices and nozzles 
at speeds ın the neighbourhood of and exceeding the 
veloa of sound The predichon of Osborne 
Reynolds that a minimum section of the jet would 
exist at that point ın ıt at which the theoretical critical 
pressure p, obtains has been fully vertfied. The magni- 
tude of the mmimum sectiofi and its position felative 
to the throat of the orifice or nozzle depend on the 
value of the receiver pressure. The conditions for 
dynamical similarity m jets from geometrically similar 
nozzles and omfices at speeds abowe the velocity of 
sound depend on the viscosity of the gas and not 
solely on the rato of the s to that of sound® á 
rehable method of measuring, the velocity at a pomt 
in a jet moving at above the velocity of sound 
has been de ped from the relatipn, determined by 
the late Lord Rayleigh, between the presshre in front 
of a fixed o e in the jet and the pressure of the 
jet The flow throughout the jet except in the 
neighbourhood of the walls of the nozzle 1s sensibly 
adiabatic —G. I. Taylor and W S Farran: The dis- 
tortien of tals of alummium under compression 
(Pt, I.) E sut from a crystal of Huminium ca 
be compressed ın such a way that the distortipn is 
uniform throughout the matenal Jn these arcum- 


’ 


stances the distortjon ïs of the same nature as that, | 


which occurs when a uniform single-cfystal bar of 
aluminium is stretchéd, +e. it 1s due to sffpping 
parallel to a certain crystal plane and in a certain 
crystallographic direction The sign of the componept 
of force normal to the plane of slip ap to make no 
difference to the nature of the shp.—E.V Appleton, 
R.A Watson Watt and °F Herds On the nature of 
atmospherics (II The method now involves the use . 
of a cathode ray oscillograph with a time-base, which 
1s both uniform ın scale and unegnbiguous as to tıme- 
sense Statistical analyse? of approximately 8000 
individual drawings of atmospheric wave forms show 


` 


° 


e 
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that serfiubly aperiodic discharges were three times as 
numerous as were quasiperiodics; predominantly 
positive discharges were one afd a times as 
numerous a8 were negatives. [he mean quasiperiodic 
had a field strength of 0-159 Yim, the a odic 
0'075 Vim. The negative disc es of bo 
were stronger by 29 per cent. to 30 per cent. than the 
positives. The mean quasiperiodic bad a duration 
3125 as, 30 bs cent. greater than that of the mean 
aperiodic. e most frequently dcurnng form of 
pacar airs was a symmetrmal rounded positive 
aperiodic, forming 14 per cent. of the whole distri- 
Bution The most uent quasiperiodic, forming 
(ape cent. of the distribution, had a peaked positive 
*hali-cycle followed by a single rounded negative 
half-cycle. 
forms have been supplemented by observations on 
the net changes of the earth’s electric field, resulting 
from lightning Saag pi These observations at 
Aldprshot, Cambridge, Helwan and Khartoum show 
that, at distances ter than 50 ae pape 
chargo channel, negative changes of field are at least 
1:6 times aaefrequent as are positive changes. Since 
the field-changes at such distances may be taken as 
indicative of the sign of the thundercloud moment 
destroyed by the flash, it is concluded that lightning 
flashes resulting in the destruction of positive electric 


moments are at least 1-6 times as uent as are those 
of opposite character.—C. H. Lees: the determina- 
tion of the specific heats of at constant pressure 


and at constant volume, and their.ratio by adiabatic 
expansion. The c heats of gases or the ratio of 
them cannot be determined to an accuracy of 1 part 
in 2000 or in 15,000 respectively unless either the 
ee is determined to less than o-o1° C. or the 
adiabatic fall of temperature is increased above the 
6° or 7° C. now used. If the latter course is adopted, 
the effect of the e of specific heat with tempera- 
ture may be rend neghgible by taking the result 
calculated from the gbeervations holding at the 


geometric mean of the intial apd final temperatures of 


the expansion, Neglect of the deviation of the gas 
used frem the ect gaspquation pu = RT introduces 
an error of I in 2000 in the value of the specific 
heat, calcula from observations at atmospheric 


temperatures with the usual n, if the devia- 
tion is only aboyt one-fifteenth of that of carbon 
dioxide. e choice of characteristic equation for the 

jntroduces differences of the order 1 part in 400 
inthe value of the gatið of the specific heats calcu- 
lated.—T. G. Room: A*general configuration in space 
of any number of dimensions analogous to the 
double-six pf lines in ordinary space. In space of 
three dimensions, it is possible to have two sixes of 
lines, of which every line of one six meets all but one 
line of the other six. Thirty-six such double sixes can 
be chosen from the lines existing on a gemeral cubic 
surface. In space of # dimensions it is ible to 
have a set of, jn(s +1) lines, and a set of the Same 
number of (# — 2) folds, correspondirfg to the lines én a 
like manner, as their intersections. It is now 
shown that in space of # dimensions it is posmble, for 


. *any value af r less than »#, to Save a number of 


y-folde, and an 8qual number gf (#—r—1) folds, with 
the like property of in on of co nding 
elements. In the case of the double six of lines in 
eared , there exists a quadnic in ard to 
which ioa OF One oik aro the lars of the lines 
of the other dtx. It is noweshown that, except for the 

case when one set $f elements consists of points, there 
‘exists no such Sipe saris Sate in space of more 

than three dimensions. existence of such a 

double set of correspénding elements is, however, not 
_ limited to the case when these are of dual character, 
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such as a point and an (m — 1)-folg, a lne and an (m — 2)- 
fold, and so on. In paper a much more g@neral 
theorem, establishing a double figure of elements with 
a like preperty of intersection, is obtained —C, N. 
Hinshelwood and W. K. Hutchison: A comparson 
between ummo and bimolecular gaseous reac- 
tions. The thermal decomposition of gaseous &cetal- 
ae The thermal decompomtion of acetaldehyde 
in gaseous state has been investigated over the 
temperature range 430°-592°C. ‘Phe reaction 13 
bimolecular, and under the conditions of the experi- 
ments, ically entirely homogeneous. The rate 
of maT mae be calculated from the equation 


hæ 5:5 x 10V T.7415 RT, 
k being expressed in molecules per litre 


second. The contrast this reaction and 
chemically similar decomposition of acetone is 
illuminating. latter reaction, being unimolecular, 


is not necessarily dependent on collisions, and the 
number of molecules transformed in unit time is 10* 
times greater than the number which could receive 
the heat of activation from collisions. In the bi- 
molecular decomposition of acetaldehyde there is 
almost the exact relation between heat of activation, 
number of collisions, and rate of reaction, which the 
simplest oe ma A. M. Dirac: (1) The 
elimination o nodes in quantum mechanics. 
(2) Relativity quantum mechanics, with an application 
to Compton ‘scattering. The quantum mechanics of - 
Heisenberg are generalised to agree with relativity 
kinematics and d ics. Each step in the generalisa- 
tion is obtained by putting its classical analogue into 
æ form that Ease interpreted immediately on the 

uantum theory. The relativity quantum theo 

us obtained requires that an atomic system shall 
recoil when it emits radiation in ent with the 
ri ap theory. Applied to the scattering of 
radiation by a free electron, the frequency of the 
scattered radiation and the recoil momentum of the 
aati are the same as those given by Compton’s 
ight-quantum theory, althou © present theory is 
spurs a wave theory. The Penne of the scattered 
radiation is equal to its classical value reduced by the 
cube of the ratio by which the frequency is reduced, 
which is in good agreement with experiment —A. Fage 
andl- J. Jones: On the drag of an aerofoil for two- 
dimensional flow. Prof. G I Taylor has shown, from 
‘considerations of momentum, that it should be 
possible t® determine the drag of an aerofoil from the 
integral of the total-head losses in the wake at some 
distance bebind the aerofon. For two-dimensional 
flow this method gives sa ry experimental 
results. In the neighbourhood of minimum drag the 
normal components of pressure around aerofoul 
account for about 80 per cent. of the total drag ; the 
contribution of the surface tractions is therefore about 


most of the total-head losses in the wake arise from the 
slowing-up of the air, and that the pressure does not 
differ ey from that ın the surrounding stream. 
—F. W. Carter: On the action of a locomotive driving 
wheel. The relation between the tractive effort of a 
locomotive driving wheel ang the surface strains in 
wheel and rail at points j ahead of the area of 
contact—d matter affecting the running qualities of 
the locomotive—is investigated. In general, the area 
of contact be wheel and rail is divisible into two 
portions, characterised by distinct conditions, namely, 
a certain initial portion ın which there is no slipping 
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between contiguous wheel and rail surfaces, and a 
final Portion in which the surfaces slip as the strains 
tend towards the values existing behind the contact. 
Trea the problem as two-dimensional, the con- 
ditions to be satiefied in the two portions of the 
contact area are indicated, and a Solution obtained. 


e 

Geological Society, May 19.—Jane Longstaff (més 
Donald): A revision of the Bntish Carboniferous 
Murchisonfidey ; with notes on their distmbution, and 
descriptions of some new ies Six new species 
and one vanety are fi and described, as well as 
five species recorded by L. G De Koninck in Belgium, 
which, with one exception, not been previously 
noted m the Bn Isles. Altogether fifty-two 
species and one variety have been recorded, which are 
referable to five other genera and sub-genera besides 
Murchisonia sensu sirio, the ter number be- 
long to the genus Hypergonia. ven ies are 
common to Belgium, all of which are Viséan except 
three, two being Tournaisian and one Waulsortian. 
Scotland has the mast species; and so far twenty 
appear to be peculiar to that country, nine to England 
and one to Ireland. The greater number of British 
species are of Dibunophyllum age, only eight bein 
from lower and two m higher zones—T. N. 
George: The Carboniferous Limestone (Avonian) 
succession of a portion of the North Crop of the South 
Wales Coalfield A descnption 1s given of the litho- 
logical and faunal succession of the Avonian along 
some thirty miles of the North Crop between Kidwelly 
and Penwyllt (Tawe Valley). The Mam Limestone 
is much attenuated, when com with other areas, 
being about 500 to 600 feet thick. The Middlg 
Dibunophyllum zone is represented by two facies, 
deposited ın more or less separate areas. That seen 
near the Kidwelly district consists of standard lime- 
stones yielding a normal fauna, and is comparable 
with beds of the same horizon in Gower, Pembroke- 
shire, Bristol, etc. The other consists of ımpure sandy 
and cherty luriestones, with some calate-mudstones, 
and a fauna chiefly composed of molluscs and Pro- 
ductida As this es 1s traced eastwards towards 
Liandebie ıt becomes more normal. It is evident 
that throughout Avonian times the area was subject 
to penodic earth-movements. 


Paris. e 


Academy of Sciences, May 3—S. Winogradsky : 
The diagnosis of the aptitude of the Soil for fixin 
nitrogen. Two factors intervene in this diagnosis : 
the number of nitrifying organisms present and the 
fertility of the soil 4s measured by the growth of these 
organisms. The method of spontaneous cultures 
measures the latter, and the ailico-gel plate method 
measures the concentration of the organisms. Full 
details of the method proposed for applying these 


two tests 18 given —Jean Tilho’ An vation of 
the danger of capture by the Niger of the principal 
affluents of the Tchad. It13 known that the existence 


of Lake Tchad is threatened by the possibility of the 
capture of the Logone-Chan hydrographic m, its 
mae tributary, by the Benone, which flows into 
the Niger. This danger has been increased by the 
construction of a canal between Ham and Pogo. It 
is pomted out that if the Tchad area became dry, 
some 200,000 square kilometres of soil now producing 
cotton, maize, tobacco, ,etc., would become sterile. 
Precautionary measures for preyenting this disaster 
are suggested.—Enea Bortolotti: The envelopment 
of surfaces and the transport of directions along a 
curve.—André Weil: S with negative curva- 
ture,—Txitzeica: A new class of congruences.—Paul 
Mentré: Surfaces of which the network of projective 
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deformation 18 a conjugated network of Kd€nigs— 
J. Ser: An ression of the function ¢ (s) of Riemnena 
—B. Finzi. Energy ‘proof of the paradox of d'Alembert 
im viscous figeids oR Moineau. Aeroplane with 
mune wing system —A. Zimmern. A new method 
of production of herepathite. A method of preparing 
“large crystals of jdoquinine sulphate.—A Dauvillier : 
Extension of the Rontggn ray spectrum towards the 
ultra-violet; the K speetrum of carbon. The grating 
was com of*a preparation of melissic acid on 
lead, which was found to give pure spectra with a 
reticular distance of 87 A a culties were met 





with in se ting the soft X-rays fom the lght 
diffused by the anode and refl from the grating, 
and de are given of.the manner in which these e 


difficulties were overcome. With a graphite cathode 
there was obtamed an intense line 45:3 AU. this 
is the Ka, line of carbon and constitutes the unique 
K radiation of this element.—P. Lebeau and P. 
Marmasse: The estimation of small quantities, of 
hydro, in gaseous mixtures. The gas mixture 18 
passed over a silica gel maintained At — 190° C., which 

geen found to retain nitrogen, methane, c&rbon 
monoxide,-oxygen and argon. The accuracy of the 
separation is shown by anal of synthetic gas 
mixtures, the absence of Pe p in two natural 
gases (mana Be one epee ene eae O OTE 
at Pechelbronn) has been proved by this method — 
A. Travers: e oxidation of manganese to per- 
ae ae acid and 1t3 consequences in the application 
to the estimation of manganese —Marcel Guillot: 
Researches on the complex salts arising from the action 
of a-picoline on the alkaline tridohexachlondes — 
Alme. Ida Vaillant-Couturier-Treat: Note on the 
marine Permian of Madagascar.—C. Dauzére’ The 
formation of the ‘atmospheric vase’ and of the ‘sea 
of clouds ’—E. Mitge e ap ce of Triticum 
durum in the descendants of hybnds of two Triticum 
vulgare —L Mercier and J Villeneuve’ Second 
contribution to the study of the anatomy of the head 
of the cycloraph Dip ; the lunula and its sensorial 
organs —A. Vandel: Geographical spanandry (scarcity 
of males) in the Myriapod Pojysenus vus.— Gilbert 
Ranson: Nutrition in aquatic animals 


- CALCUTTA. è 
Asiatic Society of Bengal, Ma —Harit Knshna 
Deb: {2 When Kurus fought AE It would 
seem t the Kurus fought the Pandavas in th 
fifteenth century B.C. (2) The fjve-yearly yuga an 
the Saptarshi cycle It mepi kapie that about 
I1400 BC Garga enuncia e Saptarshı cycle in 
order to account for the apparent«movement of the 
nakshatras in a direction retrogade to their daily 
motion, which was due, in reality, to an mherent 
small error in the lunar period of the five-yearly 
yuga, a yuga which, we know, was adopted by Garga. 
—R. B. Seymour Sewell: Maritime meteorology in 
Indiafi seas. Seasonal variation in the aiy-temperaturee 
ove»the open wat#rs of Indian seas, the coastal region 
of the A Sea, is recorded. Vanations of other 
meteorological data are also discussed.—Sunder Lal 
Hora: Note on a bermapbrodite loagh An speek 
of teratological hermaphroditism fh Nemagihi/us 
montanus (McClelland? 


ROME. e 


Pontificia Accademia delle Scienze (Nuovi Lincei), 
Apnl 18.— — Terkan: New method of determining 
the luminosity and temperature of telestial bodies — 


Luigioni : Two anomalies encountered in two coleop- ' 


tera, Tsmarcha Schenkiingt and Dendarus trisits — 
Gianfranceschi: Law of distybution of the energy in 
the black body spectrum. The theoretical Uede 
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fornish&l by the author’s new formula are compared 
with the observations made on the solar s 
Pagnini: The hypotheses on wich the undulatory 
theory is “basesd.—Glorgi: Reference is made to 
Miller’s recent experiments, and also to those of 
Wataghin, who has subjected the ballistic theory of 
light to further tegt.—Zanon: The biology of Thripse 

+, The last generation of this insect was found 
in the gall nace be Schisomya pimpmsiia on wild 
fennel in the Roman Campagna. ® 
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: Diary of Societies. 
SATURDAY, JUNE 12 
Broom geiak Booarerr (in Welloome Phymo Bessarch Labore 
Langley Ooart, Beckenham), ef 11 45 290.—O G. Pope: (a) A 
Direot Reading H-1 petar; 0) The Burfacs Oonocentration of Phenol 


ın Aqueous ntrohs.—J. Trovan, H Bambridge, and J. H 
Gaddom: Misro Volumetric Methode. — J. W. Trevan: A Now 


Dorée and E O. Barto Wrght: A Note on the Stone-Cells of the 
Per.—R L M Wallis. "he Corpus 
Obssrve- 


and Preperation of the Para-thyrosd Hormone 


(olip) — Whitehead: Phosphates and the Growth of 
Bitre ~à. T. Gianny, O. G. Pope, H. Waddmgton, and U. 
Wai : Variations in Immunity Response to Different Pre taons 


of Diphthera Toun —A. F. Watson and H. D F, Langsa. The 
Préper ilaca and Bome Properties of Purified Diphthena Angen 
J. W. Trevan end E M Boock: Some Phymoal of 

Anwathetios —O and T.A Wobster: (a) Anti-rachifio 
our 


Rosenheun 
e Properties of Irradiated Bterols; (b) Mote on Alleged Hpecife Col 


Reactions fur Vitamin D. 

Monee borrrore or BoorLawD (ab Dunfermlm#). ° 

MONDAY, Jua l4 r 

Famapar Boorwrr (at Instatutaon of Af cal Binginesra) (Discusmon 
on Brxploayree na in M at 280 6&—Part I 
Hxpkenre Rees Conmdered i a He W. E. Garner 
Introdustoiy Surrey —Prof B. J. , and F. F 
Higgins: On the Ignition Pomt of Gases.—Prof. W. T. Dand: Radia- 
tion in Gaseous Sxplosions.—Dr. S. W. Banndars and Dr. W. H. Garner: 


Tonwmtion and Gas 


Movamant of — 
pbell and Prof H. B 
an Muxbores.-@.At 7.45.— Part IL 
in Reference to Internal Com 


Borar lana AGADEXY, abd 18, 
Vioromsa Lewrrrora (at Central Buildmgs, Westannster), at 4.80,—Prof 
o FL AÀ Kelly; The 


ilanos of God —How is it otplimad ? 
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Batrian PercuoLooloaL Soorerr nostzon Section) (ab Tondén Day 
Ge Batheri : The 


Traming ollege) at &8—Capt. H. 8 
betrreen Bixe Famuy and n noe of the Ohiidren. 
RoraL Grooraruiaat Souxry (at Molmn Hall, at 8 90. 


° TUESDAY, Jour 1. 


Rorat OCoLtixas or Pargcuxs or Loxpom, at 5.—fhr Thomas Lewis: 
Observations upon Blood Vessels of the Human Sinn (Croonian 
Lectu es) (3) ° 

RoraL Sratiprioar Boorrry (at Royal Sooty of Arts), at 5.15 —Dr. 8. O. 
Bnow: Boms Observations on Tiade Forecas Prioes. 

MomrmaLoaiaaL Bocrery (et Geological Boaipty London) eae ae 
F. L. Btallwell On the Nature of Bearthientes—8. L eff . On 
some Ohloritac Minerala Associated with the Basaltic Carboniferous 

: The Anomalous 
hous Double Tartrates.— 


tes, Vaelbult, Witklp, 
Queen's Nercy. 


Paa ei or Lowpom, ab 5 80.—Dr. H. H. Boott: A Myootro 
Drssase of Batrachmns.— H, G. Jackson: The Morphology of the 
a at Head —F. W. Bdwards: On thù Marine Obironomidm (Diptera) ; 
with Descnptions of a New Gennes and Four New Species from Bamon 
—P. A Buxton: The Colonisation of the See by the Ohronorude 
(Diptera); with an Account of the Habits of a New Genus and Species 
In bance —O. A. Marntt Hawkes. On the Messing of the pee ne 

Rees e] 


Hippodamia (Ocleoptera), ın the Yosemite Valley —Dr. Nari 
LA bour: On a 


some Larval ) from the 
Mediterranean in the Newghbourbood of Al collected 
by Mr. F. 8. Russel] —D. is. On Three New Specs of the Genus 
Anadenos (Mollusea).—Prof J. P Hi and Piof. J. B. Gatenby. 


The Corpus Luteum of the Monetreinsta, 


WEDNESDAY, Juxm 16. 


SooLery or Gisss Tromro.oey (at Sheffield), ab 2°50. 

Oornecativs Boxnce Boourry (at Royal Botanic Somety of London), ab 
8 —Ohemieal Physice---The of Molecular Motions, Plane 
Ne Oritacal Velomity (Oonterence). 

LONDON DERMATOLOGIOAL (at 8b. John’s H tal, Laioester 
Bauare) sè í 30.—fir Humphry Rolleston, Bart. : e Relations of 
Dermatology and Generel Medicine (Annual Oration) 

RoraL HETEOROLOGIOAL at 6—J. H Olark, L D Margery, 
and R. Marshall. Report on the Phenological Observations in the 
British Isles from December 1924 to November 1925 —8. M. Bower: 
Report on Winter Thunderstorms in the Brtash Islands from January 
1 to Maroh 81, 1985.—Dr. H. Kidson: Abnormal Rates of Ascent af 

e Pilot Balloons in the Lower Levels of the Atmosphere at Melbourne. 


‘yTAHORSPAY, Joxe 17. 


Boyan Boorerr, at 4.80.—Sir Arthur Schuster: A Review of Mr George 
W Walker's Magnstc Survey (1915) —Lord Rayleigh : The Cantmoous 
Spectrum of Mercury Vapour in relation to the os Line 2536 52 
—Prot. O W. Bichardson: Structure in the Secon Hydrogen 
Spectrum IV.—Piof. W. L. Bragg and J. West: The Structure of 
Beryl, Bos Al Bi Oy Prob A- P. Lanris. On the Change of 

Refractave Index of Linseed Oil in the Proosss of Drymg and its 
Hffect on the Detenoration of Ol CROC 

Tustrroure oy PaTHovogy amp Heamsanon (St Mary's Hospital, Padding- 
ton), at 5.—J. H Barnard: The Microscopy of the Filterable Viruses. 

RoyvaL Gotumam or Puysiciass or Lompom, at 6.—fir Thomas Lewis: 
Observateons upon Blood Veanel» of the Human Skin (Croonian 


Leotares) (4; 
maua L , ab 8 — Á. Hasel) and Dr. O. K. In * The 
Chemistry of Polyoyelio Struebares in Relation to thar Cy 
Isomerxies, Part VII. Teutomermm ooiresponding with 
and 6-oxime in the Di tane Cy 


Quinon 

Ingold, and L 8. Wilson: The Nature of the 
Part VIII. The Nitaben or 

ve 

poa of o Ions, Balis, and Basos —E L. Hirst: The Stru of 


E. L. Hirst: The Ooartitation or ibe Dioon des. Part XL The 
Relationships of Fructose, y-Fru: arose. 

Rorau BoormT or TROPICAL MEDIONA axp Hyrarrxs (Annual Generel 
Moeting) (at 11 Chandos Street, W), at 815.—0OoL B P. James: 
Bpdemicionos! Rosulta of a Laboratory Study of Malaria in Bngland. 


= B. Marchiafara, n 
Vig thee of the 
the Hlocidataon of 

FRIDAY, Juxx 18 


RovaL AstnowoxioaL Soourrr (Geophymeal Discusmon), at 5 —Prof. 
B. V. Appleton and Dr. G, O. Sum : Hlectrical m the 

Chairman: Col H. G. Lyons 

or Menronmm (Balneology and Climatology Section) 
(Annual Mooting), at 5. 

GroLoaists’ Amsoosriox (at Univermty College), ab 7.30 —Dr. D. R 


Grantham : Tho Petro of the Shap Granite —Q W. Young: Notes 
on the Shoshone Valley, Yellowstone Natzonal Park, U.S. A. (Lecture. 
RovaL Imerrroriow or Gamar Barrane, ab 0.—Seton an. The 


Golden Eagle and its Neighbours 
Roya. Soourtr or koiaa (Btudy of Disease in Ohildren) (at Children’s 


* Hospatal, Birmingham) 
conrendnces. 
y SATURDAY, Joxn 1%. 


PHOTOORAPHIO Cosryiorrios or Tua UxrreD Kuoropow (at Edinburgh), 
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The Universities and International Peace. 


HE third Congress of the Universities of the 
British Empire, which is to be held at Cam- 
bridge next month, is an event of more than academic 
interest and significan It proves that universities 
differing widely fypm one another in origin, traditions, 
constitution, organisation, and even the mother- 
tongues of the majority of their members, and some 
with the thick of the earth between them, are capable. 
of friendly co-operative affort, sustained over'a period® 
extending now to fourteen years, Mm pursuit of common 
aims. Further, it shows that such co-operation is 
possible without. external stimulus, pressure, or aid; 
above all, and in this it is characteristic of the fo?ces 
which hold the British Empire together, in absolute 
independence of State inspiration, guidance, or sub- 
vention. The question suggests itself whether uni- 
versities of other countries, outside the British Common- 
wealth of Nations, might not similarly co-operate 
mternationally and thereby contribute more effectively 
than they do at present to international peace. 

There is a peace that passeth all understanding, 
and when it shall prevail generally in the hearts of 
mankind, and especially in the hearts of politicians, 
high financiers, trade union leaders, and newspaper 
proprietors, humanity will have finally emerged 
from the jungle, and war will be a thing of the past. 
But peace in our time is largely conditioned by under- 
standing, and whither should we look for help in the 
promotion of understanding if not toethose foci af 
intellectual light—the univerfities ?- These do already, 
beyond question, give such help, but by independent 
and,-to a great extent, unco-ordinated effort rather 
than by concerted action. 

At Gex last August was held the fourth anrmab 
conference of the “ Entr’aide .Urtiversitaire ” (World 
Federation of Christian Student Associations), Ih 
the course of the proceedings a strfking address was 
given by Dr. A. E. Zimmern on “ The Contribution of 


‘the Universities to International Comprehension and, 


thereby, to International Peace.” The League of 
Nations, Dr. Zimmern pointed out, was created to e 
introduce more intélligence into international relations. 
What divides the nations at the present time is not 
hatred but ignoranee, folly, and intellegtual sloth. 
International relations eare no longer confnell to 
diplomatists and great financial and mercantile houses, 
but exist also between multitudes of ignorant peoplê 
whom the progress of science in its applications to 
means of transport, and communication have brought 
close together as in no previous period of the world’s ` 
history. This approximation and, this multiplication 
of points of contact implies i increasing potential causes e 


846 


of frictiðn. Hence an urgent need of promoting by 
all available means the development of a true citizen- 
ship of the world, such as can be brought about, not 
by travellers’ tales, novels, and plays designed to 
gratify an idle curiosity, not by trade or by missionary 
enterprise, not even by collaboration of specialists— 
the mternationalism of scientt, so highly developed 
and esteemed in the nineteenth century—but by full 
and frank and generous interchange of ideas between 
„personalities détermined to comprehend each other’s 
eattitudes and points of view gnd the modes of working 
of each other’s minds. What, then, ‘should be the 
contribution of the packed > 
Universities have two aims; , the fullest and 
finest dev@lopment of the natio harioti, and 
the search for troth. In the pursuit of these they 


contrfbute te international peace, first, by providipg a 


milieu most suitable for enabling a foreigner to learn 
to understand the national character, and, second, 
by research in the field of international problems and 
the bearing thereon of national temperaments and 
attitudes. Dr. Zimmern does not believe in the idea 
of an “ International University,” and holds that no 
good can come of diluting distinctive national charac- 
teristics with an “insipid cosmopolitanism. On the 
subject of international university congresses he 
offers no opinion. Within a limited field, including 
such questions as co-operation in scientific research 
and facilities for visits by university professors and 
lecturers and advanced students of one country to 
universities į other countries, such congresses, 
suitably organised, might afford opportunities for 
just that personal intercourse, that full and frank and 
generdus interchange of ideas of people determined 
and competent t8 comprehend each other, which are 
ġo airgently necessary, A handbook of international 
organisations, compileg’” by the League of Nations, 
gives particulars of some 350. Several of these, 
such as tke Intetnational Research Council and the 
International Academic Union, are indeed closely 
concerned with university activities, and others, 
such as the International Federation of University 
e Women, bring together students and graduates of 
universities of different countrief, but univeæities 
themselves are conspicuous by their absence. Groups 
represented, by „350 organisations have thought it 
worth while to°devise machinery for cultivating inter- 
petional relationship, but the Universities of the world 
Bave not thought it worth while or, if they have, lack 
the energy tp embody the thought. 

The subject will no doubt be explored by the Section 
of University Relations of the International Institute 
of Intellectual Co-pperation recently established by 
e the League of Nations &t Paris. It may be surmised 
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that in any further development i in this direction that 
may take place due weight will be: assigned to a principle 
the importance of which has been proved by the ex- 
perience of one of the most effective of international 
organisations, namely, the Comité Maritime Inter- 
national. This is the principle of continuity of the 
personnel of the delegations: “The leadigg persons 
who attend the Conferences,” says “a report by Sir 
Leslie Scott, the senior British delegate, in the Times 
of April 16, 1926, “are to a great extent the same. 
But for the mutual tonfidence engendered through 
personal contact with the same men, it would never 
have been possible to reconcile many apparently 
irreconcilable differences. A spirit of trust and friend- 
ship has grown up, which continual changes of personnel 
would have prevented. ... There is no better pre- 
ventive of misunderstandings [than this plan of personal 
continuity in representation], and in order to overcome 
the inherent difficulties of different language, tempera- 
ment, and outlook, it is perhaps an essential condition 
of successful progress.” 

In 1918, on the invitation of the Government of 
the United States, the universities of the British Isles 
sent a representative mission to America, and in the 
following year similar university missions were sent 
te France and Belgium. Much good -feeling was 
generated by these friendly official visits, but the 
precedents thus set have not been followed. The 
Atlantic no doubt presents a formidable obstacle, but 
it is not clear why such missions should not be under- 
taken from time to time as between countries com: 
paratively near to one another. The visits paid on 
such occasions as the celebration of a jubilee or a 
centenary commemoration of the founding of a uni- 
vemity, valuable as they undoubtedly are, are generally 
very brief and ceremonious, and the hosts and guests 
have not? muth time or opportunity for exchange of 
ideas. On the initiative of the University of Basle in 
1922, the universities of Great Britain and Switzerland 
experimented with another kind of international inter- 
course. Delegates met together at Basle as the guests 
of the university, and discussed in sessions extending 
over several days a number of subjects of common 
interest. This venture, like the missions to America, 
France, and Belgium, appeared to meet with the 
approbation of all concerned, but likewise has not, so 
far, been imitated. ` 

-The younger generation is in this matter giving a 
lead to those responsible for university policy. The 
Confédération Internationale des Etudiants, founded 
at Strasbourg in 1919, has now affiliated national unions 
of university students in almost every country of 
Europe and seyeral countries in other parts of the 
world. Regional groups of students in the United 
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States are being organised with the view of affiliation. 
“ The time has come,” says a leaflet issued by the 
National Union of Students of England and Wales, 
“for the young men and women of the universities to 
undertake to a much greater extent than before the 
organisation of activities among themselves, linking 
up the life of each upiversity much more closely with 
that of other universities, and providing facilities for 
themselves (such as tours, congresses, etc.) which will 
give them that wider experience so essential to, the 
education of those who are to ‘become the leaders of 
to-morrow. Such activities by no means impair the 
quality of academic work; rather they enrich and 
supplement it. For example, the N.U.Q arranges 
for its members faculty tours. . . Each year medical, 
agricultural, engineering, theological, and art students 
visit the leading hospitals, laboratories, farms, factories, 
art galleries, etc., of the different countries of Europe.” 
In the past it has been customary to look upon uni- 
versity student organisations only as appertaining to 
particular universities, and not as having national or 
international activities. In the changed conditions 
of to-day it behoves the universities to consider whether 
it is wise to leave the cultivation of the international 
field so largely to their undergraduate and youthful 
graduate members and, it may be added, university 
women, whose International Federation, though not 
rivalling the Confédération Internationale des Étudiants 
in membership, is rapidly extending its influence. 
More effective than such missions or conferences 
are, perhaps, academic institutes in foreign countries, 
a subject which was discussed at length at the annual 
conference of universities of Great Britain and Ireland 
in 1925. In this direction the Office National des 
Universités et Écoles Françaises has been very actwe, 
and there are now French Institutes in London, 
Florence, Naples, Madrid, Barcelona, Pragfe, Sofia, 
and Buenos Aires. The United States has, since the 
War, undertaken a peaceful penetration of universities 
on the eastern side of the Atlantic by means of the 
American University Union in Europe, with divisions at 
Parisand London. The establishment of branches of the 
Union in Rome, Berlin, and Vienna has been suggested, 
an American Institute has been founded at Prague, and 
there are at Geneva an International Educational 
Institute and an International Students’ Union, both 
financed from America, whilst an American committee 
of the Geneva Institute of International Relations 
maintains an office for the reception of English-speaking 
visitors who come to Geneva to study international 
co-operation. This office was evisited dying the 
summer of 1925 by about sooo Americans, The 
newly constituted Comité d’Adminigtration of the 
European centre of the Carnegie Foundation for 
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International Peace contemplates the formf&tion of 
American Institutes, at Berlin, Warsaw, Madrid, Rome, 
and in the Balkans as well as in the,Far ast, South 
America, and Mexico. All these American enterprises 
differ from the French Institutes in that they are 
° entirely indepeffdent of State cbntrol. The same 
applies to the only co ble British Instatute—that 
at Florence—but not, to the Pan-American Union, 
which, through its Educational Section, keeps the 
Latin American universities in touch whh one another. 
Among other institutions through which universities e 
exert an important influence on international relations 
by promoting international comprehension are uni- 
versity fellowships tenablg in foreign countries for 
advanced study and research, and university vacaéion 
courses for foreigners. But, after all, the greatest 
contyibution the universities can make toethe catise of 
international peace is one which Dr. Zimmern seems 
to have overlooked. As Mr. Stanley Baldwin ex- 
plained with admirable force and lucidity in his address 
entitled “ Truth and Politics ” on his inauguration as 
Lord Rector of the University of Edinburgh, the most 
important task of a university student is to learn to 
think clearly, to learn habits of precision in statement, 
honesty in handling evidence, feirntss in presenting a 
cause—in a word, to be true in word and deed, and it 
is truth and the babit of truth alone that will “ destroy 
the face of the covering cast over all people, and the 
veil that is spread over all nations” (Isaiah xxv. 7). 
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Science and the Modern World. 
Science and the Modern World: Lowell Lectures, 1925. 
By Prof. Alfred North Whitehead. Pp. xi%296. 
(Cambridge: At the University Press, 1926.) 12s. 6d. 
net. ee 
T is fortunate that in the twenweth century, science 
and philosophy are beginning to be united in tHe 
same person as they were in the setenteenth century 
before their fatal divorce occurred. Prof. Whiteheac’s 
latest book cries out to be read and re-read and medi- 
tated upon (and to that end if possible possessed) by 
every enan of science who is not content to live merely e 
in hig own special *groove of routine’ and is concerned 
in the trend and tendency of science as a whole; and 
by every philosophes who desires, as he myst, ta keep 
himself in contact with the thoughts “of science. et is 
a work not only of the first importance but also of great 
beauty. Apart from the vivid wnting, the reader’ 
delight arises from two sources : in the first place, from 
the rapid characterisation Jf the various’ epochs into 
which Prof. Whitehead divides the history of modern ` 
scientific thought; and secondly, from his method of 
pointing out ın each epoch jusf how the central thought e 
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of the @poch bears, in the way of contribution or of 
defect, upon the central thought 9f the present as the 
author coneeiveg it. The poe prefiguring him wrote : 
‘and as he works, the industrious bee computes Ars 
time as well as we.’ 
that while the bul& of each isto chapter is simple 
and luminous reading, each thapter contains a few 
pages which demand the closest attention, but work 
with cumulative preparation towards the dramatic 
outcome. è 
The plan of the book is tg begin with the origins of 
modern science out af the Middle Ages, and then after a 
sketch of the history antl nature of mathematics, to take 
in succession the outstanding movements of thought— 
theseventéenth century, which Prof. Whitehead calls the 
century of genius, the eighteenth century, the romantic 
reacfion of the earlier nineteenth century, and thep the 
nineteenth-century science, which is followed by an 
account of the theory of relativity and the quantum 
theory. Certain chapters follow, to which I shall return 
presently. The historical surveys—if I may call them 
so—are distinguished not so much by any learning 
which would cause surprise in reading an author whose 
wide cultivation and breadth of human interest are 30 
well known, as bf the freshness and originality with 
which the salient features are seized. With all its 
rebellion against the rationalism of the Middle Ages and 
its appeal to Nature as the fountainhead of knowledge, 
and submission to “irreducible and stubborn facts ” 
(as he quotes from William James), modern science owes 
to the medieval yationalism its belief in natural order ; 
and th its insistence or ‘the rationality of God con- 
ceived as with the energy of Jehovah and with the 
ratiofiality of a Greek philosopher,’ its ‘ belief in the 
connexion of every occurrence with its antecedents 
‘je perfectly definite ‘manner, exemplifying general 
principles.’ . 
* The service of Bacon to the new learning is acknow- 
ledged with a cordiality and discrimination which con- 
trast refreshingly with the recent meagre and grudging 
commemoration of his anniversary, in an age which 
forgets his scientific inspiration because he was a dis- 
e agreeable person and exaggerated the reach ,of his 
indyctive methods, though even ethere it miggt be 
remembered that he taught the umportance of negative 


-+ instapces. Berkeley is singled ou, as perhaps the most 


fruitéul mind bf the eighteepth century, though he 
affected little the course of science. The chapter on 
“the Romantic Reaction contains a striking study of 
Wordsworth and Shelley as supplying, one in antagon- 
ism to science, the other, Shelley (as he urges in a very 


‘ interesting passage), in full sympathy with science, the 


feeling for the esthetic concreteness of Nature, as a 
. Whole and in its part®, which the ‘matenalism’ of 
* NO. 2955, VOL. 117] 


One result of this procedure 1s, 


science lacked. (In sels ‘the light that never 
was on sea or land ’ as the eternal objects of philosophy, 
Prof. Whitehead has overlooked Sir Walter Raleigh’s , 
pone “of that general misunderstanding, “ Words- 
worth,” pp. 107 ff.) The greatest invention cof the 
nineteenth century he declares was ‘ the invention of 
the method of invention.’ Byt these chapters are 
packed with illuminating aphorisms. ° 

The greater part of the book consists of Lowell 
Legtures given at Boston, and is, therefore, a hemi- 
semi-popular version of Prof. Whitehead’s philosophy of 
Nature as approached from the history of science. It 
has thus the advantage of insinuating mto the scientific 
reader’s mind by a study of science itself the concep- 
tions already reached. But it does much more. It 
presents the main drift of the author’s former work with 
a clearness not before exhibited and perhaps not before 
completely attained ; and it makes new and important 
additions. Prof. Whitehead’s chief interest is to 
substitute for the hitherto prevailing ‘scientific material- 
ism,’ as he calls it, or ‘mechanism,’ with its underlying 
conception of individual bits of matter in motion, the 
conception of ‘ organism.’ 

The first conception became fixed in thought with 
Descartes Its immense service for science Prof. White- 
head does not, of course, deny, but it is an abstraction 
which has broken down in the history of science itself. 
Through the influence of biology and physiology, and 
now of psychology, the notion is imposing itself that 
the enduring things are organisms, and the present 
condition of physics itself he compares to the condition 
of astronomy when people began to help themselves 
with the introduction of epicycles—a sure sign of the 
need for change. He puts the difference this way 
(Pe81): On the current theory a bit of matter has simple 
locaiton, that 13 ‘in expressing its spatio-temporal 
relations%t istadequate to state that it is where it is, in 
a “definite region of space, and throughout a definite 
duration of tıme, apart from any essential reference of 
that bit of matter to other regions of space and to other 
durations of time. The organic theory asserts not only 
internal relatedness within the enduring thing, but 
interaction between all things.’ He goes so far as to 
deny that even spatio-temporal relations between 
things, generally regarded as external, are so (p. 174). 
When it is more fully analysed, this means that each 
thing in Nature mirrors all the rest, or is what he calls 
a ‘ prehension’ of them; a modification of Leibnitz’s 
doctrine (in which he agrees with writers like James 
Ward and others), by which the entities in relation ` 
are not windowless but are in communication with all 
others, as it were by tubes of force. 

This thoroughgoing interrelatedness of events is part 
and parcel of Prof. Whitehead’s concrete treatment of 
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Nature, only he has never.expressed it so explicitly as 
in this kook. Space-tirfe is for him no mere framework 
into which things fit; but Nature, which is essentially 
passage or transition, consists of events, and events are 
slabs or ‘ durations ’ (or portions of stfch) in this passage 
presentéd in sense, in which what he calls ‘ objects ’ (or 
what others have called ‘ universals ’) are ‘ ingredient’ 
and have ‘situation.’ fn this book there are introduced 
af least two new ponceptions, that of ‘ endurance’ or 

‘reiteration,’ and that of ‘value.’ Enduring objects 
are the persisting patterns in which complex eternal 
objects (like yellow, hard, soluble in nitric acid, etc.) 
are actualised in union—not necessarily unchanging 
patterns, but it may be a pattern which is realised in 
succession like that of a musical melody. 

The other notion of ‘ value’ is that which is yielded 
‘by the suggestion of the romantic poets. Value is the 
intrinsic reality of an event, and realisation is in itself 
the attainment of value. It is, in other words, what an 
event counts for in the whole and therefore varies 1m 
degree. But always the wholeness or concreteness of 
events is given fact, and an ‘esthetic attainment is 
interwoven in the texture of realisation’ (pp. 131-2). 

_ do not know if this meaning of value coincides with 
the ordinary use of value in speaking of goodness, truth, 


and beauty as values ; but I incline to think it does.) , 


Finally, going beyond Prof. Whitehead’s previous 
work into what must be supposed to underlie Nature as 
a whole and its parts, we have the notion of an eternal 
activity, which takes the place on this theory of Spinoza’s 
‘Substance’ (a notion tainted, of course, with the 
static conception of the seventeenth century), which 
realises itself in a hierarchy of emerging entities, them- 

selves ‘structures of activity’ which are evolved, 
whereas on the mechanistic theory there is but material 
which endures. “ 

These necessarily brief and condensed outlines might 
gave the impression that the book largely moves among 
attenuated conceptions. The reverse is the fact ; it is 
always a man of science using philosophy as a critic of 
abstractions. The physicist in particular may find 
discussions of pending physical problems in the highly 
suggestive interpretation in Chap. ii. of the strange dis- 
continuity in the paths of electrons within the atom, so 
that they occupy a series of isolated dots rather than a 
continuous line; and in the treatment in Chap. vii. of 
the quantum theory on the lines of the organic concep- 
tion. These suggestions I must content myself barely 
to refer to. 

The most difficult part of the book concerns Prof. 
Whitehead’s differences fron?the orthodox treatment of 
relativity and in particular his conception of time. 
Time is distinguished from duration. Ina duration we 
have measurable or, as Prof. Bergson safs spatialised, 
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time. Time itself is denied to be extensivé (and 
indeed it is fairly clear that as a dimension of the 
spatio-temporal nature time cannot be gf the same sort 
as the dimensions of space). But we are then met with 
the doctrine that time is a sheer or atomic succession of 
"epochal duration’; the time within the duration 
being needed to secure thf realisation of the enduring 
objects. These are stiff considerations, and I confess 
that I have not yet been able to get inside them com- 
pletely. In other words, I cannot at present find room * 


for any time except what is implied in the spatio- e 


temporal process. All the more reqson for myself and 
others to penetrate them, for they are an essential part 


of Prof. Whitehead’s speculations. They are intimately - 


related with some other features of the doctrine, the 
suggestion (p. 131) of a wider evolutien beyond Nature 
itself, and within which Nature is but a limited mode, 
the hint here and in earlier work of a transition from 
Nature to what is left unexplained under the designa- 
tion of ‘ mind’ (for when Prof. Whitehead speaks of per- 
ceiving or a percipient event, this is but a bodily event, 
the functioning of which is consciouness, and he very 
forcibly observes å propos of some interpretations of 
relativity as an affair of the mind, that what we are 
concerned with is not the observer’s mifid but his body) ; 
finally, the whole relation between the world of eternal 
objects and the actual world. 

As to the rest of the book, I can barely mention the 
last two chapters, one on religion and science which is 
quite admirably done, and the last on requisites for 
social progress, which largely turns on the gorrection of 
our specialised education by theecultivation of sengb for 
concrete organic wholes, that is in the widest sense 
of ‘ art.’ s 

Two other chapters, x. and xi., on ‘ Abstraction’ and 
‘God’ do not belong to the origifial Lowell lectureg, 
and though they are a completidh of the conception of 
the book and necessary to Prof. Whitehead’s thought, * 
and from the philosopher’s point of sview the most 
important novelty of the book, do, to some extent, 
interfere with the artistic unity of the work. They are 
an exquisite piece of metaphysical work, as if one were 
hearing g new Plato expound the relation of“ forms’ 
(ideas) to actual reality, and the intercommunion pf 
‘forms’ But they are too condensed to bear repro- 
duction, ahd they will be of less interest to the purely 
scientific reader. For the same reasoh®I omit any 
attempt to affiliate Prof. Whitehead with other, living 
or recent, philosophers—a subject of great interest. We 
may hope that we shall not have to wait long for fuller 
exposition of these matters andemore light upon some of 
those difficulties to which I have referred. Meantime 
we must be thankful for the present book, which is 
without any exaggeration one of*immense significance. 
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. Agaifist a second edition I note a few trifling mis- 

prints : p. 20, line 10; p. ror, line 13; p. 105, line 10 ; 

p. 160, lines ; p 177, line 9 from foot ; and add a query 

as to whether there is not some mistake in the second 

“impassible’ (p. 11). A misprint on p. 117, ‘ thoughts 
too deep for termS,’ is too poignant fr tears. 

~Y : S. ALEXANDER. 
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“The Histosy of Electrical Communication. 


e Board of Education. C of the Collections in the 
. Serence Museum, South Kensington ; with Descriptive 
and Historical Notes and Ilusiraions. Electrical 
` Communication. 1: Line Telegraphy and Tele- 
phony.” Compiled by R. P. G. Denman. Pp. 
55+12 plates.. (London: H.M. Stationery Office, 
1§26.) gd. net. 
O derive the full educational benefit om a 
science museum, it is necessary to read a good 
descriptive and historical catalogue of the exhibits 
before visiting it. This section of the catalogue of the 
Science Museum, South Kensington, describing line 
telegraphy and telephony excellently fulfils this 
purpose. As the exhibits described are typical of the 
various stages of the development of the art, it will 
prove very helpful to every student of applied electricity, 
whatever his'age may be. 
In the introduction the earliest attempts at electric 
signalling are described. It is related how in 1730 
» Stephen Gray demonstrated by means of frictional 
electricity that a down feather could be moved at-a 
distance of 800 feet,” A few years later the Abbé 
Nollet formed a ring of Carthusian monks, 1800 yards 
in length, holding on to iron wires which connected 
them in series. ° He then discharged a battery of Ley- 
e den jars round the loop. The simultaneous leap made 
iby each monk pro*ed.the rapidity of the discharge, and 
“that its intensity was practically the same at all points. 
Desagulitrs repeated some of Stephen Gray’s experi- 
ments in 1738. It is interesting to remember that the 
Royal Society gave the first Copley medal to Gray and 
the second to Desaguliers. The latter received no 
e less than three Copley medals, thus beating Faraday, 
who only received two. Cawthofh, in his “ Vanity of 
Human a » thus relates his end; 
- “Ca Britain - 


oa oe poe, T, r, pegeri r weeping mise to tl fell ? 
ug 


How two ous kings to view ' 
" All Boyle lenapbied, and all Bacon knew, 
2 Died in a cell, without a friend to save, 
Withdut a guinea and without & grave,” 
The last of the. frictional elettricity systems was 
developed. by Sir Francis Ronalds in 1816. After this, 
inventors turned “the attention to the much more 
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seme i 
convenient voltaic systems. Wheatstone and Cooke 
took out their first patent in 837 for a method for 
giving signals by means of electric currents. A few 
years later a telegraph was working between Padding- 
ton and Slough, a tlistance of 18 miles. In 1843, with 
funds granted by Congress, Prof. Morse conStructed ` 
a line between Washington and Baltimore. The arma- 
ture on the receiving instrament’ moved batkwards and 
forwards printing zigzag lines on a moving strip of 
paper. This instrument was later supplanted by the 

‘ soundeh,’ operatorsefinding it easier to listen to the 
clicks of the armature against the upper and lower stops 
than to read the slips. Messages with.this instrument 
can be sent at the rate of 40 words a minute. Cooke 
and Wheatstone’s revolving disc telegraph of 1840 


reminds one of some of the apparatus used in modern 


automatic telephony. Hughes% type printing telegraph 
still survives. 

Exhibit No. 2 shows Ronalds’s 1816 telegraph and 
gives a vivid picture of science at that date. The 
invention was brought to the notice of the Admiralty, 
who thought it “ wholly unnecessary.” Ronalds there- 
fore never proceeded with it. No. 7 shows Cooke’s 
original electric alarum. Finding that this instrument _ 
did not work satisfactorily, Cooke consulted Wheat- 
stone. This resulted in one of Wheatstone’s greatest 
“inventions—the relay—developments of which are in 
use in practically all modern telegraph systems. Wheat- 
stone’s five needle instrument (exhibit No. 9), made in 
1837, consisting practically. of five galvanometers, 
shows some of his methods of overcoming difficulties. 
No. 30 shows the Fullerphone, an instrument used exten- 
sively in the War. By means of this instrument both 
telegraph and telephone services can be worked 
sjmultaneously over the same wire. 

There is an excellent exhibit of Murray automatic 
printing telegraph apparatus, a system which may be 
extensively used in the future. The submarine cable 
exhibits are very interesting. A specimen of the first 
cable laid between Dover and Calais in 1850 is shown. 
We always understood, however, that it was the anchor 
of a French fishing smack that broke the cable and not 
the action of the tides. One of the first mirror galvano- 
meters, designed in 1858 by Lord Kelvin, then Prof. W.: 
Thomson, is shown (No. 60).. Then we have the siphon 
recorder and specimens of early Atlantic cables. 

- Varley’s carbon lightning protector (No. 88), patented 
so far back as 1866 by the brothers Varley, consists of 
two copper points nearly touching one another in a 
small box filled with powdered carbon. It is supposed 
to be a non-conductor up*to a definite voltage and a 
conductor for a higher voltage. Something similar to 
this was invented by the French electrician Thury some 
years ago fof use on his high-tension direct-current 
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system. It seems to the writer that if something 
thoroughly trustworth} of this nature were invented it 
would perform admirably the functions of an electrical 
safety valve and a lightning protector. $ 

There is a good exhibit of telephche transmitters and 
receivefs. The Strowger automatic telephone sets and 
the working.model of the automatic telephone system 
for the London afea will interest many. The model is 
probably for its size the most complex mechanism 
extant. Six exchange switching centres are repre 
sented ; access to these can be obtained by a num 
of automatic telephones included in the exhibit. 
Visitors may make test calls with these instruments 
and trace the progress of their call through thẹ successive 
pieces of apparatus. They can also see how the call 
proceeds from one automatic exchange to another or 
a manually operated xchange. The telephone call 
meter (No. 136), which registers the number of effective 
calls made by a subscriber, is of general interest. 

An interesting exhibition of telephotographs (No. 
140), presented by the Intemational Western Electric 
Co., shows the degree of technical excellence to which the 
transmission of pictures over long telephone lines has 
. now been carried. This application of science has been 





rendered possible by the grouping of many modern, 


inventions together. The thermionic valve, thg 
carrier current transmission system, and the photo- 
electric cell are all used in the system. The method is 
a trustworthy one. A positive transparency prepared 
by any photographer can be sent, even although still 
wet, over telephone lines of any length in a few minutes, 
and after the usual photographic development of the 
received picture it can be produced in a newspaper. 
, ALR. 


. 





Nitrogenous Derivatives of the Sugars. 
Hexosamines and Mucoproteins. By P. A. Levené. 
(Monographs on eBiochemistry.) Pp. x + 163. 
(London: Longmans, Green and Co., ` 1925.) 

tos. 6d. net. ? 
R. LEVENE’S monograph deals with an im- 
portant group of natural compounds, closely 
related to the simple sugars. Some of the properties 
of the parent-compounds are described briefly in the 
first chapter, in which the existence of ring-systems 
of different size is referred to; but Haworth’s proof 
that even glucose itself contains a 6-atom instead of 
a 5-atom ring calls for a further revision of formule 
which have been accepted for a generation without 
any foundation of experimental proof. The pemarks 
of the author, in reference to chitosamine, that “ much 
of the chemical structure of the sugar was formulated 
correctly rather by instinct than by experimental 
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evidence,” appears to be capable of a much wider 
application, but with a reservation as to the necessary 
correctness of the ‘instinctive ” formule. - 

The following chapters of the book deal with the 


bexosamines and their derivatives, with the hexos- 


aminic and amiffoheptonic acids afid with the anhy- 
drohexoses. Important%ections are devoted to the 
configuration of these sugar-derivatives, and the study 
of this problem has led the author inevitably to the 
problem of the Walden inversion in tle sugar series, 


on which he is now undertaking experimental work e 


with the view of determining whether a change in 
polarity of a group attached to*an asymmetric carbon 
atom does or does not change the direction of rotation. 

The later part of the book deals with mutoproteims. 
These are complex proteins, in which the protein part 
varies widely from tissue to tissue and from specits to 
species, whilst the carbohydrate group is always linked 
with sulphuric acid, the group being built up from 
equimolecular proportions of sulphuric acid, acetic 
acid, hexosamine, and glucuronic acid. These complex 
compounds have been made the subject of an intensive 
chemical investigation, in the course of which new 
ground has been broken in the preparation of sulphuric 
esters of simple carbohydrates. The field for investiga- 
tion is a very wide one, and there are many difficulties 
to be overcome ; but the author has given an admirable 
review of the present position. His chapters on 
‘Methods’ describe the basic chemical operations 
which must precede any further investigations in this 
direction. $ A 


——#. 


Bird Life and Natural Selection. . 
Indian Bird Life: or the Struggle for Inxistence of Birds 





in India. By Douglas Dewar. Pp. XV+27§. o 


(London: John Lane, The Badley Head, Ltd., 1925.) 
4s. 6d. net. i ° 
E congratulate Mr. Dewar inf having written 

the best of the very numerous books which 

he has brought out. In his introduction he rather 
frightens us when he hints that he is going to show us 


to whateextent Darwin was right or the reyerse in his e 


theories. As we rdd, however, we find that this 
apparently is not his object, and that all he intends to 
do is to quote examples of how natural selegtion may 
be influenced by environment or, in some cases, Row 


neither natural selection nor environment can, in his , 


opinion, account for what happens. The author’s ° 
quotations are well selected but his theories gre quaint. 
There are but few scientific, ‘workers ewho will agree 
with Mr. Dewar’s theory that much of what occurs in 
life is due to ‘luck? On p. 260 þe remarks, “the 


struggle for existence of birds fesults in the weeding 


. 


è desideratum for all naturalists. . 
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out of fhe unlucky rather than the less fit.” We hope 
that when Mr. Dewar has again his own work 
and the excellent examples given therein of the sur- 
vival of the fittest, he will feel in a position to change 
his mind. The book consists of a compilation of facts 
and statements r&corded by other® but Mr. Dewar 
has done an excellent piece Vf work in bringing these 
same facts and statements together and in arranging 
them in so readable and interesting a form. The 
“reader can dfaw his: own conclusions from what is 

e written, and, even if these conclusions do not agree 
with those of the author, he will be none the less in- 
debted to him. ë ; 

Mr. Dewars observations on the extraordinary 
mertality*amongst*young birds and upon the small 
percentage .of eggs which ever hatch are most interest- 
ing ‘although very far from complete. The chapter 
on competition for nesting sites is not so good, for we 
have more of the author’s deductions and fewer facts 
from other people, whilst in some places he undoubtedly 
goes astray both in his facts and in his conclusions. 
This is especially the case when he dilates on the life 
history of some of the parasitic cuckoos, for he has 
apparently not read certain recent papers in the Proc. 
Zool. Soc. showin how over-production of the eggs of 
cuckoos, where these birds become too common, works 
out their own destruction. 

We think Mr. Dewar will also have some difficulty 
in convincing his readers that his conclusions as to 
breeding behaviour are correct. Thus we notice that 
he considers,lapwings and other birds which try to 
draw’ intruders from the vicinity of their eggs or young 
by feigning injury, are merely the victims of unbalanced 
mioðs. Those who have seen birds behaving in this 
manner and notemerely read articles referring to them, 

e ‘pow well that such birds show most conclusively. in 
many ways that they afe acting for the definite purpose 
“of saving their property. Whether, however, we agree 
with Mr. Dewar’s conclusions or not, every one interested 
in the question of evolution and environment should 
read his book, and we may end as we began by con- 
gratulating him on having compiled a work which is a 

e 


ela re 
Our Bookshelf. Š 


Hedith afd eBnoironmeni. BY Leonard Hill and 
Argyll Campbell. Pp. xix 4,208 +8 plates. (London: 

e Edward Arnold and Co., 1925.) 12s. 6d. net. 

* Tms handbook deals in the space of two hundred pages 
with subjgcts of so personal and intimate a character 
that there’ is ngt a single individual who could fail to 
be interested by a very large portion of it, especially 
as it contains a good deal of straight talk on clothes, 
food, light, and apen air. The subject matter, though 


e presented in non-techñical language, is based on sound 
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scientific investigations which may be examined more 
fully in the Medical Research Gouncil’s Special Report 
Series, Nos. 32 and 52 dealing with “ The Science of 
Ventilation and Open-air Treatment,” Parts I. and IO., 
and No. 73 “The Kata-thermometer in Studies of 
Body-heat and Efficiency,” written by Prof. Leonard 
Hill. These two authors have rendered a sociat service 
in presenting to the individual a rational method of 


; Ee piem ’ and in laying dowr the, guidiag principles 
for the heating, lighting, and ventilation of factories, 
schools, public and other buildings where large numbers 
of people congregate. In this connexion the book: is 
of especial value toeemployers of labour and public 
health bodies. oo 

Our daily papers have recently shown the only too 
frequent outbreaks of fire in country houses. Here we 
see the ingtallation of modern systems of lighting and 
heating in old structures, never intended for them, 
followed by a very obvious and expected result. Results 
not quite so obvious must accrue from the present-day 
practice of designing of houses by architect’s draughts- 
men without the co-operation of sanitary engineers 
from the outset ; the latter are called in only when new 
houses are nearing completion. The book establishes 
a plea for the designing of suitable systems of heating 
and ventilation before the foundations of buildings are 
laid. - 

One of the present authors was the first to stress the 
importance of the'tonic effect of moving-air upon the 
human body, and it is in the correlation of this with a 
sense of comfort and general well-being that the kata- 
thermometer designed by Prof. Hill has been of such 
great use. Di illustrating the use of this in- 
strument and the results obtained with it are given. 
These are very clear, with the exception of Fig. 13, 
which has suffered in reproduction. ` 

Employers of labour will be specially interested in 
the inexpensive improvements suggested in their trades, 
whereby the comfort and efficiency of the worker are 
enhanced and the output consequently increased. 

To physicists, the description of the kata-ther- 
mpmeter designed by Prof. Hill and its recording 
pattern evolved by E. Schuster may not be new, but 
the resylts of its applications are likely to prove in- 
teresting. detailed account of these instruments is 
given at the end of the book specially for the information 
of ventilating engineers. . 

Insulated Electric Cables. -By C. J. Beaver. In 

Two Parts. PartI. Materials and Design. Pp. 264. 

(London: Ernest Benn, Ltd., 1926.) 36s. net. 


ALTHOUGH the manufacture of electric cables is a 
comparatively recent industry, the progress that has 
been made in their design and method of manufacture 
is most satisfactory. the early days of electric 
lighting it was common to use bare conductors laid 
in pipes filled with oil, the wrappings of the conductors 
being used simply as spacing materials. In the Edison 
system, for example, the conductors consisted simply 
of copper rods wound over with jute rope and drawn 
into iron pipes. The Crémpton system also, which 
consistéd of bare strip conductors im a culvert, was 
extensively used in the early days, and some of it is 
in use to-day after thirty years’ service. The great 
improvements that have recently been made in cables 
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are mainly due to the great encouragement given by 
the manufacturers to mathematical and physical 
research, In this volume Mr. Beaver discusses the 
materials used in the manufacture and the design of 
electric cables. An excellent résumé is given of the 
latest practice and the most modern theories which 
are used in design. _ 

So far as conductors are concerned, aluminium seems 
to be coming to the front. A very careful comparison 
is made of the relative properties of conductors. It 
is pointed out that for conductors of equal resistance, 
aluminium conductors are only half the weight. of 
copper conductors. Hence as tMe price of aluminium 
per pound is less than double the price of copper, 
aluminium conductors are indicated for many purposes. 
During the War, Germany was very short of these 
metals and so invented a method of productng zinc in 
the form of a ductile wire, but its low melting-pomt 
renders the soldering of joints with this material a 
very difficult operatiof&. The increasing use of high 
pressures has made very elaborate -researches on the 
properties of dielectrics necessary. The author de- 
scribes many of these problems. Reference is made 
to the use of vulcanised bitumen as an ‘ ozone-proof’ 
covering for rubber dielectrics. We can recommend 
this book. 


. Rambles in Vedénia. By B. R. Rajam Aiyar. Being 
a Collection of his Contributions to the Prabuddha 
Bharata, 1896-98. Pp. xlvi+ 888. (London: George 
Allen and Unwin, Ltd., 1925.) 12s. 6d. net. ° 


Raja Arvar, scholar, poet, and philosopher, was born 
in 1872 at Batlagundai, a village in the ure, district. 
He entered the Christian College, Madras, in 1887, 
graduating in 1889, and attended the Law College 
for three years. He then devoted himself for a 
time to letters, but later turned .to philosophy and 
religion. After a period of preparation he took up 
. what can only be described as the rôle of an evangelist. 
He founded a monthly ine, Prabuddha Bhérata, 
which ran for two years with some success, but was 
brought to an end by his premature decease at the 
age of twenty-eight years. This brief sketgh of his 
career is necessary for a just appreciation of this reprint 
of some of his work. In “ Rambles in Vedânta ” we 
bave a number of the articles, poems, aphorisms, 
essays, and tales which he contributed to the magazine, 
bothunder his own name and under various pseudonyms. 
He himself describes them as an exposition of the 
principles of the ideals of the Vedanta which he aimed 
: at presenting in their purest and simplest form, remov- 
ing the misconceptions and mysticism which. had 
gathered round them. He had studied arduously the 
Upanishads, the Gita, and the work of Sankara to this 
end. But his interpretation was peculiar and individual; 
and his work shows that he had been strongly in- 
fluenced by his reading in English literature, of which 
he had a real and keen but critical appreciation. If, 
therefore, his guidance in Hindu philosophy and 
religion can be accepted 8nly with some reserve, the 
book is none the less valuable to Western ers as 
affording an insight into a personality which could 
perhaps have been produced nowhere but in the India 
of the end of the nineteenth century. 
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The Pathology of Tumours. By Prof. E. H Kettle. 
Second edition. Ep. vilit+285+4 plates. (London: 
H. K. Lewis and Co., Ltd., 1925.) gas. Qd. net. 


Tue second edition of Prof. Kettle’s book is arranged 
on the plan of the first, with the addition of many new 
i and some revision of the, text, particularly 
biology of tumours. The 
substitution of drąwi or many of the photographs 
contained in the previoys edition is a welcome improve- 
ment, since to the student entering on the study of 
pathology photographs are rarely satisfactory. The 
inclusion of a chapter on treatment is unusual in a 
volume of this type, bute it is not cpa re out-of- * 
place, and a correlation of pathology and therapeutics 
enables the student more ready ‘to grasp the general 
principles of both these branches of medicine. 

Prof. Kettle’s brief sumfnary pf the experimental 
study of cancer is excellent. He recognises fully the 
value of research work on the tumours of fowls and 
animals, considering it proved that thee criteria by 
which we recognise a malignant tumour in mankind 
hold good in the mouse and other creatures. The work 


in the section on the gen 


‘of W. E. Gye raises questions of the first moment, and 


“the parasitic nature of, at any rate, one form of 
malignant growth would seem to be proved.” 

The book is very well illustrated and indexed, anc 
for medical students is ideal as an introduction to the 
subject of neoplasms and to the study of pathology in 
general. ` . 


A Text-Book of Inorgamc Chemistry. Edited by Dr. 
J. Newton Friend. Vol. 3, Part 1: The Alkaline 
Earth Metals. By Dr. May Sybil Burr (née Leslie). 

Griffin’s Scientific Text-Books.) Pp. xxvi+ 346. 
ndon : C. Griffin and Co., Ltd., 1925.) 20s. net. 

Tms part of Dr. Friend’s.‘ Inorganic Chemistry ” deals 

with the triad of alkaline earth metals (calcium, 

strontium, barium) and with redium and its compdunds. 

It contains an immense amount of detail, as is indicated 

by the fact that the footnotes include on the average at 

least one reference for every three or four lines in the 

text ; but for this very reason the book is much more 

suitable for use as a work of reference than for continueut, 
reading. In accordance with "general policy, illustra- 

tions have been restricted to half-a-dozen equilibrium 

diagrams, and no figures are given ofthe plant used to 

manufacture products such as calcium carbide, cement, 

or glass. Special attention has been paid to agricultural 

questions arising out of the use of calcium cyanamide 

and of calcium phosphates as fertilisers. 


La lumière et les radiations imvtsibles. Rar Prof. A. è 
Bogtaric. (Bibligthéque de philosophie scientifique.) 
Pp.. 284. (Paris: Emest Flammarion, 1925.) 
to francs. 7 

Tms book gives a somewhat popular*and pian rapt 

matical survey of the tktories of light and the pheno- 

mena of radiation. It embraces a very wide range ob 
phenomena, including, for example, the colour of thé 
night sky, the pressure of light and its cosmic import- 
ance, and the behaviour of a ray,of light passing 
through a gravitatibnal field. The final chapter deals - 
with the ether and is very well written; the more 
difficult experiments associated with the ether are 
described in an appendix. a . 
. . 
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Letters to the Editor. 
[The Editar dges not kold himself responsible for 
opinions by kis “correspondents. Neither 


cin he undertake lo return, nor to correspond with 


the writers of, rejected manuscripts intended for, 


this or any other part of Naturt: No notice ts 
taken of anonymous comsmeunecations.| 
On Prof. Miller’s Ether Drift Experiment. 


Some time ago I was told (I think by Prof. R. W. 
Wood) that the late, Prof. Morley had expressed 
himself as anxious about the immense su cture 

*that had been built on the null result obtamed by 
Prof. Michelson and himself during a comparatively 
few very careful e iments. He was anxious that 
the experiment should be ted under different 
conditions and the result,co ed. We now know 
thgt such *repetitiom has been undertaken, at first in 
connexion with Prof. Morley, by Prof. D. C. Miller of 
Cleveland, for whése zeal, enthusiasm, and enterprise 
we must feel high admiration. Not six or a dozen 
repetitions, but thousands of them, have now been 
made, on the tops of mountains, on plains, with 
frames of different materials, and with a sufficient 
length of light path to give a result of 1 part in 
tooo millon. e undoubted result of these repeti- 
tions has been to confirm the null result of Michelson 
and Morley, so far as the orbital motion of the 
earth, and thereby esta one of the foundations on 
which the th of relativity was at first based, up to 
what at that daje had seemed to be the probable 
errors of experiment. 

Whether there is anything more to be deducéd 
from Prof. Miller’s results (he clearly thinks there 1s) 
is a matter which ia manifestly sub judica. His first 
reported claim, that the result on the top of a mountain 
was much ter than on a plain, could scarcely be 

ted. that had beén = the ideas involved 
would have been extremely difficult and revolutionary. 
It is a relief ta, know that that, at any rate, 1s no 
lon ipa ee The plage at which the experiment is 
ormed seems to matter not at all; and that is a 
great simplification, for it enables us to open our 
minds to see whether there is an that can be 
admitted in hi t claim. Prot. Miller has 
studied and plo all his results in an admirable 
emenner; and the only question is whether the out- 
come should be ered as practically zero, or 
whether (as he believeS) there 1s a real residual effect 
which has to be accounted for. i 

What Rrof. Miller now claims to have detected is 
a drift of the solar system in a direction approximately 
normal to the plane of the ecliptic, a drift which could 
not have been observed ad the conditions of the 
early experiments. But the pressing question is 
whether such a drift has been observed Bow. That 


° it is contrary to the main postulate of the thtory of 


relativity, namely, that ‘no efft due to motion 
through the ether can ever be observed, or, in other 
words, that everytbing goes on as if the etker did not 
exist? cannet ae opposition. For that is just 
the postulate which se a and it has 
never been finally proven ; Aah it has been made 
‘plausible by the verification of deductions made by 


its aid. 
The ent of Prof. Miller, as I understand it, is 
that there fs a slight residual effect due even to the 


earth’s orbital motion, bùt so small that it comes ' 


within the limits of what js possible to observe. The 
effect 13 by no means of the full m tude, but is, as 
it were, dilated down todsay) one- of its theorètical 


. * value by some unknown cause, which he conjectures 
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may be the FitrGerald-Lorentz contraction It seems 
just possible that the FitzGeraM contraction, though 
shown by Lorentz to compensate, does not compen- 
sate completely. Whether the compensation is 
complete*or not, however, is a theoretical matter of 
some reuse which has not yet been thoroughly 
gone into, so far as I know, though reference may be 
made to a short paper by Sır Joseph Larmor in the 
Pinl. Mag. for June 1904. If any good reason can be 
adduced for an outstanding distrepancy, that would 
strengthen Prof. Miller’s position enormonsly; but 
nnil such reason is forthcoming the discrepancy must ` 
Assuming for the 


oment that the orbital motion 
does show & very 


ht and im tible or barely 
perceptible residual effect, Prof. Vulle: dais a larger 
effect, even ten times as large, which, plotted in 
accordance with sidereal time, could be accounted for 
by a cosmic drift of considerable magnitude if that 
too were diluted down by the same unknown cause 
and in the same ratio. He does not claim that the 
main drift of the solar system jp observed, but only a 
residual fraction of it; and unless some reason can be 
given why there should be this residual fraction,.and 
why the compensation should not be complete, it is 
dangerous to accept the result as certain, in spite of 
the skill with which Prof. Miller disentangles it from 
lis multitude of observations and presents it as a 
small but recognisable and definite result. j 
a Soy importance of such a result, if it can be 
estabhshed, must make us very wary in accepting 


evidence for it, reer ia view of the many dis- 
itherto the observations have been 


tur causes. 

with the view of displaying the reality of this 
gup ether drift. But suppose ey were plotted 
with some other object in view. For example, 


suppose they were plotted on the hypothesis that the 
south side of the housing of the instrument was 
slightly warmer than the north side. How would the 
average Curve with that? An interferometer 
with so long a length of light path is a termbly sensitive 
instrument. The heat of the source of lght, the 
warmth of the body of the observer, the exposure to 
radiation from the sun on one side and into space on 
the other, have all to be carefully conmdered. It is 
rather surprising that the readings were made by a 
peripatetic observer, with the instrument in constant 
afti not very slow rotation. Under those conditions 
even the rotation of the earth might have a tic 
influence, and one would have thought that a stoppage 
of the frame and a ing of the fringes by a seated 
observer in many azimuths, would have been more 
satisfactory. It must be admitted as unlikely that 
an ether drift has been discovered by optical means ; 
but the unlikely is not the impossible. 

Assuming that the tions have been made with 
the cold-blooded and sinlled ner | of a Greenwich 
observer without regard to any theory whatever, 
and that the residual effect 18 uine, then some 
result ought to be deduced; whether ıt be the 
important one claimed by Prof. Miller, or some more 
commonplace explanation. Meanwhile, one undoubted 
result does emerge from all this labour, namely, that 
the certain motion of the earth in 1ts orbit tails to, 
give any but a minute residual and doubtful effect— 
which is a the conclusion put forward by Michelson 
and Morley, a conclusion hitherto accepted by the 
nd ‘that there remains a 
residual effect to ba Steen and either established 
or negattved. The history of science has constantly 
shown that small residual effects may contain the germ 
of important discoveries. I hope that it may turn out 
so in the presefit instance, though I cannot say that I 
hope it with any confidence. OLIVER LODGE. 


scientific world. 
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Photograms of Ayrore in Southern Norway. 

Sméz 1911 photograms of aurora have been taken 
systematically from my stations in southern Norway, 
and many hundred photograms and ordinasy photo- 


graphs have been measured and galculated in order 
fo Tn the height and situation of aurora in space. 
Ad report of the results from 1g11 to 1922 has 


recently been ted to the Academy of Science 
in Oslo, and it 1s fo beh that the publication will 
not be very long delay During the years 1923, 
1924, 1925, and 1926 the work has been continued, 
with sux stations at work, and more than 250 success- 
ful photograms have been taken, and several hundyed 
photographs, This material, włłich has not yet been 
completely measured and calculated, will be a very 
valuable supplement to that mentioned above. 
y this spring, during the splendid auroras 
Se a a a Maks eid 6, series of 
in pa na has been taken. anu- 
ary 26 I saw aurora from my house at Bygdø 
near Oslo, at 17 h. 40 m. Greenwich time, as a green- 
ellow arc under the? Great Bear. Some utes 
tater a reddish to violet coloration appeared in the 
north-west, which had a quite diffuse character with- 
out visible rays. I took a series of photographs of it, 
and on the plates Mun small rays are ibla which 
could not be detected visually? tes Sonja E.-W , 
Herzog, Bremen.) About 18h. 30m. the aurora was 
splendid. Two arcs stretched over the heavens, from 
west to east; the northern was red and the southern 
was green. I am sorry to say that I’did not get 
poe of these arcs; visual observations from 
k and from central Norway show that the red 
arc had an altitude much greater than the green one.* 
About 19h. the red arc had dissolved into Tea 
rays which formed a beautiful corona. Of this I 
succeeded in a series of ph phs which 
showed that the point of radiation a somewhat 
abnormal situation: height above the horizon 72°, 
azimuth +3° to +4° (mean from 61 photographs 
during the period 1911 to 1922, are 70° and +9°7° 
tively). ae 
= Gan the first period of activity ended, 
and it was not until about 21 h. that a new period of 
great activity began. The red coloration was some- 
imes ingly intense, in spite of the full moon, 
especially in the north-east. About 23h. 30m. the 
. aurora was again quiet, but the third period of activity 
occurred, about ight to r h. in the morning, when 
the observations ceased. As the long seties 8f photo- 
grams (about twenty) have not yet calculatefl, 
we will content o ves with this short report. ' 
On February 24 the aurora ap again with 
fine yellowish-green curtains at 18h. 15m. to 18h. 
50 m. in the north up to the polar star, and I saw the 
green anrora line in the zenith and to the south. But 
clouds np over the sky rendered photographic work 
im e 
o next groat aurora a on March 5. 
rayson the northern sky and in the zenith were o 
already at 18h. At 18h. 30m. I got into telephonic 
connexion between my station at Bygdẹ and my 
station at Tomte (48 km. to the N WW. of Bygdg), 
where the Antarctic explorer Carsten Borchgrevink 
took pao ogtaphs simultaneously instructions 
through the telephone. We succeeded in taking about 
48 photograms, 30 of which were successful. One of 
these is reproduced in Figg. 1 and 2. 
The measurements and calculation of this photo- 
gram showed that the altitude of the lower border 
was unusually high; four pomts at the feet of the rays 


1 I have seen an analogon phenomenon prenous! Neterwissen- 
scha fiom, 1933, p. 338). res 
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gave the altitudes of 135, 132, 131, and 137 kn#. above 
I ed at least 
Of this i ing curtain we took a series 
which shoed that the lower*border was 
descending and imcreasing in brilliancy, 
etaed computatons have not yet been 


350 km. 
of pho 
continu 
but the 
ade. 
iof of activity ended*about 20h io m. 
at abet 21h. rom with a diffuse 
arc ın the northe This successively stronger, 
and ed at about gi E 27m into rays and cur- 
tains which lasted until about 22h. In the meantime 








F. = curtain amiini bY t 
sia phere X at Tømte.. otco ge parallax Ey by Canis 
same 
e 
the station in Hennes had been ready for work and 
five interesting photographs were taken simultane 
ously from the stations 4, Témte, and Kongs- 


berg (mutual distances 48,64,and1rogkm), Alsomy ° - 


two stations Oslo and borg were*now in agtion 
and obtained five succe8Sful photograms. After 22 h. 
the aurora retired to the done and remained stationarye 
as a low diffuse arc near the horizon. z 
The third great aurora appeared on Marcho Iam 
sorry that I was absent from my station*during the 
maximum activity pf the asrora. Ntvertheless, some 
photographs of corona were obtained, and a few 
obits none of which have yet been calculated. 
er aurore, but not so brilliant, were observed and 
photographed from my stations on February I0, 11, è 
. e 
° . 
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I3; 23, ®n March 3, Io, 11, 12, 13, 14, 16, 19, 21, all on- 


April ro, and on May 3. 

In connexion with thease phenomena, Mr. Baldermo 
in Hemn en, Norway, has made an in- 
In a letter to me dated March 
12 he says: “About three weeks ago I observed that 
mnt i lights influenced my wireless set. I obe 
served that e time the jorne ts appeared 
against the zenith and on uthern heavens, there 
was heard a cracking noise in the telephones.* I un- 
coupled the antenna from the apparatus and the latter 
appeared to have static eharges. Against earth these 
‘can over to a,distance of up to 15 mm. abont three 
ee yee ee on 
creased, the charge isappeared, The 
night was almost çlear woe Wake wmd., I have 

, observed the same pig coor twice later on.” 

In a su uent he gave mo a drawing of his 
antenna, which shows t the top of it is about 12 
metres above the ground. . From this it seems that 
soe aurora sometimes modifies enormously the poten- 
aho 


be yerified by other observers. 
`~ CARL STZRMER. 





Propagation of a Single Harmonic Wave in a 
Medium in which the Group Velocity and Wave 
Velocity are the same. 


Ir 1s, I believe, held by many physicists that it 1s 
impossible to initiate or transmit a single wave in 
which the displacement is a simple harmonic function 
of time and spac’ throughott. 

The object of this note is to show that, given certain 
initial conditions, single waves or finite trams of waveé 
which from beginning to end are of the simple har- 
monic type can be initiated and will travel un 
in form; and further that, with shghtly modified 
conditions, fractional of such waves can also be 
pro ted unchanged, and will travel with the same 
Palace as the complete wive of which they would 
form p part.* ° 

“Consider first an infftite train of waves in which 
the displacement referred to the ans XX, Fig. 1, 18 


* 3 f. 
rum at Rest. 





*, 
: A Mechum at fast. * 
ee e Fro r 
Biven by y=a sin pa, where a is the amplitude and 
=2rf. . 
in RE ee and minimum value of y the 
medium is at rest and the displacement velocity is 
zero. If the curve is referred to an axis OX’, touching 
the maxima or minima with the ongin at O, the 
equation becomes y’=a(1-cosps’). At y =0, À, 
2A, etc., the, displacement velocity is o, and the accel- 
eration ap*. e s 
ow ppoe (a) that all the waves except those 
included between O and A are removed agd that the 
medį optside these limits iş at rest. Then the 
conditions fos *the continued tion of the 
inirlg waves are fulfilletly for velocities and 
accelerations within the series remain unchanged, and 
ethe terminal accelerations are supplied by the excess of 
pressure ional to añ) within series Over 
that in theemedium outside, which is at rest. 
b) If it is required t8,propagate an odd number 
of wave-lengths the medium ån either side of the 
wave series must be at rest, but-having pressures 


* That norse was also bilard by engmeer Max Rich, Heanig m Angerman- 
o land, Sweden, durmg the aurora on > 
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ent in the atmosphere, and this phenomenon |. 


differing by a quantity portional to 2a/wave- 
length. When (c REE YAE e 
P ted, not only must the pressures on either side 
of that part be different, but also the two parts of the 
medium Separated by the wave must have a relative 
velocity, d i by the displacement velocities 
at the limits of the propagated fraction. ` 

Case (a), where a single wave or a whole number of 
waves is under consideration, can easily be made the 
subject of iment. Sete ° 

Let a tube of unlimited length and- of any diameter 
(Fig. 2) be provided with a piston on which a harmonic 





Fra, 2, 


motion can be imposed. Let the air in the tube be at 


rest and the pi at the position of maximum dis- 
placement. now the pi 13 caused to make one 
complete oscillation and to return to rest at 1ts original 
position, the result will be that a mmple harmonic 
wave will travel along the tube from side af the 
piston, and that in one of these waves (namely, that in 
which the air is at first compressed) the mean 
ewill exceed the still air a quantity pro- 
portional to a/\, while in other there be a defect 
of pressure of the like amount. A barrier, therefore, 
pae oy he mber ience an average force 

uring the action of the wave in a direction away from 
or toward the piston, according as the initiation of the 
wave starts with an increase or decrease in the air 
pressure. If the barrier is such as comple to 
absorb the wave motion, the magnitude of the force 
will be measured by añ, or by 2af if thé wave is 
completely reflected. i 

In cases (6) and (c), where an odd number of half 
wave-lengths or fractions of wave-length are concerned, 
it,would be more troublesome to reproduce experi- 
mentally the required conditions. In the latter the 
motion 1s analogous to, though not identical with, the 
poe oe ’ in a river where the bound 

tween deep and shallow water travels as a wave wi 
an accompanying change of stream bere? 

- ° A, : 


9 Baring Crescent, - 
. Exeter. 





Barlow's Tables. 


REQUIRING recently the square roots of the numbers 
from 1 to roo to ten , oF one more place of 
decimals than is given in Barlow, I was led to the 
discovery that his figure for numbers above 1250 


1s not to be depended u ito oka raa hn 
true that De Mor, in a reprint of w8 
Tables in 1839, odite thet his method of checking 
Barlow’s entries differencing left “ remaining a 

ibility of any of the last figures being a unit wrong 
fortis columns of square apd cube roots.” 

The of note is not to-criticise a work 
that must ever remain a monument to the industry 
and zeal of an enthusiastic computer at a time when 
calculating maghines were not in existence, but merely 
to place on record what must, I am afraid, be a very 
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mcomplete lst of errata, all the more important | owners, and the opportunity of trying the ex ent 
because Barlow 1s a standard work, and the constant | did not again arise. It has been recorded in NATURE 
companion of the pra¢tical man By the very nature | (August 12, 1922, p 213) that Portuguese oysters have 
of my o al inquiry, I only examined one entry in | spatted in the watefs of the mver Blackwgter, Essex, 


each double page of Barlow, that 1s, one,out of a 
hundred. These were .1300, 1400, 1500, etc. Ont 
of 87 entries examined after 1258, 19 are wrong by 
one inethe last place. A little further investigation, 
too, soon showed that in certain parts of the table 
the error is continugd throughont a series of con- 
secutive erftries. + 

The conclusion is irresistible that ın no case 
throughout this portion of the table can the last 
figure of the square root be depended upon. Of 
course the average man feels yery happy if he ‘has 
the perseverance to push his results to five, six or 
even seven figures ut there are Some who have 
need of all the figures that existing tables give them, 
who sometimes wish, indeed, that more were available. 
For such the warning conveyed by this flote 1s ın- 
tended. It 18 a matter for surprise that 5000, 7200, 
7500 and 9800, ın particular, are in error, since the 


figures of the roots are those of 7 6/2, 541/3 and 
2 


y2 respectively, and 4/2 and 4/3 have long been 
known to a very large number of places The bst 
of errata is subjoined, the correct result being ın each 
case given. 























Number, Square Root. Number Square Root. 
1400 374165739 6100 8-1024968 
2000 44°7213595* 6600 br2403840 
4300 05°5743852 6900 83 0662386 
469 "5346628 7100 84-2614977 
4 68-5419580 7200 84-8528137 
4599 68-5492524 7 86 6025404 
4700 685565460 88-3176087 
4701 68-5638389 boo 92-7361850- 
4702 68-5711310 8700 93°2737905+* 
4703 aE hae gioco 9573939201 
4704 68-585712 9800 98 9949494 
4705 68-5930026 9896 99-4786409 
4998 70°6965 346 989 99° cee 
4999 70°70 36007 98 99°4886928 
5000 70 7106781 9899 994937184 
5001 70-7177488 9900 99°49874 
5600 748331477 9901 99-3037085 
5700 754983444 9902 99'5087936 

| ; 
w 





+ or - after final 5 or 50 means that the correct 
square root 1s greater or less than the result exhibited 
Such a convention “minimises the nsk of error when 
the decimal 1s curtailed : Jonn WISHART 


Galton Laboratory, $ 
University College, 
London, W C.r 





Can Portuguese Oysters be produced on English 
Oyster Beds by Artificial Fertilisation in the 
Sea? 


DuRING a visit to the Blackwater oyster beds in 
the summer of 1925, I had reason to open roo 
Portuguese oysters (Osirea (Gryphaa) angulata), and 
found them, as on previous occasions, practically all 
sexually mature. It tq me at the time to 
try an artificial fertilisation in the sea with the view 
of increasing the stock of oysters on the beds As, 
however, the beds were private ones, it was thought 
madvisable to take the nsk without®consulting the 
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on experimental shells pat out for the’definite p 
of catching young oysters, and also (Joc. ctt) that 
artificial fertihsations of the Portuguese oyster can 
“be easily made. e ° 

The e ent wo not have suggested :tself 
but for the fact that%n English oyster beds the 
Portuguese o spawns naturally only rarely, due 
no doubt to the relatively low temperatures occurring 
normally. m English waters compared with thosg 
found in south European waters whêre the Portu- 
guese oyster reproduces very ‘abundantly Never- 
theless, there ıs no dowbt that shelled larve can 
easily be produced artificially at temperatures which 
occur on English beds, but # ıs doubtful whether 
these temperatures are ordinarily h enough to 
ensure fixation of the shelted larva when, the latter 
are ready to settle. The succes$ of the experiment 
will depend partly on the occurrence of suitable 
conditions for fixation of the larve in the year af the 
expesiment—and 
for attachment are probably the critical factors 
concerned in the sea,—partly upon the production 
of sufficient larve to leave a balance for settling 
after the enemies of the larve have had their fling, 
and partly upon the larve being reared in a body of 
water which will not carry them away from suitable 
places of attachment 

As a provisional experiment it is suggested that a 
thousand Portuguese o be cut into rather thick 
shreds and shaken in the sea over the oyster beds at 
half tide at the beginning of the neap tides. From 
60 to 9o cent. of the oysters would be female 
(see MBA , vol 14, p. 230, 1926), and from each 
would be released in this way an sstimated average 
of at least three million eggs for medium-sized oysters 
A plentiful supply of sperm would be available from 
the smaller number of males H a thousand oysters 
were disintegrated in the sea on five successive days, 
there would be a greater chance of Sufficient larve 
being produced to give a spatfall, other conditions 
being favourable The time most likely to be favour- 
able for the experiment may be fixed in the neighpour- 
hood of the end of June in a normal year. 

The experiment itself ıs so sumplesthat ıt could be 
carried out by the normal summer staff at work on an 


e 


high temperatures and®clean shell’ 


oyster bed, but practical djfficulties, such as fhe® 


attraction of shoals of fishes and other manne animals 
to the locality of the expemment, might have to be 
obviated. 

The creeks bordering on the Thames Estuary, 
north and south, and creeks and estuaries on the 
southern coast, such as occur at Salcombe and the 
Fal (River and Upper Estuary), and no doubt else- 
where on this coast where this oyster is unknown, 
would pe suitable places to attempt the ps ccna 

A warung 18, fpwever, needed: the’ Portugnese 
oyster may procreate on some southern beds so well as 
to oust the native European, and it 1s not so valuable. 
At Arcachon 
accidentally introdutea on the fine begs of E 
oysters there and was yagarded for decades as a 
though at the present moment ıt 1s the salvation of 


-many oyster-cultivators in that on. é 


I should be willing to give further suggestions on 
the method of carrying out the experiment to any 


oyster-producer who may deSire to try thee iment. 
e J H. ORTON. 
The Laboratory, 
The Hoe, Plymouth, à 
June 7. e 
. ° 2B2 eœ 


(France) the Portuguese oyster was , | 
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Captu® of Electrons by a-Particles in Hydrogen. 


THE phenomenon discovered ky Henderson (Proc. 
Roy. Soc , €02, 496, 1922) of the capture of electrons 
by a-particles passing thro matter has attracted 
much interest and has been subjected to theoretical 


investigation from various sides By comparing the, 


statistical equilibtium between caure and loss o 
electrons by a-particles with gp equilibnum of thermal 
dissociation, Fowler (Psl. Mag. 4g, 416, 1924) was 
able to account for many of thg charactenstic features 
of the phenomenon revealed by Rutherford’s care- 
dul examinatiqn (PAH. Mag 47, 277, 1924), in par- 
ticular, for the fact th&t the ratio between the prob- 
abilities of capture and loss for a-particles of given 
velocity was nearly the samé in all substances investi- 
gated and varied approximately as the fifth power of 
the velocity. 

As pointed out by Bohr (Zs. fur Phys., 34, 142, 
19 a) tip theoretical arfument padi henla 
when applied to substances of small atomic number in 
which the interatomit velocities of the electrons are all 
smal com with that of the a-particles Recently 
"Mr. Thomas, working in this Institute, has exarfined 

this pomt more closely; his calculations suggest 
that the ratio between the probabilites of capture 
and loss in such light substances should vary as a 
much higher power of the velocity than that holding 
for the heavier substances examined by Rutherford, 
and that for high-speed a-particles this rato should 
be much smaller for the light substances than that 
observed for the heavier substances 

At the suggestion of Prof. Bohr, the wnter under- 
took an experiméntal investigation ın order to test 
these results. The apparatus was of the same 

type as that used b utherford to examine the 
capture and loss of electrons by a-partcles in gases. 
In this method the beam of a-rays ing into a 
vacuum through a mica window 1s deflected by a 
magnetic field. The distribution of the scintillations 
then shows two distinct peaks co nding to 
singly- and doubly-charged ‘a-particles. If now gas 
is let into the deflexion chamber, this distribution 1s 
changed on accotint of tle loss and capture of electrons 
by the a-particles when passing through the oe 

On increasing the pressure of the gas peak 


co. mding to the singly-char particles gradu- 
ails? dapre and there poral St 
two 


lished between the 
a continuous distribution of scintillations 
®dife to particles which, have either lost or captured 
an electron durimg the passage through the 
When the pressure was so adjusted that the num 
of singly-charged TA had decreased in a given 
ratio, ıt Was tound that the continuous distribution 
in air was essentially different from that in h gen, 


the density of scintillations for any given deflexion 
in air being more than double that in hydrogen. 
This shows 


t the probability of capture is consider- 
» ably Tagger mm air than in hydrogen im crcamgtan ces 
in hich th8 probability of loss ig,the same 
This conclusion was confirmed by a closer exafnina- 
tion of the continuons distribution of scintillations 
in air and hydrogen at different pressurts. While 
in ait a cohsiderable part of thi8 distribution had to 
be dkcribed to capture, it was found that the dis- 
tribution in hydrogen could be accounted for within 
` imental error on the assumption that it resulted 
solely from the loss of electrons by the a-particles 
In close agreement with Rutherford’s measurements, 
the mean ‘free paths fðr capture and loss in air 
Morar to normal pressure and*temperature) were 
ound to be 2-1 mm and 1-0x ro-* mm respectively. 
The velocity of the a-particles was 1 75x 10° cm. 
e persec At this velocity the’mean free path for loss 
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in Aragon was found to be 78x10 mm., in 
8a tory agreement with iogisation theory Asa 
lower lmt for the mean free path for capture in 
hydrogen the experiments gave 200 mm. Although 
the probebility of capture in hydrogen predicted by 
theory correspondg to a still.longer mean free path, 
the experiments seem to afford suggestive support 
for the theoretical considerations. ~. 
C JACOBSEN, 
Universitetets Institut for teqretisk Fysyk, 
j Copenhagen, May 17° 





‘3 Birth of Peripatus in England. 

A RECORD of thé birth of living Peripatos in 
England is perhaps worthy of note, y since 
the case 18 probably ue. At least ıt serves to 
show how a creature which is particularly susceptible 
to its envigonment may be carned very long distances 
overseas and kept in captivity. The present case 1s 
all the more deni becauss only a single animal was 
brought from Australa; it is not, therefore, one 
survivor out of many. 

During 1925 one of us (Miss Fordham) visited 
Western Australia for the purpose of collecting 
certain zoological materal for research Amongst 
other items in the poranne it was intended to 
collect a number of Peripatus late in the season 
(the animals disappear at the beginning of the dry 
season in Western Australha—say, October or 


November). Unfortunately the wet season was 
remarkably dry last year and extremely few Peripatus 
were to be found. Only one living Peripatus com- 


emenced the voyage from Australia to Europe, and this 
was captured on September 20. At this time of the 
Year fertilised females may be found. 

Contrary to our expectations, the en survived 
the ocean and continued living at Liv L 
where it arm in January. The animal turned out 
to be a female, and during the month of Aprl, six 
months after ıts capture and at least five months 
after contact with other Penpatus and four months 
after leaving Australia, gave birth to young of which 
two are actually living now with the mother (May 18) 

The specimen is kept on its native soil in a large 
glass museum jar with glass stopper. It has pieces 
of bark for shelter, and it 1s given bits of woodlice, 
wich apparently it does not eat. A few termites 
were present in the soul and there are numbers of 


elt is thus quite clear that the Western Australian 
Peripatus receives atozoa during the wet season 
(winter), and that the period of gestation is upwards 
of six months, when normally the animals are hidden 
away within rotting wood or below the soil during 


the dry season. Wriuam J. DAKIN. 
M G. C. ForpHaw. 
Zool Department, University, 


verpool, May 18. 





The Sensitivity of Selenium Cells. 


Tue selenium cell, as a light-sensitive element, has 
always been held to have the inherent drawbacks of 
inerta and lag, and therefore to rapona too slu y 
to aera oe in light mtensity, and to return its 
normal low conductivity much too slowly when the 
ilummation to which ıt been subjected 18 cut off. 
Several forms of phptometér are now ın use in which 
seleniunf or photo-electric cells are employed, and were 
selenium more certain and more prompt in achon ıt 
would offer certain advantages over the photo-electric 
cell. 
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A. Korn did much to increase the utility of selenium 
by sumultaneously subjecting two cells of different 
sensitivity to the source of light, using them on 
opposite arms of a Wheatstone bridge arrangement. 

e found that for an increase of ilumimatien I, the 
current y obtamed for a’given voltage passed through 
the cel] was a5[e~&** where 8 1s an inertia constant, 
and m the ‘exponential inertia’; m should be as 
much below 1 ın value as possible and depends on the 
mode of preparation af the cell. 

By selecting two cells such that 

Iria =O + 
where y, and y, are res velyethe small increments 
1m pa eaa for an illumination of time dt—which 
means that the product a8 of each cell 1s practically 
the same— wonderfully sh med achon can be 
obtained which should be of the greatest value if it 
were applied to photometric work 7 

T have e tmed passing a single-phase alter- 
nating current through a Kipp and Zonen selenium 
cell, and, as I anticipated, the lag is automatically 
eliminated at each alternation of current, with the 
result that the cell responds with great celerity to 
changes in illumination and returns to zero—4.e., 
its ‘dark conductivity ’—with great swiftness. The 
cell returns to the same rero time after time after 
quickly repeated ilumination, very unlike 1ts ordinary 
behaviour when the conductivity in the dark creeps 
up each tame the illumimation 1s cut off through 
cumulative ionisation. The odiaty of the current 
must of course be greater that of the changes 
in light intensity. 

It is quite easy to rectify the current that is passed 
through the cell so that an ordinary galvanometer cam 
be used. The experiments indicate that by using 
alternating current an entirely new field of possibility 
18 opened up for the selenium cell. Some years ago, 
when repa ucing records of the voice on kinemato- 
grami with selenium, I found that so many as 

ooo vibrations per second could be dealt with dis- 
tinctly, which indicates that our conception of the 
rate with which selenium can respond to changes in 
light intensity has been greatly handicapped. By the 
employment of alternating current, and so accelera 
its rate of change, we may find that the selenium ce 
is of an extremely high order of sensitivity 

T. THORNE BAKER 
Research Department, 
Imperial Dry Plate Co., Ltd., a 
Cricklewood. $ 


Magnetic Properties of Single Crystals of Iron. 

In a letter to NATURE, May ‘29, p. 753, Messrs. 
Honda, Kaya and Masuyama give a account 
of some magnetic properties of single crystals of ron. 
In this laboratory I have investigated vanous 
magnetic phenomena in single crystals. In the 
Proc Roy Soc., 107, 496, 1925, an account of the 
variation of the susceptibility with the direction in 
the has been given, and it may be mentioned 
that later a theoretical explanation of the effect has 
been given by Mahajam (Camb. Phili. Soc., 23, 136, 
1926) In the Proc. Roy. Soc., 109, 570, 1925, experi- 
ments on the effect of crystal structure on magneto- 
striction have been described. This work is similar 
to that now described bye Honda, Kaya and Masu- 
yama, and their results are in good ment 
with those of the present writer. The rods used by 
them were much larger than those of our experiments, 
and their accuracy may be sa particularly in the 
measurement of the magnetic intensity, but our 


NO. 2955, VOL. 117] 








results are more definite in that the rods uset by us 
were orientated, within two or three degrees, parallel 
to a (100), (110), ore{111) crystal axis or example, 
we showed definitely that for the (1118 direction there 
was only a contraction, a fact surmised by Honda, 


Kaya and Masuyama. z 
N We pope to Mee shortly some work already 
, on 


change of resistaface of 1ron-crystal 
rods in a longitudinal etic field. The results of 


this work have a ımpõrtant bearing on the pheno- 
menon of magneto-striction, as they indicate that the 


complet 


increase ın length for the (reo) axıs ıs quite different 
in origin from the decrease in aa y tion. = * 
or =: * W. L. WEBSTER. 
Tninity College, . . 


Cambridge. 





e 
The Taxation of Research. 


We have received notification that the Inland 
Revenue authorities are about? to challenge the 
tight of the Chemical Society as a chantable 
instituhion to recover the income tax deducted at 
the gpurce from the interest on its invested capital. * 
For eighty years the Society has published treely 
new knowled in chemistry, and has carried a 
financial burden which could not have been borne 
had not Governments in the past provided rent-free 
accommodaton and relieved the Socety from 
taxation. 

The great mcrease which has taken place, and is 
still takang place, in the amount of research work in 
chemistry emanating from our universities and 
university institutions renders it dificult, even under 

mt conditions, for the Society to carry out the 
ae assigned to it by ıts charter, in view of the 
fact that within the past seven years its expenditure 
has increased by some 7o00}. a year. 

The margin between solvency and bankruptcy 18 
small and may disappear if the Society 1s subjected 
to the taxation suggested. 

H B. BAKER, President 
JOCELYN THORPE Treasurer. 
So College of Science, e ` 
uth Kensn a 
London, S.W.7, ` 
June 8. 





e 
The Coal Fire. 


Ir 13 the opinion of every cne 
spoken on the matter, that a céal fire some 
subtle qualities which a ge or electric fire lacks. In 
her letter to NATURE, ch 6, p. 943, Qr Stopes 
instances the great curative powers of a glo 
coal fire, and the renewed vitality she experien 
after to it during convalescence. My own 
experience with chickens has a direct bearng on 
the subject. 


A number of chickens hatched duringsApnl, and ®© 


housed in dry qua@ters well heated by oil lamps, 
round which they could cluster, appeared to be in a 
half-dying condition and looked exceedingly unhappy. 
On being paal before a bright coal fire, reçovery was 
rapid, and they became so lively in dh hour og so 
that they were often difftult to grin 

Contrary to the ence of £ Hill withe 
animals (NATURE, April 3, p. 487), close up electric® 
lamps apparently do not exert a simular eficial 
influence on chickens. A vigit to any est&blishment 
in this city where, these birds depénd on electric 
lamps for warmth and in part for light will bear this 
out. 3 J. D. FULTON 

The University, F . 

Glasgow. j 


e p 
th whom I have 
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The Relationship of Physics to Aeronautical Research.! 2 


AVIATION is now entering upon a new and 


intensely intgresting phase—oge which will call 


for every scientific resource,at our command. The 
materials of construction are : wood is giving 
place to metal. The engine proves to have most 
unexpected possibilities ahead® of it through the in- 
trease of intake presgure; whilst the very lifting 
structure itself may possibly change, for some purposes 
at least, from linear motion to rotary. Now in 
aeronautical work there can be no doubt that scientific 
studies have been constlerably stimulated by problems 
which have arisen directly from aeronautical en- 

ingering. e The thoyght of*those physicists who have in 
recent years done such brilliant work on the mathe- 
matical theory of fuid motion was stimulated in 
-no small degree by the results obtained either ip the 
wind channels of our aerodynamic laboratories or in 
free flight on the full scale. 

Aeronautics by its youth escaped the medievalism 
of the old-time practical engineer ; 1t was launched well 
in the modern scientific path by the formation some 
seventeen years ago of the Advisory Committee for 
Aeronautics, which after two phases of re-adjustment 
is still witht us as the Aeronautical Research Committee. 
When I first knew it, it was presided over by that 
kindly and gracious being the late Lord Rayleigh ; in 
those days the field of work was small enough for all 
matters to be dealt with by the single Committee. 
Now the scale is so much greater that many sub- 
committees and panels have to share its responsi- 
bilities. The latest phase is the organisation under 
the Air Ministry of a separate scientific research 
department o° ensure that scientific investigations 
shall “receive their dua and be vigilantly guarded 
against any competition for money, staff or facilities 
by the seemingly urgent claims coming from other 
quarters, ` ' 

The scientific research staff of the Air Mimstry 
chsely resembles the corresponding staff at the National 
Physical Laboratory if its method of recruiting, its 
scales of pay, and its conditions of work. This staff is 
about eighty in, number, and of this general ‘ pool’ 
some four-fifths work in the laboratories at Farnborough 
and the rest at such stations as Martlesham, where the 
performance of new airplanes is studied, Felixstowe, 
where corresponding work is done for seaplanes, and 
the Air Ministry Laboratory ın the Imperial College of 
Science, wifere special problems, gnainly physfcal and 
chémical, are studied. ° 

The examination of the flow around aerefoils and of 
the fuid fgrces brought into play has naturally formed 
onewf the chèf items of physical research in the wind 
channels of the aerodynami@ laboratories throughout 
‘the world. The simpler measurements usually made 

on aerofoils are the fife and drag coefficients and the 
motion of ¢he centre of pressure. These, the ordinary 

methods of classical hybriia, are not capable 
of predicting from theoretical donsiderations alone, 


1 From a Jecture before the Institute of Phywcs, at the Royal 
College of Smencs, South Kensmgton, on June 7. 
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By H.eE. WmwrrRis, Director of Scientific Research, Air Ministry. 


since the mathematics deal only with the motion of a 
fluid in which viscosity plays no part. š 

In the case of a simple mathematical shape, such as 
a cylinder placed at right angles to the flow, the 
positions of the streamlines, as determfied for an 
inviscid flud, differ appreciably from those which 
would arise 1n a viscous medium such as air. In the 
former fluid, moreover, no resultant force acts upon 
the cylinder, wherea8 measurements made in an air 
channel show that considerable forces are brought 
into play. Indeed, without such forces flying would 
not be possible. : 

If now f the streaming of the inviscid fluid past the 
cylinder there be arbitrarily added a ‘ circulation’ of 
the fluid around the cylinder, there at once comes into 
existence a resultant force dt right angles to the 
stream. This has an immediate analogy with the lift 
force experienced by an aerofoil, and with the propulsive 
force produced by the action of the wind on the rotating ` 
cylinder of the Flettner rotor ship. 

It is seen, therefore, that by the addition of the 
idea of a ‘circulation’ around the body, a possible 
explanation is given for the existence of lift forces, and 
in recent years, by the employment of this convention, 
successful efforts have been made actually to predict 

ethe lift of certain forms of wing section. Naturally, a 
éheory such as this has had to face much criticism, but 
some years of experience with it have enabled com- 
parisons to be made with data obtamed in the 
laboratory, and such compansons have shown that it 
affords a close approximation to what actually happens. 
The theory itself was built upon the work of many 
investigators, and among that many I would like 
specially to refer to the work of Lanchester, Joukowsky 
and Prandtl. As a result of the work of these and other 
pioneers, therefore, we find it useful in aerofoil design 
to study the effect of imposing upon the motion of an 
inviscid fluid a ‘circulation,’ of unknown ongin, 
around the aerofoil of sufficent amount to carry what 
1s known as the ‘stagnation point? to the trailing 
edge of the wing. ‘Circulation’ must have a physical 
existence, since the velocity is greater above the wing 
than it is below, though this teal circulation is a 
circulation with no slip, whereas the mathematical 
circulation has slip.* Hence the rather amusing situa- 
tion arises of adding to the mathematical study of 
streamlines a conventional motion which could not 
really arise in an inviscid fluid! So long, however, as 
the lmitations to the theory are borne in mind no harm 
can be done, whilst the results of such mathematical 
work are of the greatest utility as a first approximation 
as to what is happening. $ 

One great merit of Prandtl’s work 1s that his theory 
enables the lift of a wing of limited span to be deduced 
from the known performance of a wing of the same 
cross-section but of unlimited span; in other words, 
that the results of thret-dimensional flow can be 
deduced from the known two-dimensional. The two- 
dimensional flow can be studied in two ways: experi- 
mentally, by means of a model wing-section stretching 
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right across the wind channel; and mathematically, 
by the method initiated by Joukowsky, who found a 
way of predicting these forces by the mathematical step 
of converting a circle into the desired aerofoil shape 
by means of a suitable ¢onformal transformation. For 
a limited number of aerofoil shapes it is therefore 
possible to deduce theoretically the performance for 
two-dimensional flow, whilst by the Prandtl theory it 
is pasable h contert these results from two-dimensional 
to three-dimensional conditions. This work has been 
put to use by the Air Ministry scientific, research staff, 
and some six aerofoil sections have been designed on 
this basis with the object of 8btaiing in the first 
instance a good thick wing, and in the second, a good 
racing wing. ‘This theoretical work has been fully 
' confirmed by subsequent experimental results on such 
aerofoils, whilst on certain of these wing§ full-scale 
work in free flight has been put in hand. 

Many attempts have been made to build a type of 
aircraft known as a helicopter, which 1s fitted with rotat- 
ing wings driven by one or more engines. Little success 
has, however, been met with in spite of considerable 
expenditure. But in the last year or two, real success 
has been achieved by Señor de la Cierva with his 
“autogiro’; this machine is not strictly a helicopter, 
however, since the windmill is not power driven. But 
I think there is little doubt that it is through the 
autogiro, or, in English, the gyroplane, that we have 
the best means of studying the performance of all 
rotating wing machines. One of the difficulties with 
a rotating wing is that the part which is moving ia 
the direction of flight has a higher airspeed than 
the retiring part, and this leads to greater lift on 
one side of the machine than the other. Mechanisms 
to balance these forces mechanically are most com- 
pes to build and still more complicated to control. 

lerva cut the knot of this difficulty by hinging his 
blades close up to the vertical shaft. _ This meant that 
the advancing blade merely lifted a little above its 
average position while the retiring blade fell a 
little below that level; thus the wings oscillated in 
a vertical plane during each rotation and presented 
some analogy to the flapping flight of birds. Centrifugal 
force prevents the wings from folding up abeut their 
hinges. . 

Owing to wall interference in the wind-channel tests 
that have previously been made on such windmills, or 
for some other reason, their capacity for slow descent 
under load was underestimated. This underestimate 
was first realised as a result of the tests carried out at 
Farnborough last summer with a Cierva gyroplane in 
which the vertical velocity was some 15 feet per 
second only, about half the speed of fall of a parachute 
carrying the same load and having a diameter equal 
to that of the windmill. ~ 

Full-scale tests on aircraft components usually re- 
quire a greater space than can be given in a laboratory, 
and ın consequence the physical investigations arising 
therefrom need to be carried out through the medium 
of models. It is no dificult matter to make an 
accurate scale model of any forne of aircraft, and to 
provide a wind channel of such dimensions as will 
make the test reasonably representative. That is 
relatively simple, but a difficulty soon*arises through 
what 1s known as ‘scale effect.’ The*study of scale 
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effect is mtricate and much work has yet to be done. 
But it has been proved that model tests in the wind 
channel would represent what happeng on the full scale 
if a certain physical rafo were preserved ; this ratio 
is the product of length by velocity and divided by 
ficient of viscosi This ratio is a 
non-dimensional one and it is coming to be known as 
the ‘ Reynolds’ Number Model tests in wind channels 
as we at presen? know them give a value of the 
Reynolds’ Number of Mut one-tenth of that appropriate 
to full scale. This is unfortunate, sincg ıt means that 
within the range of velocities fvailable in the ordinary 
wind channel only a very small portion of the corrections 
for the change of the characteristic under measurement 
with the Reynolds’ Number can be studied: hence to 
deduce full-scale results from wind-channel experiments 
may mean extrapolation fn the ratio of something 
like to:1. 5 3 

A limit to the air velocity in the channel is imposed 
by the considerable increase of horse-power for’ such, 
operation; there is also an obvious limit to the 
dimensions of channels, and it follows that the only 
opportunity of obtaining a Reynolds’ Number com- 

ble with that applicable to full-scale conditions is 
y means of an increase in density of the air, or else 
of its replacement by some fluid having a higher 
specific gravity. Much interest has been taken in the 
pressure channel recently built at Washington, which 
is capable of being operated at an igternal pressure of 
20 atmospheres, so realising a Reynolds’ Number equal 
to that ot full-scale work, when allowance is made for 
the fact that a pressure tunnel is best run at about 
half the airspeed of an atmospheric tunnel, so that the 
amount of the forces acting upon the model may be 
kept within bounds. It is too early to say whether 
this channel has entirely Qulfilled its constructors’ hopes, 
but from such tests as have been reported ıt seems that 
the method of testing rendered possible by its u’e will 
prove to be of great utility. 

Another form of model-testing is that carried eut in 
the Yarrow tank at the National Physical Laboratory. 
This tank was originally built for the testing of ship 
models, but in recent years it has also been used dor, 
work on models of seaplanes.° Investigations of this 
sort become specially necessary when the seaworthy 
characteristics of seaplanes need stydy. These craft 
have to be designed in relationship not only t® their per- 
formance as flying machines, but also as to their habits 
when travelling on the surface of the water before they 
become entirely air-borne. For the aerodynamic 
characteristics the wind channel suffices, but for the 


study Of the period prior to flight the tank*is necessary. ° 


Wherf considering the size and speed of a tank for*this 
purpose oge is faced with the consideration that the 
model must run at, what naval architects term the 
‘ corresponding speed’ to that of the fulliltscale ine ; 
speeds are said to be c8fresponding when the ratio of 
the velocity to the square root of the length of the 
model is equal to the velocity of the ship divided by 
the square root of 1ts length. This ratio, ıt gvill be seen, 
is quite different from the,Reynolds Number above 
mentioned and it leads to totally different design 
irements. 

It might be thought from what*has been said that 

the a purpose of the ‘aa 


is to make accurate * 


. 
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quantitative measurements. This, however, is not the 
case, since probably the chief usg of such tests is a 
qualitative ination of the wave motion created 
by the hull, particularly in rel&tionship to the position 
in which the engines and propellers are proposed 

be placed. 5 2 ; ° 

The physical problems presented by the aero 
engine are for the most part nog peculiar to aeronautics, 
but are part of the general study of the internal com- 
bustion engine. The use,of thb type of prime mover 
for aircraft dqps, however, present special problems 
owing to the urgent démand for ‘reliability’ on one 

ehand and lightness on the ather. Moreover, there is 
always the tenuity of the air at altitude to be reckoned 
with. . 

As a matter of fact, the aero engine has improved 
enormously in recent years*-not so much perhaps as the 
regtilt of scientific study as by sheer hard efficient work 
on the part of the éngineering staffs of the engine- 
„builders. Ag witness to this remarkable success, I yould 
specially mention the performance of the Napier water- 
cooled engine on the flight to South America, the ex- 
cellent behaviour of the air-cooled Jaguar engine on 
Mr. Cobham’s flight to South Africa and back, and by 
no means least, the remarkable achievement of an 
air-cooled Jupiter engine in flying 25,000 miles without 
any overhaul. - 

Need for lightness of construction brings in quite 
other considerations. For high output, high efficiency 
is necessary, and this calls for increased compression 

ressures and a consequent liability to the troubles 
induced by detonation. The study of detonation and 
the means of avoiding it are fitting studies for physicists. 
Equally fitting are the investigations necessary to 





ascertain whether the output of the engine in relation 
to its weight can be increased by what is known as 
supercharging, and if so, how far in that direction it is 
expedient’ to go. All the while it’ has to be borne in 
mind that the engine must fot only be capable of 
operating in a normal-atmosphere such as that 1n which 
most internal-combpstion engines work, but also in 
conditions in which the pressure may be only one-third 
of that at sea level and in which *the atmospheric 
temperature may be no less than 50° Centigrade below 
Zero. ‘ 

This sensitivity of the engine to atmospheric pressure 
has led naturally to ‘attempts to create an artificial 
atmosphere of increased density in the engine intake. 
A scheme of this sort was indeed mooted by Sir Dugald 
Clerk more than twenty years ago, and was called by 
him ‘suptr-compression.” It 13 now known as 
‘supercharging’ when the effort is to maintain an 
intake pressure at all altitudes equal to that at ground 
level, or ‘ boosting’ when the effort is to increase the 
intake pressure by a constant fraction at all heights. 
These developments present an infinitude of problems 
most of which are now beginning to be seriously 
tackled—their close relationship to detonation is a 
complicating phenomenon. There are such great . 

ssibilities in this direction that a material decrease 
in weight per horse-power at altitude may confidently 
be looked for in the not distant future. 5 

We live in a wonderful age. Just as in the thirteenth 
ecentury the splendour of life must have seemed most 
w surround the work of the architect, or in the fifteenth 
century that of the painter, so it appears to me in the 
present age does it crown the labour and achievement 
of the physicist. ' 


. `’ Iron in Antiquity.! 


e - 


By Dr. J. Newron FRIEND. 


je ould be difficult to find a subject of greater 
interest than the study of iron in antiquity. 
Man’s first acqudintance with the metal undoubtedly 
° edates back, in certain districts, to the Stone Age. At 
that time meteoric dron*would be much more common 
than now, and primitive man would soon observe that 
the metal was more malleable than ordinary stone, 
and could be cold worked, by repeated hammering, 
into simple shapes for ornament or for personal use. 
Probably this was the origin of the metal beads, the 
oxidised remains of which have been found in pre- 
. dynastic tombs in Egypt, dating back to about 4900 B C. 
But it was nôt until man had progressed slowly upwards 
thréugh ages of unremitting toil that he learned bf the 
connexion between metallic iron and certain of the 


. » stones around him, and succeeded,in reducing the metal 


fromeits pres. ° : 

Iron appears to have been nfanufactured in the Near 
East at a fairly early date. The Hittites were begin- 
ning to use iron weapons for military purposes about 
1300 B.C., and Rameses II., King of Egypt, is known to 
have applied to the Hittite king for a supply of the 
metal. Whether he obtained it ér not is unknown, 
but a mutilated letter has been found, possibly 
addressed to Rameses JI., m which the Hittite king 

1 Substance of a lecture dehvered at the Royal Institution an June 4 
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states that he 1s sending an iron dagger, and promises 
to forward a supply of iron 

The Philistines are believed to have introduced the 
general use of iron into Palestine, although the metal 
was knofn many years prior to that. It is clear from 
réferences in the Old Testament (see’1 Sam. xiii. 
19-22) that the Philistines retaingd the monopoly of 
working iron, with the result that at first there was no 
smith in Israel, and the only Hebrew persons possessing 
iron swords were Saul and Jonathan. In other words, 
the Philistines had already entered upon their iron age 
when the Israelites were still in their bronze age. By 
the time that David ascended the throne, however, the 
use of iron was becoming more general. Nevertheless, 
it is interesting to note that no iron tool was allowed 
to be used in the construction of Solomon’s temple at 
Jerusalem. The employment of iron would have been 
offensive to God, who had in previous years spoken 
against the use of metal, and had ordered (Ex. xx. 
25) any altars erected to Him to be made of unhewn 
stone. In view of this the following tradition is 
interesting. Whilst» the present writer was in Jeru- - 
salem last year, his dragoman informed him of a 
curious belief prevalent amongst the Jews to the 
effect that if tħe crevices in the ancient wall at the 
famous Waling Place are completely’ filled with 
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iron nails, Jerusalem will once again be restored to 
the Jews. , 

The Greeks and the Cretans would appear to have 
been the first European peoples to use iron. Homer, 
who lived about 880 B.e., was very familiar with the 
metal.. The Homeric age, however, as depicted in the 
“Thad” and “ Odyssey,” is several centuries earlier ; 
the Phaeaceans referred to in the latter work are 
believed to*have been “the Minoans of Crete, famous for 
their sea power—the Britons of the Mediterranean. 
The Homeric period was transitional between the 
Bronze and the Iron Ages. Iron was listéd amongst,the 
treasures of the wealthy, but wagin general use only in 
the A reece; pursuits of agriculture. Probably the 
metal lacked homogeneity and could not be relied upon 
in such thin strips as would be necessary for swords, 
owing to its tendency to bend or snap. The Vikings 
2000 years later were familiar with this difficulty, as 
is evident from the Icelgndic . One frequently 
reads that the swords Would not “ bite,” and occasion- 
ally we are told that the sword bent so seriously that 
the warrior often had to straighten it under his foot | 
This surely was giving his opponent too much of an 
advantage. 
_ The Romans about 2000 years ago were skilled 

metallurgists. Virgil in his “ Aeneid,” written about 
40 B.C., describes a smithy in full work, and refers to 
the steel hissing as it is quenched in water, showing 
that the art of tempering was practised. Pliny some 
years later showed a wide knowledge of the ores of iron, 
and of the working of the metal. He appears also tp 
record, in what is otherwise an obscure passage, the 
accidental production of cast iron For this product, 
however, there was at the time no practical use, as the 
Roman furnaces were incapable of dealing with it. 
The tendency of iron to rust was regarded by Pliny as 
Nature’s punishment on the metal which, owing to its 
use in warfare, “ brings the greatest dangers upon 
perishable mortality.” Occasionally, as now, the 
Tusting of iron was turned to good account. A very 
clever metallurgical conception was attributed by 
Pliny to Aristonidas, who, wishing to express im a 
statue at Rhodes the “ fury of Athamus subsiding into 
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See 
repentance after he had thrown his son Learcleus from 
the rock, blended copper and iron, in order that the 
blush of shame might be more exactly expressed by 
the rust of the iron making its appearfnce through the 
shining substance of the copper.” 

bolical of Mars, the god 
of war, and th® alchemists repr@sented it by the 
symbol g, which is y supposed to be derived 
from the shield awd spear of that god The popular 
idea that iron is a useful remedy and invigorates the 
constitution owes its origin largely to this connexion 
with the virile god, who was supposed to transmit his 
strength to his dedicatee. Ancient legend has it that, 
King Iphiclus of Phylacéa about 1380 B.C was very 
anxious to beget children, and pas successfully treated 
by the shepherd Melampus, who dosed him with iron 
tust in wine—the earliest viwum ferri of the pharmacist 
on record! < . : *. 

Iron was known, to the Britons long before the 
advent of Julius Cæsar. The Romans gseatly 
exteħded its use in Britain, and numerous objects of’ 
iron are continually being unearthed on the sites of 
various ancient Roman stations. One of the most 
interesting of these is an iron ring, probably the remains 
of a ferrule, found last year at Unconium. It appears 
to have been made by bending a strip of iron into a 
circle and soldering the ends together with some copper 
alloy. This is the first recorded example ofsuch work. 

Cast iron was known in Sussex by 1350 A.D. and 
soon became quite a familiar commodity. It was at 
first used exclusively for casting purposes. In 1516 a 
cast-iron gun weighing nearly 5 tons was made, and 
in 1588 the Spaniards armed their Armada with cast- 
iron guns as well as with the more familiar bronze 
weapons. 

When, many years later, it was found that cast iron 
was the most suitable Starting-point, for the manu- 
facture of iron and steel, the demand fòr it inareased 
rapidly. In 1800 the United Kingdom produced about 
t million tons of pig iron, a quantity that in 1913 had 
increased to a maximum of more than ro million tons. 
In 1925 it had fallen to little more than 6 million tons— 
the aftermath of the War. 








Structural Features of the Earth.! z 


AREAN G distinguished services in unravelling 

the structure and history pf the Pennine Alps, 
and of the Alps in general, ensure a respectful heanng 
for his present wider venture Wide it undoubtedly is, 
for its seemingly ample title, “ La tectonique de l'Asie,” 
in no way contains it. Asia furnishes the text, the 
subject is Suess’s own, the face of the earth. 

It is interesting to find de Margerie, who did so 
much to secure recognition for Suess’s masterpiece, 
acting as godfather to the new arrival. Argand 
explains that the basis of his memoir is a manuscript 
map, of which he prepared a first draft in 1912. The 
following year, de Margerie introduced this map to 
the notice of the i ee the International 
Geological Congress, and since then has dope all in 
his power to secure its publication. The Belgian 
meeting, 1922, promised us the map. The memoir, 


1“ La tectonique de l'Ane,” Compt rendus, Corfkrés Géol Intemat., 
Belgigas, r924. By E. Argand Pp. 171-372 (Contents, 
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at any rate, is in our hands. In acknowfedging his 
debt to de Alargerie, Argand admits that he could 
not have faced the task without the help of this 
‘prince de la bibliographie.’ Where so much is given, 
it may seem churlish to grumble, but many a student 
will miss any attergpt at a considered bibliography in * 
conn€xion with-Argand’s memoir. Perhaps the axthor 
felt that, when one writes of the world, the catalogues 
of libraries are themgelves the bibliography. ` 
Argand considers that modern krfotvledgq requires 
a modification and extthsion of Suess’s achievement, 
not a reconstruction. He starts by adopting Bertrand’s 
isme-defintiion of mountain building, employing it in 
a somewhat elastic sense: the Caledo Cycle of 
mountain-building belongs {> LowerePaleozoic times ; 
the Hercynian to Ufper Paleozoic times; andthe Alpine - 
to Secondary, Tertiary, Quaternary, and Recent times. 
The deformations produced by*horizontal pressure 
acting during any particular cycle are of several ® 


864 





NATURE 


[JUNE 19, 1926 





+ 
differens kinds. Argand employs the following classi- 
fication—the particular examples quoted belong to the 
Alpine Cycle : ° 

(1) Defotmatfon of thick» comparatively uncon- 
solidated marine sediments. This gives rise to 
coastal chains, such as girdle the Pacific Ocean, and to, 
geosynclinal chams (generally double, represented by 
the great series that reaches’ from the Himalayas, by 
way of Persia, Anatolia, and Greece, through the 
Carpathians and Alps, and so énto Spain. The Indo- 
Afnican-Eurasian geosynthnal series unites with the 
‘Asiatic coastal ‘series inethe Malay Archipelago. 

e (2) Continental deformations that affect the founda- 
tions and cover of continentdl areas. . The foundations 
of a continent conbis{ of sediments compacted by 
some early cycle of mountain building (along with 
batholithic intrusions). Bhe cover is the veneer of 
relatively ‘unconsolidated sediments locally deposited 
on the foundationg ir epicontinental seas, fresh-water 
lakes, etc. Foundation folds, or plis de fond, may reach 
“from any depth up to the surface. Where cover e&ists, 
it may be bent along with the foundation, and so give 
rise to one type of cover fold. Another type 1s ex- 
emplified in the Jura mountains, where cover has 
parted company with foundation. 

Argand attributes very great importance to founda- 
tion folds. Their existence can be detected in a 
variety of ways. In Scandinavia it is the present. 
height of the mountain chain that betrays its Alpine 
date. The Alpiné fold responsible for the elevation 
(or re-elevation) is of so great a radius of curvature 
that it escapes purely geological search—all the read- 
able folding and thrusting in this district are admittedly 
Caledonian. In the Pyrenees, Caucasus and Thian- 
shan, matters are easier for the geologist. These 
chains consist of groups of accentuated foundation 
folds that have, broken into’ semi-rigid nappes, and 
have involved” very congiderable thicknesses of post- 
foundation cover. Many foundation folds, and these 
the more important, are a direct expression of the 


ee 

Sr TEYART STOCKAIAN. 
N the debate on foot-and-mouth disease in the House 
of Lords bre Thursday, June 3, Lord Bledisloe, 
Parliamentary Secretary to the Minstry of Agriculture, 
said that Sir Stewart Stockman, Chief Veterinary Officer 
to the Ministry of Agriculture, had died on Wednesday 
in Scotland, and Sir Wiliam Leishman, chairman of the 
Foot-and-Mquth Disease Investigation Committee, had 
died in London. In both cases tle Ministry hag lost 
very able research workers and administrators, and 
the loss, so far as lis department was concerned, was 

a very serious Qne. ' 

St8ckman’s name will be reaglily connected with the 
drastic action taken in Great Britain during recent 
ears, at enormous expenditure, in dealing with the 
menace of foot-and-mouth disease by the ‘stamping 
out’ proce&s—a method pf disease control obviously 
unpracticable to” the epidemiologist, but in certain 
circumstances the proper means of combat inthe face 
of epizootic diseases, Although in its application crude, 
e prima facie, consisting in the wholesale slaughter of 
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same push as makes the geosynclinal folds. Others, 
like the Mt. Blanc massif, hfye been produged ın- 
directly through mteraction with geosynclinal folds. 

In his, more definitely theoretical pages, Argand 
adopts Wegeners hypothesis: of continental rafts of 
sial drifting upon sma. Geosynclines are, intra- 
continental regions characterised by thick “marine 
sedimentation. Their site 1s generally determined by 
a tendency for two parts of a dbntinental tomplex to 
drift asunder. The connecting sial stretches, and as 
it stretches, its upper surface sags and thus provides 
g tpugh for the sea and its sediments, while its lower 
surface rises, followed by underlying sma So long 
as the stretched connecting sial holds together, the | 
subsidence 1s geosynclinal. Where the sial parts, the 
subsidence becomes oceanic. Eurasia and Indo-Africa 
have passed through long periods when they tended to 
drift apart Such periods have seen the growth of 
the geosynclinal sea known to geologists as the Tethys, 
of which the Mediterranean is the latest recrudescence. 
During other periods, the two continental masses have 
tended to drift together, and have squeezed up geo- 
synclinal mountains, that include the Himalayas of 
to-day as a supreme example. 

One might continue this summary indefinitely, and 
discuss the making of the Mediterranean or the bow 
and stern phenomena of drifting continental rafts as 
exhibited along their oceanic margins. Space for- 
bids. Let us merely recall the advice given to young 
Darwin preparing for his voyage on the Beagle. 

ell’s “ Principles” had just appeared. ‘‘ Get the 
book,” said orthodox old Henslow, “study it, but 
don’t believe it.” Argand has succeeded in correlating 
an enormous number of geological phenomena, and 
has thus given them a realisable unity. It may be 
wise, for the present, to consider his co-ordinating 
principles with a perfectly open mind ; but this should 
not render us any the less grateful for the accomplish- 
ment of a singularly arduous and helpful piece of 
research, E. B. BAILEY 


e 
Obituary. 


kyown mfected and all possibly contaminated anımals, 
the policy of ‘stamping-out’ as understood by epi- 
zoologists is the rationally correct mode of attack when 
no other system can be readily applied or is likely to 
be efficacious, and thescost of the process is estimated to 
fall most decidedly below the losses to the community 
that will most certainly occur without resort to the 
method. It is by the adoption of the ‘stamping-out’ 
system that the cattle population of England was 
effectively cleared of formidable scourges ın the shape 
of cattle-plague (rinderpest) and contagious pleuro- 
pneumonia during the latter half of the last century, 
and the same method was applied to foot-and-mouth 
disease, with, when one compares the incidence of this 
disease in neighbouring continental countries, most 
salutary influence upon the live-stock industry of the 
country. 3 

During this period the disease has reappeared from 
time to time, usually for some mysterious reason, 
among our herds, but has been dealt with consistently 
in the same magner. Within the last few years, bow- 
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ever, the disease-has made its appearance with disturb- 
ing frequency and spread often to an alarming extent 
before it could be coped with by the “ stamping-out ” 
process. The heavy responsibility of deciding upon 
adherence to the standard policy fẹll during this time 
upon Sir Stewart Stockman, in his technical capacity 
as Chief Veterinary Officer to the Ministry of Agriculture, 
and the amount of direct observation and estimation of 
the technié@al sitwation that devolved upon him must 
have told very heavily upon his physical strength, for 
he was never a robust man. It is in connexion with his 
clear-sightedness and determination if the face, of 
problems in disease control of elmost unprecedented 
economic gravity that scientific workers in this pursuit 
will in future years appraise Stockman as a man of 
exceptional merit, claiming a status in epizoology com- 
parable to that of the greatest workers, sucheas Gorgas, 
in the field of epidemiology. 

Born in 1869, the fourth son of the late Mr. W. J. 
Stockman, merchant,*of Edinburgh and Leith, Sir 
Stewart Stockman was educated at the Edinburgh 
High School and received his professional training at the 
Royal (Dick) Veterinary College, Edinburgh, whence he 
qualified as member of the Royal College of Veterinary 
Surgeons in 1890, He then studied at the Ecole 
Nationale Vétérinaire, Alfort, Paris, and afterwards 
occupied the posts successively of demonstrator of 
pathology and professor of pathology at the Royal 
(Dick) Veterinary College, Edinburgh. He resigned 
his teaching appointment in 1900 to serve in the South 
African War (where he contracted dysentery, which 
undermined his health in later years), and after the 
termination of the war accepted a post in the Indian 
Civil Veterinary Department, which had then just been 
thrown open to recruitment by civilian veterinary 
surgeons. His stay in India was brief, for he was 
appointed Principal Veterinary Officer to the Transvaal 
in 1902; But while in India he already showed promise 
of his capacities for dealing with epizootic disease ; his 
work on rinderpest in that country was of high value. 
In South Africa he was confronted with most acute 
problems in epizoology, for the cattle populatiog of 
the country had become exposed to the ravages of 
rinderpest since 1896, and new epizootics, in the form of 
East-coast fever and “red-water,’ had appeargd, 
threatening the virtual ruin of the live-stock industry 
of the country. The dispositions taken by Stockman 
then to bring under control and eradicate these diseases 
and restore the live-stock industry to one of paramount 
importance in the economy of the country remain 
models of veterina1y police organisation, and his 
researches in collaboration with Sir Arnold Theiler, 
then veterinary research officer to the Transvaal, 
exhibit his genius as an experimenter. His early 
training, therefore, first as a research assistant and 
teacher, serving a prolonged apprenticeship under such 
masters as McFadyean, in England (with whom he 
remained in lifelong collaboration), and Nocard, in 
France, and secondly, as an executive administrative 
officer in countries where epizootic disease plays an 
extraordinarily conspicugus rôle in the economy of 
their populations, fitted him peculiarly for the assump- 
tion of the ma arduous duties of his later years. 

In 1905 Stockman was appointed Chief Veterinary 
Officer to the Board (now the Mlinistry) of Agriculture 
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and Fisheries, to administer the Diseases of animals 
Acts His activities lay in two directions in this 
capacity—first, in tlre organisation and development of 
a field service, comprisedeentirely of quålifeå veternary 
surgeons trained to deal promptly and efficaciously with 
.fpizootics, and secondly, in the foundation of a properly 
staffed research s@ction, to carry out*investigation work 
into the nature and proper methods of control of 
disease directly affectink the interests of the Bnitish 
agriculturist. He was gdmirably supported in develop- 
ing the research activities* of his department by 
the Right Hon. Walter Runoiman while Minister of 


- Agriculture, and a first-class laboratory—the first 


institute of its kind in Gréat Britain—was erected near 
Weybridge for research into the ehimal diseases. The 
laboratory has since been ampfy justified, both by the 
character and output of the researches from it, and 
among works published dealing with animalspatholegy, 
those upon “ red-water,” epizootic gbortion, and other 
diseases of cattle, scrapie and louping-ill of sheep, 
swide fever, and certain diseases of pouftry, deserve* 
special mention, while the investigations now carried out 
there upon the nature of the foot-and-mouth disease 
virus are of a highly delicate technical order and aim 
at the solution of one of the most distressing factors 
besetting the valuable live-stock industry of Britain 

Stockman’s research work mto animal disease, and in 
particular his researches into bovine epizootic abortion, 
performed largely in collaboration with Sir John 
McFadyean, have earned him an international reputa- 
tion as a shrewd and careful observer and as a resource- 
ful experimenter. He was appointed Director of 
Vetermary Research to the Ministry when the Labora- 
tory was opened. , 

As mentioned above, however, it is as an epizoologist 
that Stockman must be meted the largest measure of 
distinction. He worked laboriously to mutigate the 
dangers of epizootic disease afflicting Brttish livestock, 
and succeeded, taking advarftage of the insular situa- 
tion of the country, to an extent wholly unknown else- 
where. Mention may be made of hus efforts to sufpiess 
rabies, to eliminate glanders, to mitigate the ravages of 


swine fever, to control epizootic abortion, and brag , 


about the gradually diminishing incidence of shetp* 
scab. The responsibility shouldeted by him, practi- 
cally alone, in the face of the recent incursions of fodt- 
and-mouth disease, is well known, and the strain en- 
tailed must have told very beavily upon him. He had 
only just returned from a three months’ tour fo the 
Argentine, to investigate the conditions of the meat 
trade there with Great Britain, but was unable to 
resumé his duties on his return He had journeyed to e 
Glasgow to consul®his brother, Dr. Ralph Stockman, 
professor of materia medica and therapeutics in the 
University of Glasgow, about his health, and succumbed 


suddenly at hys residence on June 2., e . Sy 


Stockman was joint editor of the Journal of Compara- 
tive Pathology and Therapeutics, a member of the 
council and president for the year 1924-25 of the Roy 
College of Veterinary Surgeons, a former member ot 
the council of the Royal Society of Tropgral Medicine 
and Hygiene, member of the managing committees of 


the Tropical Diseases Bureau and Imperial Bureau of ` 


Entomology, and a member of the Board of Governors 
of the Royal Veterinary College, London. He edited, 
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Walley’s “ Meat Inspection.” He was knighted in the 
New Year’s honours list of 1913 for his services. By 
his conscientious and unassuming*manner he inspired 
the confiddnce “to an extraerdinary d of the 
Ministry he served, the veterinary profession, and the 
farming community of Great Britain. He married in 
1908 Ethel, elder daughter of Sir John McFadyean,” 
Principal of the Royal Veter College; London, 
and he is survived by her and Cro aachten, to whom 
we tender our deepest condolenges in their sad loss. 





° THE letter from the presdent and treasurer of the 
Chemical Society, printed on p 859 of this issue, 
raises a question that is of considerable direct import- 
ance to learned societies in Great Britain and of no. 
emgil moment to thg caus of science. Hitherto the 

d Revenue has allowed the Society’s claims for 
repayment of incofhe-tax deducted at source, and now 
esuch claims*are to be disputed. The grounds apon 
which the Inland Revenue is changing its attitude are 
not stated, but presumably it will contend that the 
societies in question (for other sqcieties are also 
involved) are not described as “ charitable institu- 
tons ” in their charters, and, perhaps, also that they 
loge any right to this appellation by making profits 
from adveytisements inserted in their publications. 
On the other mde, the societies will nghtly contend 
that they should nòt be classed with putely commercial 
undertakings; their work is not undertaken for 
pecuniary profit, and it 1s of educational nature and of 
national importance. Remembering Napoleon’s gibe 
and the saying that “ a country has the government 
it deserves,” our national neglect of science is not 
surprising, but it would not have been so persistent 
if scientific onganisations had learned to speak with 
one Voice. Here is an excellent opportunity for 
united action, and ıf a test-case comes into court, ıt- 
is to be hoped that the scientific societies will stand 
together, possibly under the leadership of the Royal 
Sogiety, which 4f a “ charitable institution ” by the 
“tems of its charter. : 
. In view of the &iffgult times through which “the 
professional classes and the learned societies have been 
passing since theeWar, it is very regrettable that the 
e Inland Revenue should now go out of its way to 
* increase their hardships, and unless a strong stand 18 
made we fear that some of the scientific societies will 
be severely hit by the new exactment. The statement 
* made by Prefs. Baker and Thorpe with reference to 
the eChemical Sogiety that the ®‘ margin betgreen 
solvency and bankruptcy is small, and |may dis- 
. appear uf the Society is subjected to th¢ taxation 
* suggested,’ seamts to require, hdwever, some slight 
modification. According to its published accounts in 
the year 1925 the Society had more than 39,000}. 
fivested in high-class securities, and it , recovered 
188] in of income-tax deducted at source. If 
the Inland Revegue were to claim tax on: dividends 
* from the 5 per cent War Loan, %929/47, which are 
paid free.of tax, the maximum total claim for income- 
tax (at 4s. in the /.p from the Society would be about 
* 3401. Now the excess of income over expenditure in 
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We regret to announce the following deaths : 


Dr. Albert B Lyons, for mahy years a congulti 
chemist in Detroit, and formerl A member FI 
commi of revision of the “ U.S. Pharmacopæia,” 
on April 13, aged eighty-five years. ` 

Sir Henry Morri®, Bart., president in 1906— of the 
Royal College of Surgeons and in 1910-12 of tha Royal 
College of Medicine, on June 14, aged eighty-two years. 

Sir Frederick Walker Mott, KBE. FRS, 
formerly pathologist to the Lonfion Count? Asylums, 
on June 8, aged seventy-two years 


° News and Views. ° 3 


1925 was 466/., so that the question 18 one of a margin 
between a surplus and a deficit on a year’s working, ` 
and not of a margin between solvency and bankruptcy. 
We point this out because we think that any semblance 
of oversta t should be avoided in prosecuting 
what is from every point of view (except, possibly, 
the legal one, upon which we gxpreas no opinion) a 
very Strong case 

In the House of Commons on June 8, in Committee 
on the Finance Bill, a discussion took place on Clause 
ro (Continuation and Amendment of Part I.-of the 
Safeguarding of Industries Act 1921r). This clause 
provides, among other things, for the continuance in 
force for a further period of ten years from August 19, 
1926, of Part I. of the Act. The materials affected by 
the proposed duties are numerous—one speaker said 
hat no fewer than six thousand separate articles 
wre included in Part I. of the Act. The industries 
to be safeguarded in the way prescribed by the Act 
include the manufactures of optical glass, optical 
instruments and the component parts of -optical 
instruments, as well as, for example, the manu- 


-factures of magnetos, fine chemicals and arc carbons. 


In the course of the debate some interesting state- 
ments were made by ths President of the Board of 
Trade, Six P. Cunliffe-Lister. Out of 37 motor 
manufacturing concerns in Great Britain only three 
were using British magnetos before.the War, to-day 
all®but three are using exclusively British magnetos 
It was also stated that Great Britain is producing 
somethin lie 75 per cent. of our home consumption 
of*fine chemicals, compared with 10 per cent. before 
the War. In respect to insulin, Great Britain has 
a very large share, not only of the home market, but 
also of the world market as well. To-day there are 
three or four times the number of skilled chemists 
employed in the British fine chemical industry com- 
pared with the number employed formerly, while the 
optical glass industry is now being developed (This 
is but a pale paraphrase of the tribute to the progress 
of that mdustry paid by Mr. F. Twyman in his 
presidential address to the British Optical Instrument 
Manufacturers’ Association) Those responsible for 
equipping the Army, Navy and Air Forces have all ` 
said that their most minute requirements are met by 
the optical industry, and the industry has developed 
a new testing appayatus Which is better than any 
apperatub developed in other countries. (This, 
presumably, refers to the camera lens and photo- 
graphic lens interferometers of Messrs. Adam Hilger, 
Ltd ) ° . 
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THERE were the usual arguments advanced from the 
Protectionist and Fse Trade sides respectively, 
arguments with the general character of -which any 
student of politics for the past twenty must 
be perfectly familiar., These political and fiscal 
considerations, as such, ‘do not concern us here; but 
there afe certain aspects of this question which touch 
nearly the interests of science and of scientific workers. 
In the firs placa, there seems to have been common 
agreement in the debate that there. are certam 
industries which, from their charatter rather than 
from their size, are eesgntially key industries, that is 
to say, industries which, in the imterests of the nation, 
both in peace and in war, cannot be allowed to 
languish and die, whatever fiscal system be regarded 
as best suited to the industries of the country as a 
whole. Whether the best method of safeguarding 
such essential industries be by a protectionist tariff, 
a direct subsidy, or a total prohibition of imports 
except under licence, i8 a matter of acute difference of 
opinion The-optical industry in 1920, for example, 
expressed its preference for the last course. Taking- 
the optical industry by way of example, the scientific 
worker has two main interests If there is not, ın 
. Great Britain an efficient and progressive optical 
industry, m which there can be constant and close 
contact between the manufacturer and the scientific 
worker, the interests of the scientific worker and of 
science must suffer. If, on the other hand, the 
scientific worker is hindered, by tariffs or ın other 
ways, ih obtaining the materials and instruments hê 
needs, or has to pay enhanced prices for them, again 
the interests of the scientific worker and of science 
must suffer, with inevitable injurious reactions upon 
“the home industry itself. It should not be impossible 
to reconcile these apparently conflicting interests. 
But whatever be done, thè primary and paramount 
duty of fostering scientific research, and more especi- 
ally in any ‘ safeguarded ' industry, remains. Safe- 
guarding will be undoing if from a false sense of 
security rt should lead to’ neglect of that most potgnt 
means of reviving a distressed industry, scientfic 
research’ ho tas 

APPARATUS has now been installed for transmitting 
photographs. “between London, New York and San 
Francisco. The journey from London is over the. 
220 - mile land line to the Marconi radio-telegraphic 
station in Carnarvon, thence by radio-transmussion 
across the Atlantic Ocean to the Riverhead Station 
of the Radio Corporation of America on Long Island, 
and afterwards by land lines. A description of the 
transmitting and receiving apparatus for the: radio- 
grams 1s given in the Electrical Review for June 4: 
The principles qf the method of picture transmission 
over telegraph wires were clearly specified by Alex- 
ander Bain in 1842. Practically every system 1s based 
on the division of the picture into small unit areas and 
the transmission of the dots in these areas successively. 
When, however, it 1s remembered that the number of 
dots per square inch in an ordinary newspaper half- 
tone block is about 4000, it will be seen that the 
operation would be very laborious., To make it” 
commercially feasible it has to be quigkened up very 
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considerably. At Radio House, Léndon, thg photo- 
graph or document to be transmitted is first copiec 
photographically om to a transparent celluloid film 
mounted on a horizontal glass cylindtr. ‘A powerful 
beam of light is projected into this cylinder and then 
gefracted out radially. The light passes through 
“small areas of th film progressively, the intensity of 
the issuing beam depegding on the transparency of 
It then 
falls on a photo cell, the current from which is pro- 
portional to the intensity of the beame The effecty 
produced by this current after amplification are 
transmitted by the land wires and by radio-trans- » 
mission to the photogram recever. The received 
impulses actuate a siphon reporder mounted on a 
travelling carnage and operated by a motor controllec 
by a tunmg fork. One othe main difficulties has 
‘been to obtain sufficient signal strength to over-fkle 
the effects of atmospheric disfurbances. It seams 
highly probable that the sending of photogradiogtams , 
will soon be a recognised method of communication. 

In hus discourse on “ The Spectrum of the Aurora,” 
delivered at the Royal Institution on June 11, Prof 

J. C. McLennan gave a short review of the knowledge 
of the constitution and state of the upper atmosphere 
We are gaining interesting information regarding the 
constitution of the atmosphere at great hgghts from 
investigations on the spectra of the auroral light 
From the work of Lord Rayleigf, Slipher of the 
Lowell Observatory, and Vegard, ıt is now Jmown 
that the element responsible for a large propartion 
of the auroral spectrom 1s nitrogen. Vegard’s view 
is that the well-known auroral green line originates 
in finely divided solid nitrogen in suspension, when 
bombarded by a corpusgular radiation from the sun. 
Prof McLennan’s work on the of solidified 
nitrogen, however, shows that none of the spectral 
lines found in the spectrum of nitrogen in this state 
agrees in wave-length with the “ green line,” while 
the phosphorescent spectrum of solid nitrogen con- 
aists of eaght distinct -wave-lengths, hone of which ys 
included in the spectrum of the aurore. Pref..° 
McLennan and his co-worker& hae observed a line 
at 5577 35 in ‘the spectrum of oxygen when an electrie 

e ig passed through this ga% with helium 

present ın excess. This spectral line posseeBes all the 
characteristics of the auroral green line, and it stems 
probable that both have ther origin in oxygen. The 
line can be obtained with pure oxygen alone, but not 
with the same intensity as when helium is present. 
In g for the pesition of the wave-length 5577 35 
in the ‘spectral scheme of atomic oxygen, Prof 
McLennaneand his co-workers have been able recently 
to show that the spectral system of gen consists 
of three sets of terms, ne of which involves tfiplet 
and quintet terms, and the others singlet and triplet, 
terms. The lne 5577 35 belongs to one or other of 
the singlet-triplet systems, but it has not yet been 
assigned to any definite pomion From the observa- 
tions on the spectram of the auroral light it is clear 
that nitrogen and oxygen exist in the atmosphere at 
a beight much greater than was gupposed hitherto, 
while neither hydrogen nor *hehum appears to be e 
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present While it 1s difficult to understand how this 
comes about, ıt may be that the forces, probably 
electrical, that maintain oxygeneand nitrogen at the 
great heigfits mentioned is gufficient to draw away 
the hydrogen and the helium completely from the 
earth’s atmosphere. 





e 
Tur North Western Naturalist, ‘a new quarterly 


journal, the first number of which has just appeared, 
is successor to the Lancashire and Cheshire Naturalst. 
Under its new ttle it appeal® to a somewhat wider 


‘geographical “and faunistic area in the hope that: 


sufficient support will’ be forthcoming to justify the 


* enterprise and to meet the undoubted needs of this 


important region. «Several universities and many 
societies and associations devoted to the study of 
natural history and archeology are included in the 
arpa, anddt 13 mdegd surprising that past attempts to 
maintain a journal which would link up these various 


actiyities should fave met with so little success To 


* judge from*the contents of the first number, the ecope 
of the journal 1s vared and wide. Mr H F. Barnes 
contnbutes a valuable paper on the crane-flies of 
Carnarvonshire, in which both the geographical dis- 
tribution and ecology of the species are considered. 
Prof. Boycott records the occurrence of algal cysts in 
the tissves of Limnaa peregra, a hitherto undescribed 
associatiog, the elucidation of which will be awaited 
with interest News from the univeraities, local 
societies and museums, résumés of current periodical 
literature, book notices and reviews, and interesting 
notes and records, go to the make-up of an interesting 
number The journal is attractively produced, and 
will be issued for the present m quarterly numbers at 
a subscription rate of 7s 6d. per annum If the 
standard of this number can be maintained there 
should be no doubt of the success of the venture, and 
it 18 fo be hoped that tke editor, Mr. A.-A Dallman, 
will meet with that financial support which his 
enterprise deserves, 


Popular Astreanomy for May reproduces a short 
afticle distributed recently by Science Service—the 
° scientific news agency ef Washington, D.C., U.S.A — 
yp which it 1s stafed that, according to information 
received from Leningrad, the 41-inch objective of the 
telescope » beng’ constructed at Newcastle-on-Tyne 
for the Simeis Observatory, in the Crimea, had failed 
to meet the optical tests specified and was absolutely 
useless. At the time when this report was received 


a we sent a copy of ıt to Messrs. Sir Howard Grubb, 


Parsons anf Co, and we are now informed fhat the 
statement is entirely erroneous As a matter œ fact, 
the degree of separation between the components of 
the qbject;glass and the radii of curvature were only 
offically agred upon between the authorities at 
Polkovo and Sit Howard Gtubb, Parsons and Co. 
gat the end of April of this year, and until these were 
decided very httle gmnding could be done One of 
the flint opmponents of the objective was exhibited 
by the Parson# Optical"Glass Co at the Wembley 
Exhibition, and its quality and homogengity were 
almost perfect. As, however, the company wishes in 
so large a lens to*appsoach so closely as possible to 
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perfection, several alternative flints have been cast, 
and others are in course of preparation, the-best will 
be selected from them for the Russian tel€scope. 
The crown component is a perfect piece of glass, and 
18 undergoing a final and mpre extensive process of 
annealing than hés hitherto been employed in the 
manufacture of large telescope objectives® Prof. 
Kniloff was recently shown in England the report 
issued by Science Service, and*we gre aisthorised to 
say that“ itis a complete misstatement of the matter.” 
He adds. “The lenses for the 41-inch telescope have 
noj yet been ‘ground to curveg, but only preliminary 
calculahons of the eurves have been made. There 
can therefore be no question of a test of the com- 
plete object-glass having been made and failed. The 
representatives of the Polkovo Observatory are now 
testing th® discs intended for the object-glass ın order 
to select the most perfect among several which are 
ayaulable ” 7 


It is reported that Miss D A E. Garrod of the 
University of Oxford and member of the Institut de 
Paléontologie humaine, has discovered fragments of a 
human skull, mcluding the frontal bone, associated 
with Mousterian implements at the Devil’s Tower, 
Gibraltar, where she has been carrying on excavations ` 
for some time The fragments were discovered at a 
depth of about ro ft. and exhibit characters similar 
to those of the well-known Gibraltar skull which 
If this 1s correct 
e-and the preservation of the frontal bone, if it is 
complete, should place ıt beyond question—it affords 
a welcome corroboration of the attribution of this 
skull to the Moustenan period Miss Garrod had 
already announced her intention of returning at an 
early date, and her arrival will be awaited with keen 
interest by anthropologists. The circumstances of 
the discovery will no doubt be fully described in the 
paper which Miss Garrod 1s to read at the forthcoming 
meeting of the Bntish Association at Oxford. 


@ir J. R Jackson, Deputy Chief Veterinary 
Officer of the Ministry of Agriculture and Fisheries, 
has been appointed Chief Vetennary Officer in 
saccession to the late Sir Stewart Stockman, 


"ProF A. BRACHET, professoreof anatomy in the 
University of Brussels, has been elected a member, - 
and Prof. Ch. Pér@z, professor of zoology in the 
University of Pans, a foreign associate, of the Royal 
Academy of Sciences, Letters and Arts (Scientific 
Class) of Belgium 


THE annual phytopathological meeting of the 
“British Mycological Society will be held at Harpenden, 
Herts, on July 3 Visits will be paid to the Patho- 
logical Laboratory of the Ministry of Agriculture and 
the Mycological Department of Rothamsted Experi- 
mental Station. The secretary, Mr. E M Wakefield, 
Herbarium, Royal Botanic Gardens, Kew, desires 
intending visitors to inffrm him not later than 
June 28 


We are glad to learn from Mr C Cuthbertson, 
F RS, that ths request for 20 cc of krypton and ' 
e 
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xenon (NATURE, May 15, p 699) met with a ready 
Tespomse. He received several sympathetic replies, 
while M. Lepape, of the Collège de France, offered a 
supply of the gases at a very reasonable costs and they 
have now reached London by aereplane. 


Tux’ following officers were elected at the anniver- 
sary meeting of the Linnean Society held on May 27: 
President, Or. Ao B. Rendle; Treasurer, Mr. Horace 
W. Monckton ; Sscretarses, Dr. W. T. Calman (Zoology) 
and Mr. John Ramsbottom (Botany). New Members 
of Cownctl: Mr. Reginald Cory, Prdéf. J. Stapley 
Gardiner, Prof. E.S Goodrich, Dr. E. Stuart Russell, 
and Dr. E. J. Salisbury. 


Tus Institution of Electrical Engineers is celebrat- 
ing the jubilee of the telephone on June g4, when a 
luncheon will be held at the Hotel Cecil, Strand, 
London, W.C2 In the afternoon Sir Oliver Lodge 
will deliver a lecture en “ The History and Develop- 
ment of the Telephone ” in the lecture theatre of the 
Institution. The lecture will be preceded by the 
presentation of the Faraday Medal to Col. R. E. B. 
Crompton. The annual conversazione will be held 
at the Science Museum, South Kensington, London, 
S.W.7, during the same evening. 


We have received a letter from Dr. L. A. Kuhk of 
the meteorite department, Mineralogical Museum, 
Academy of Sciences, Leningrad, U.S S.R., pointing 
out that the earth passed very close to the path of 
Pons Winnecke’s comet on June 30, 1908, and wal 
do so again on June 27 of this year. He states that 
on that date in 1908 many meteors were observed 
and also night luminous clouds, which may have been 
associated with the approach of the earth to the 
comet’s path. He asks that particulars of observa- 
‘tions of any such phenomena this year may be sent 
to him. 

THE spring meeting of the Prehistoric Society of 
East Anglia will be held at the Royal Anthropological 
Institute, 52 Upper Bedford Place, on Tuesdgy, 
June 22, at 2.30 P.M. Mr. A. Leslie Armstrong will 
be in the chair, and will give a short aecomnt of his 
recent work of excavation in the caves at Cresveell 
Crags, from which his researches in previous seasons 
have produced vafuable material bearing upon the 
northward extension of upper lithic settlements 
in England. Among other communications, a dis- 
covery of worked flints at Beer, Devon, will be 
described by Mrs. Mae Alpine Woods, and Mr. H. 
Rainbow will present some notes on an iron socketed 
celt from the Thames. 


THE ninety-fourth annual meeting of the Brith 
Medical Assocation will be held at Nottingham on 
July 16-24. The incoming premdent, Mr. R. G. 
Hogarth, will deliver his presidential address on July 
20, and a popular lecture will be given by Prof 
Leonard Hill on July 25; The annual exhibition of 
surgical appliances, foods, drugą and books will “be 
held on July 19-23. The honorary locaf general 
secretary of the annual meeting is Mr. A M. Webber, 
2 The Ropewalk, Nottingham. The provisional pro- 
gramme includes the following discussiéns, the opener’s 
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name being giten in brackets: The treatenent of 
cancer by lead injections (Dr. W. Blair Bell), re 
lationship of streptococci to scarlet feyer and its 
complications (Dr R °A. O’Brien), food deficiency 
conditions in relation to preventable illness (Dr. S. J. 
eCowell, Dr. H M. M. Mackay, Sir Percy Bassett- 
Smith, and Dr. J. Wheatley), and the physical and 
mental effects of fatighe and monotony ın modern 
industria] work. ° ` 

IN connexion with fis artacle on “ Fossil Insects in 
Relation to Living Forms,” gublisheds'in NATURE of 
June 12, p. 828, Dr. R. J. Tillyard asks us to state 


that the very beautifuleillustrations were prepared ® 


as reductions from the very fine photographic enlarge- 
ments of the fossils made By Mr W. C. Davies, 
Curator of the Cawthrog Institute, oo New 
Zealand. 

Tue Cambridge University Pres announces the 
forthcoming publication, in two volumes, of *‘ Aphasia 
and "Kindred Disorders of Speech,” by Dr. H. Head. 
Vol. x will contain a historical sketch of the progress 
of knowledge in this subject, an account of the new 
methods of examination employed by the author and 
the results of his clinical observations. Further 
sections are devoted to the question of cerebral 
localisation’ of function and to novel theoretical con- 
clusions as-to the nature and causes ef aphasia. 
Vol. 2 will deal with a series of ¢linical reports of 
cases. 

Tre botanical library of the late Mr. J. S. Gamble, 
F.R.S., 18 to be sold by auction on Friday, June 25, at 
115 Chancery Lane, W.C.2, by Messrs. Hodgson and 
Co. The works to be offered for sale include Van 
Reede’s ‘ Hortus Malabaricus,” 12 vols.; Wallich’s 
“Plante Asiatice Rériores,” 3 jvols.; Royle’s 
“ Botany of the Himalayas,” 2 vols. ; “ts Annals,of the 
Royal Botanic Garden of Calcutta,” 12 vols ; and 
Watts “ Economic Products of India,” 6 vols. in 9. 


APPLICATIONS are invited’ for the following appoint- 
ments, on or before the dates *mentioned :—An 


assistant lecturer ın geography at the Universgty, * 


College of the South-West of England, Exeter—Ths 
Registrar (June 26). A senidr demonstrator and a 
demonstrator of physiology at St. Bartholomew’s 
Hospital Medical College—The Dean of the College, 
St. Bartholomew’s Hospital, E.C.1 (Junee 28). 
Assistant lecturer in engineering, County Technical 
School, Wednesbury—Director of Education, County 
Education Offices, Stafford (July 6) A professor e 
of mechanical qngineering at the * Manchester 
Municipal College of Technology — —The Registrar 
(July 8). An assistant lecturer in physics in the 
University of Sheffreld—The Registrar (duly 8) 
head of the mechanicg] engineering department and 
a head of the electrical engineering department of 
Robert Gordon’s College, Aberdeen—The Secretary 
and Registrar (July 12). Lecturers ın agnculture, 
chemistry, and economics gt the Imperfl College of 


Tropical Agriculture, Trinfdad—Thé Secretary of the , 


College,°14 Trinity Square, E.C.3 (July 13). 
ErratuM.—In NATURE for June 12, p. 839, last 
paragraph, for " short ” read’ “ Shortt.” 


At. 
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* for the m 


* were ongmally quite separate, and 
I pas 


«being known in the Mackenzie sae 
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Research Items. ` . 
Rock PAINTINGS on THE WEST COAST oF THE GULF belongs uliarly to the western division, is the pre- 
veiling fm 


OF CARPENTARIA.—Mr. Normmn R. Tindale in vol. 3, 
part 3, of the Records of the South Australian Mussum, 
in the course of the second part of his account of the 
natives of GrooteeEylandt and the evest coast of the 
Gulf of Carpentana, discusses their pictorial art. They 
use four ents—red, yellow, black and white. 
ae of white kaolin, yelléw, a hmonite and 
manganese oxide and day—are found l ; 
The red pigment—a hematite ds obtained eget! 
from the interfor of Amhem Island in the country of 
the Rembarunga, who it on to various other . 
It is much valued ahd used in colouring utensils, 
weapons, ceremonial objects, canoes, apparel, orna- 
ments and The pigments are produced by 
rubbing on a stone. The starchy liquid obtained b 
bruising the fleshy stems of various tree orchids 
sometime? used inst®ad of water for mixing, because it 
gives adhesive quglitwes to the colours. Brushes are 
eithey chewed sticks, pieces of bark, or pieces of 
Sleather one fnch long fastened to a handle of the tame 
length with gum or wax. Two or more colours are 
sometimes superimposed or mixed to give.a special 
effect or tint, such as salmon colour. designs are 
a ee of dots and straight lines with 
occasional circles and other geometric combinations. 
No meaning is now known for the geometric designs, 
but sometimes the well-defined form of anani is 
the central object. Tracing designs and pictures on 
the ground’is a common amusement around: the camp 
fire. Tracks of animals and birds are also cleverly 
imitated. During the enforced leisure of the wet 
season, desi are painted on the walis of rock- 
shelters and of the bark huts. The Ingura cave- and 
ee usually relate to sailing canoes, dugongs, 
es, fishes, parties of human figures, and anne 
scenes. Hands are depicted by coating the rock wi 
fed clay on which the Hand is iaposed and used as a 
stencil, the outline being shown in white with kaolin. 
. 


SONGS or THE COPPER Esxmmo.—In a further instal- 
ment of the Bee of the Canadian Arctic Expedi- 
tion, 1913—18, forming vol. 14 of the series, Mr. D. 

enndss, with the assistance of Helen H. Roberts, 
eals with the collected by the Southern Party 
which worked on Arctic mainland and adjacent 


eiilends, in this case at Barnard Harbour, in Dolphin 


and Union Strait, their headquarters. The so: 
were recorded by phonograph, and with some ait 
culty, as the Eskimo had not iously been 
acquainted with the instrument, and ght.a a 
was reproducing their words. It is, in fact, their 
custdém not to smg their so out of doors but only 
under cover, because they believe that in the former 
case a spirit might carry away their words and rob 
them of the breath of life. The songs recorded were, 
dance songs and some incant&tions. 
The.latter, though fewer than thf dance aro 
sufficiently numerous to indicate that they form an 
important element in Eskimo life. All givem here are 
incantationg for fine weather, exaept one which 13 for 
ran the mék. The dance songs are dasentially 
topical. They fall into two"%lasses, the pisiks, in 
which the Danaea! performer beats the drum, and the 
dons, in which one of the chorus of dancers beats the 
drum and the principal dancer’s hands arg free. A 


study of the ution and com m of the 
dances themselve& suggests that two dance forms 
t the prs is the 


c form among the eastern branch of the 
race, predominating ampng the per Eskimo, and 
while the aton 
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` plants, s.g. lilac. Grace 


“experiments have shown that insects from a 


in the Mackenzie delta, and exists in a 
minor form among the Copper Eskimo 


CRUSTACEA OF THE THAMES EsTuary.—-A_report 
on the sea fisheries and fisheries industries *of the 
Thames Estuary, p by the late Dr. La 
Murie, was published in 1903 bY tho Kenteand 

i W. Pollitt, Librarian 
and Curator of the Public Libraries and Museum, 
noe Boroygh of Southend-on-Sea, writes: ‘‘ Of 
Past II of this work only the.firat section (36 pages) 
was set up in type, and.it is not probable that the 
work will be completed.” He for 
pee the whole of the copies of this section of 

TI and will be glad to forward one or more to 

any persoy interested. There should be many people 
wishing to avail themselves of this offer as the section 
in question is a continuation of Dr. Murie’s notes on 
the Crustacea of the Thames Estuary, contsining 
valuable local information gfthered from various 
sources as well as much original observation. These 
pages deal entirely with prawns and lobsters. The 
author adds to his excellent account of the common 
prann Leander serratus in Part I descriptions and 
etails of distribution with notes on breeding of 


three others—the white wni L. sqwitla, Leach’s 
prawn L. adspersws, and the ditch prawn Palaemonstes 
varians, ing attention to the that the prawn 


family is more widely distributed in the Kent and 
Essex area than has been generally supposed. In 
923 Gurney (Proc. Zool. Soc., London) gave a good 
general survey of all these together with L. longiros- 
is, in which he states that L. adspersus (= Palaemon 
Leach) is “by no means an abundant species,” 
although “it is taken in some numbers by the eal 

catchers.” Both this species and L. sqwmia, the so- 

called “ small prawns,” are, according to Dr. Murie, 

it aero captured in the Thames Estuary together 

ith the larger species, and althongh no separate 

fishery is established for these they are certainly of: 
some commercial value. It wo be a great pity 

if this unfinished paper were lost owing to lack of 

knowledge of its existence. 

THe OyYsTER-SHELL SCALE Lysect.—Although the 
oySter-shell scale, Lepidosaphes wimi, has been known 
as a pest in the United States since 1794, only recently 
has any investigation been made of the differences 
between those found on apple and those on other host 
. Griswold (Memoir 92, 

mell Univ. Be Tip Stat., £925) has made a 
comparative study of the two forms. The author 
points out the differences in morphological characters : 
second stage larve from the apple have fewer dorsal 

than larve from llac; the pygidia of adult 

e3 from the apple have fewer circumgenital 
pores, insects from the apple are-slightly smaller, and 
observations on the development d five years 
show that the apple insects are in advance of those on 
Hlac at every stage. At Ithaca, where the work was 
done, both forms have only one generation. The 
lilac form is found also on shade trees. Transfer- 
le can 
complete their development on lilac and on other host 
plants, but in no case did insects of the lilac form live 
a, length of time on apple or on pear. Whether the 
ifferences between the two forms are sufficient to 
warrant the erection of a new species or only of a new 
variety for the form on lilac is left in abeyance. 
Observations: are added on the most common chalcid 
paradite, Aphshaus mytilaspis, which attacks the 

oyster-shell scafe. . d ; 
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ORGANISATION IN Prorozoa:—In a eee on 
organigation and variation in Protozoa (Ses. Monthly, 
April 1926), Prof. G. N. Calkins points out that crane” 
ation in tozoa 1s as definite and fixed as in any 
type of living things ; coat seer by ae 
structures Which are not only temporary but are also 
subject to changes with metabolic activities. These 
visible structures are formed anew at conjugation or 
at fertilisation generally, or when ogenesis 
occurs, ang they are*formed anew at periods of cell 
division. With fertilisation, with endomixs, and with 
cell division there 1s evidence that thecell is completely 
Teo and that the- fundameatal invimble 
organisation starts ‘with a clean slate’ after every ene 
of these deep-seated phenomena. Gametes, when 
formed, are so modified t without fertilisation they 
cannot live, and ciliates without conjugation or 
. endomuns in the majority of cases will live only with 
weakening vitality which ends in death. e 


INHERITANCE OF Ecc-CoLour IN Birps. — Certain 
writers have held that xenia exists in birds, t.6. that 
when species or straths differing in egg-colour afe 
mated, the eggs laid will show ges in colour in 
the. direction of that of the breed to which the male 
ee This has been recorded in crosses between 

and finches, and also among domestic fowls. 
In an investigation which included a careful study of 
; Shey and O of egg-colour in Leghorns (eggs nearly 
white) and pee ore (eggs brown), K (Journal 
of Genetics, vol. 16, No. 3) concludes that no such 
effect exists. He finds a seasonal variation in egg- 
colour, the shell being darker during the winter months 
and ae in summer. The colour also depends 
upon the age of the hen and whether she has pre-* 
viously been laying. Curves of egg-colour from the 
reciprocal matings, compared with control hens with- 
out mating, cooled closely in their seasonal 
variation Repea injections of Orpington testi- 
cular tissue into Leghorn hens and vice versa also 
produced no effect. It is concluded that seasonal 
variation in colour will probably account for the 
previous supposed observations of xenia, 


LAVENDER Om FROM THE IRISH FREE STATE. 
Prof. J. Reilly, Mr. P. J. Dramm and Prof. C. Boyle 
of University College, Cork, have collaborated in a 
pre ey chemical examination of lavender of: 

ed from plants of lavender grown at Cork aid 
compared with oil obtained from English, French and 
Spanish sources. These workers have defimitely in 
view the establishment of the cultivation of lavender 
and distillation of the oil as an Insh industry, and 
regard their i laboratory iments as 
hopeful in result and worthy of extension. Their 
per is published in the Economic Procesdings of the 

oyal 1n Socisty, voL 2, No. 16, April 1926. 


STARCH AND TRANSLOCATION. —We are beginning to 
realise how little is known about this problem. Starch 
is formed in the green assimilating tissue and in reserve 
organs of plants, but starch are also found in 
the parenchyma associated with the vascular strands» 
This latter starch 1s often spoken of as ‘transitory 
starch’ (the wanderstarke of the Germans), -and the 
view has been taken that its formation by tem i 
removing sugar from the cell sap, steepens the con- 
centration ient of the su al the vascular 
channel, which is assumed ae the driving force in 
the diffusion of the sugar.* E. G. Pringsheim, i 

» himself in part upon the recent ‘paper of has pupi 
K. Bernhauer (Reith. z. botan. Zentralbl. 41, p. 84, 
1924), reveals the inconsistencies of this point Evie 
and its lack of ental su «an a brief*dis- 
cussion of the subject in Diy Natwuanrssenschafien 
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a. 
for April g. *Tollenaar has recently calculated 
that as starch appears in the chloroplasts of the 
tobacco leaf after dive minutes’ to light, 
starch formation must follow when concentration 
of sugar in the sap is increased by at most o-ol per 
cent. On the other hand, as starch formation does 


wot occur in a kanod Sinn oi eee Tarain E 
rest of the leaf & continuo y ilfminated for three 
days, apparently mi ion of su from the lum- 


inated region is umable"to raise the concentration in 
the darkened region hy oor per cent. in this time. 
Either, then, sugar is not actively translocated, or 
starch-formation is not simply deterghined by ths 
sugar concentration ; in an the phenomena of 


starch formation and hydrolysis in the plant require e 


much closer ental analysis. Pmngsheim 
seems to incline to the view that’starch formation ul 
starch leaves is of advantage as preventing an increase 
‘of turgor, which in sugar-gtoring leaves may reduce 
photosynthetic efficiency. ° ° K 


. 
THE REVILLAGIGEDO Istanp$’.—xLast summer the 
California Academy of Sciences, with the help af the 
U.S.°Navy Department, sent an on under’ 
Dr. G. D. Hanna to the little known Revillagigedo and 
Tres Marias Islands off the Pacific coast of Mexica. 
Dr. Hanna gives a general report on the work of the 


expedition in the ings of the Caltformia neil 
of Scrences, 15, pp 1-113. The Revillagigedo Islan 
have never been uninhabited, although their possi- 


bilities as a sheep farm have been considered more 
than once. There has thus been no interfgrence with 
the natural fauna and flora. The Tres Marias Islands, 
which lie relatively near the mainland, are inhabited. 
The narrative of the ition refers to many in- 
ag collections but contains no of ths 
result of the expedition as a whole. This is promised 
in a series of further reports, 


Satmuity or Nus WarTser.—Some investigations 
peers R. Aladjem on the seasonal variation of salinity 

Nile water at Giza are published in Bulletin No. 69 
(Technical and Scientific ice, Caito). Mr. Alad-: 
jem shows that the alkaline portion of the dissolved 
matter in the Nile is small and is seldom greater than 
18 parts per million. Moreover, he shows that the 
low Nile contains more sodium and potassium and the 
high Nile more calcium and mege This appears 
to indicate that water laden with o bicarbonates 


drains into the river from the subsoil during low water, e° 


or that some calcium and esium of the bicar- 
bonates are thrown down at t stage of the rivey 
The irrigation water use in Egypt „thus contains 
more cakcium and magnesium than sedinm nd potas- 


sium, which prevents the soil becomi alkaline, 
compect, impermeable and com y bafren. 
Detailed tables give the analyses a the Nile water at 


Giza throughout 1924 and 1925. 


CrREMACEOUS AMMONOIDS OF EASTERN,AUSTRALIA * 


AND Japan.—The @mmonoids of the Rolling Downs 
formation of eastern Australia have been studied by 
Dr. F. We Whitehouse (Memoirs of the Queensland 


Mussum, 8, 3, 1926, p. 195, pls. 34-41)., They are e 
especiall characterise by y 


y the on of, hegero- 
morphic. forms, hither#? ref to Crioceras, for 
w several new genera are instituted. The author, 
has been able to recognise zonal horizons in the Roll~+ 
ing Downs formation belonging to the Hauterivian, 
the Aptian and the Upper Albian. Ammf nites from 
the Ç: of Ja are deseribed by*H. Yabe and S. 
Shimizu (Sciences . Tékoku Imp. Univ., Sendai, 
ser. 2, yh here 1925, p. 125, pls. 30°33) ; they be- 
long to the ily Prionotropidæ, which is rather rare 
in Japan. 


© Mecoptera are well 


* Se far as the theory is concerned, p 





; part-7 of Ais work on the 
Permian insects of Kansas (American Journ. Sor., 
11, 1926, p. 133), Dr. R. J. Tillyard deals with the 
Mecoptera “or storpion-flies, gn order with :compara- 
tively few representatives at the present day but not 


uncommon as a fossil, especially in the U Per- 
mian and the Mepozoic From the Lower Permian, 
of Kansas the author describes si ies be- 


what is known of 


longing to six new genera. ‘Bae D ma 
an Permian f 


the chmatic conditions of 
Dr. Tillyard infers that the ın lation a the pupal 
stage in the [fe-history of the scorpion-flies was not 
‘for cite JARE pevere cold, but that drought 
and heat were the determining factors. Since the 

a bergen in the Lower Permian, 
there can be little doubt that earlier forms existed, and 
the author believes that the Upper Carboniferous 
genus Metropator, hitherto p in the Protorth- 
opter; is a true Mecopjeron and a direct ancestor 
o 


some of the Lower Permian forms. - 


Fisrous Crysta or Soprom CHLORIDE.——In 
further ce to notæ which have a in 
Nature (October 24, 1925, p. 610, and March 13, t926, 
B 395) we have recti a communication from Mr 

. A. Macfadyen, Longships, Capel-le-Ferne, near 
Folkestone, enclosing some very. begutiful specimens 
of fibrous and banded crystals of naturally occurring 
rock salt. One set of these , about 2 cm. in 
ee eee oe Onn a a 
i gs ın small fissures. close to the weathered 
surface ofthe ground, ic Siar tes the soft sandy 
limestones and green shales of Miocene age. These 
eae were found at Shallufa, ten miles north 
of Suez. The other crystals, which form fibrous 
bundles ro cm. in 1 closely resembling sal 
ammoniac, were found near Gebel Gharamul in the 
eastern desert of Egypt, and are said to'form the 
domestic galt supply of the Ma’azah Bedouin. The 
crystals are extremely beautiful, and are evidently 
parallel growths, but the facets are not sufficiently 
sharp to give aglear indicatibn of the direction of the 
AKEB. | . ; 

DrELRCTRIC Constaxts.—The issue of the Physika- 
lischg Zeitschrift for April 15 contains a summary of more 
than forty pages, by Dr O. Bluh of Prague, of the 
practical and theoretical work done on , dielectric 
censtants during the past fourteen or fifteen years. 
epre has been 
manly in the applxatiðn by Debye and others of the 
ides tat each solecuDs asia pe ihi 


itive and 
a negative electric charge, bende ah forward by Suther- 
land ın 195 to explain the effect of temperature on 
the dielectric constant and the existence of anomalous 


disp&rsion. On the practical side, older methods of 
measurement of the constant have been umproved, and 
new methods, generally depending on thé use of the 
triode valve, have been devised. Gases and vapours 
have been investigated to a higher degree of acturacy, 
and the effects of temperature dhd pressure om the 
constants of liquids determined between 87° and 433° 
absolute and up to 200 atmospheres Selutons of 
liquids in egch other and of solidsen liquids give results 
so digergent tat no general Jaws have been evolved, 
but there seems little doubt that the dielectric con- 
stants of solutions play an pa ges in bio- 
‘Yogical processes. In the case of solids the advances 
have been less extensive. f 


i 
THE PREPARATION OF kEVULOSE.—No. 519 of the 
Scientific Papers of the Sree oF Standards, by R. F. 
Jackson, Clara G. Silsbee and M. J. Proffit,' describes 
the preparation of bevnlose, the sweetest of the sa i 
from the Jerusalem arfichoke and the dahlia, which 
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contain considerable amounts (8 5 to 23-8 per cent. 
cent. respectively, in the sgmples 
extrachon the plant juices, con- 
r of polysaccharides, are converted to 


estimation of halides by electrometric titration is 
described by W. Clark in the Journal of the Chemical 
Somety for Aprıl 1926. A omel is joined by 
means of an ammofiium nitrate bridge to a tube 
dipping into the solution under investigation and 
silver nitrate is added drop by drop, while the electro- 
motive force is read by means of a potentiometer. 
The end point 1s indicated by the maximum rate of 
eof EMF. With mixed halides, the breaks in 
the E.M.F. curves indicating the ive end points 
aye displaced by solid solution effects. The addition 
of ions strongly adsorbed by Ailver halides, such as 
barium and sodium nitrates in cent. solution, 
gives correct end points for a wide variation in Pro 
portions of the constituents of the mrrtures e 
results of the work are applied to the examination of 
the materials used in the manufacture of photographic 
emulmons. z 


Rapio Wave PropacaTion.—Radiotelegraphists 
have known for some years that when very short 
wave-lengths are used for tranamission, the intensity 
eof the received signals decreases as the distance 

m the transmitter is increased until it is too small 

be observed, the distance then being of the order 
of one hundred miles. As the distance 1s further 
increased the signals are too faint to be detected 
over a well-defined interval. At a greater distance 
the signal gabe pang to, a maximum value and 
finally gets er gradually. The distance of the 
transmitter from the further edge of the interval of 
silence is generally called the ‘ skip’ disttnce. This 

i ce increases rapidly as the wave-len 18 
diminished. For a specified wave-length it is longer 
at night than in the day; and it 1s longer in winter 
than m summer. Dr. Hulburt, ın the journal of the 
Feanhkiim Institute for May, gives an interesting 
theory of radio wave- tion round the earth 
which has the merit of giving simple explanations 
of most of the observed phenomena. He makes the 
assumption that there is a Kennelly-Heaviside layer 
in the upper atmosphere which gs rich ın electrons. 
From ents carried out in the research i Seda 
ment of the Ameri Navy, it appears that fo 
wave-lengths of 16, 21, 32 and 40 metres, the skip 
distances during daylight are 1300, rie 400 and 
175 miles respectively. The night skip distances 
are more than twice as great. author considers 
that this phenomenon proves that the transmitted 
wave consists of two parts, one of which clings to the 
surface of the earth and decreases rapidly in intensity, 
while the other moves in an upward direction and 
returns after refraction at the conducting layer to 
the earth. ing certain assumptions as to the 
connexion between the electron density and the 
height above the earth, he concludes that during the 
daytime the electron density is a maximum at a 
height of between 70 afd «50 miles. At night-time, 
when the sun’s rayf are absent, recombination of ions , 
and electrons will occur The electron density, 
therefore, becomes less and the radio rays must 
seareh higher altitudes before being turned back to 
the earth. e 


. 
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N 
I the South African Museum, Cape Town, Dr. 
Leonard Gill insists on the need for more Ropa in 

te of this the staff on collecti i- 
aoe made to the Taaa paige Pry ae 
carrying ious work as far as Zesfontein, where 
lives tie dees ing remnant of the Topnaar Hottentots ; 
a further tior was starting for the coun 
north of ontein, of which the natural hi 
almost unknown. Other expeditians were to Gor- 
donia, between Upington and the bogder of South- 
West Africa, and to the ebergen behind Swel- 
lendam, in continuation of exploration of the 
mountain ranges in the south-west of the Cape 
Province. Various traces of early human occupa- 
tion were also investigated. The whole report bears 
witness to activity in many directions jp spite of 
crowding and the small number of the staff. 


The o i realy e Se wel sey ahora 
esented by the e of six parts of the Annals pf 
ihe South A ties Maloi. The old-established pisa 


by which the papers are classified more or less strictl 
into honfogeneous volumes (botanical, geological, 
entomological, etc.) is awkward in that it keeps so 
many volumes open for rather long iods, but it is 
decidedly convenient when once the volumes aie 
finished and bound. The large amount of the year’s 
work refers to South-West Africa (the former German 
territory), which is lained by the fact that a 
number of expeditions from the Museum have been 
at work in that territory in recent years. They have 
gone there by special invitation of the local Ad. 
ministration and with the aid of grants from it—an 
unusual pane of enlightenment which deservé 
recognition. e are informed that several further 
papers on the flora and fauna of South-West Africa 
are already in type. Considering the fewness of thar 
numbers, the amount of scientific work turned out 
by the members of the Museum staff themselves is 
noteworthy. It is in part due to the fact that the 
-Museum itself is still awaiting its urgently needed ex- 
tensions. Thus ‘ gallery work’ is larg yd 
—a bad thing for the public, though it allows the 
staff more time than they would otherwise have for 
research. 

Thanks mainly to the persistence and energyeof 
Dr. J. D. F. Gilchrist, our knowledge of the marine 
fishes of South Africa, which was v inadequate 


some thirty years ago, is now approaching completion 
in regard 19 the characters of the species an thir 
di ution. At beginning of the century a 
survey of the er waters, up to 50 fathoms, of 
the Cape seas, succeeded in bringing to ight many 
new forms, and also in discovering new fishing grounds. 
TOE Tor eae years A f Pnr ene vey nasib en 
ied ont on a larger scale, ıts operations i 
to Natal and including the d waters. Large 
collections from Natal made De Warren in 1906, 
and more recently by Mesers. Romer Robinson and 
H. W. Bell Marley, have been sent to the British 
Museum (Natural History) and have been described. 
The t is an appropmate time for the results 
obtained to be brought together, and Mr. K. H. 
Barnard’s memoir (Ammals of the Sowth African 
Museum, vol. 21, Pt. r, “A Mon on the 
Marine Fishes of South Africa, Part 1 ai uld be of 
considerable service .to,icKhthyologists and others 
interested in the fish fauna ot-South j The 
scope of the work is much wider than the title would 
mea: as it includes not only the fishes of the coasts 
of the Union of South Africa, but those ‘of East 
and West Africa northwards to 15°., and oceanic 
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Activities of the South African Museum. 
the first report that he presents as director of | fishes that have been recorded from within 200 to 


‘of a living species of Heterotricha, a 
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300 miles of the east 
southwards. 

The fishes of Natal are mostly tropical, whereas 
those of the Cape are tem te and show Mediter- 
ranean affinities¢ we think that when Mr. Barnard 
comes to the perches, gobica, blennies, etc., which 
are so numerous jn thé Indo-Pacific region, he may 
regret that he has taken in the east coast northwards 
to Mozambique, and that only the fact that this area 
has not been too well explored will sate his memois 
from ce Sibley witlf tropical species. 

A num of papers enumerating and describing , 


and west coaste and 400 miles 


species to us ups of S. African 
eda “habe bese, duced dung the. your In & 
country 90 extensive as Soutif ca, animal life is 
abundant and of great interest, and we look forward 
to the time when the Go¥ernmgnt of* thgt country 
will seo its way to publish an authoritative “Fana 
of South Africa.” A model fo? sach a work will be 
found in the “ Fauna of India ” series isgued by the, 
of State for India. 

In vol. 19, Pt. 4, of the Annals of the South 
African Museum, 1925, Mr. L. B. Prout describes 
certain new jes of Geometrid moths from material 
that has accumulated since his previous paper on 
the subject (Annals S.A. Musewm, 1917), two well- 
execu coloured plates accompanying this article. 
In the same part Mr. F. W. Edwards deals with a 
number of species of Mycetophilide and, Bibionidm 
contained in the Museum collections. The most 
interesting feature brought to notib ıs the discovery 
us which has 
only been previously known in a fossil condition 
contained in Baltic amber. 

Part I of vol. 23 of the Annals of the Museum is 
devoted to an extensive illustrated memoir on the 
nage digi of South-West Africa by Dr. A. J. Hesse. 
It lists all the known of Heteroptera and 
Homoptera from that region, exceptipg those belong- 
ing to the families Jassida, Aphi pand Copcidæ. 
The Hemiptera of South-West Africa have been little 
studied in the and it ıs perhaps not rising 
aes a eek he ea ok peditions ap. O 
1924, together with the shore of other collectors, 
II new genera and 58 new specie# are established. 
The most extensive additions pertain to the i 
Reduvude (3 new genera, eIr new species) and® 
Falgoridz (5 new genera, 17 new 168). 

“ Palæontological Pa pubhshed in conjunction 
with the Geological Survey” were eadded to the 
natural history publications of the Soufh African 
Museum about a quarter of a century ago, ethus 
extending their scope and usefulness. In the matter 
of the Mollusca, the non-marine early received atten- 
tion, and if the papers have been few in number they 
have þeen important in matter. So early as 1900, 
Mr. W. E. Colli had two papers on the slugs of 
South Africa ; while one wna bie was devoted 
in 1912 fo Major Connolly’s uable “ Reference 


List of South i Non-marine Mollusca.” | This 
last was a piece of systematic werk °w. has 
great value, on accowat of its carefully toripiled 

Gea thi 


athens fair and nomenclature, to otherp 
immediate circle of those for whose benefit it was 
drawn up. 

Lately another important molluscan pager, this time 
anatomical in character, hsb appeared (vol. 20, Pt. 4) 
from. De ig of that past master in molluscan - 
anatomy, . Hugh Watson. He deals with “ The 
South African speciea of the Molluscan genus On- 
chidella,” and ‘in addition to*their anatomy discusses e 


* consideratign, 
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their affinities wifh the species found in other parts 
of the world and the geographical distribution of the 
genus. Eight- excellent plates „from the’ author’s 
pencil andgcamgra, with their keys and almap, are 
appended in ustration. s 4 

first contnbution to “ Reports on the Marine 
Mollusca in the Collections of the South African 
Museum,” by J.*R. le B. Tomlin on: 
Turntellidæ, accompanies p ing, ! What it 
wants in len this paper es iP in importance. 
It is a purely systematic paper, ut descnbes and 
illustrates two new species “of Turritella, besides 
introducing @pew term, “scalarescence,”’ to denote 


a a to looser @oiling sometimes exhibited in 

e these shells. Conchologists will assuredly look for- 
ward to meeting with er such contnbutions in 
these Annals. : 


Vol. 22, Pt. 1, of te Annals contains five prn 
on South African fossils and fossil woods: ica, 
pl aA, wag et ORCS ae , is still in large 
me@&sure the undi land so far as its extinct 
animals are concemn@i. The veil has been lifted a 
littlee on itg Mediterranean borders chiefly ek. 
“the work of the late Dr. C. W. Andrews. Of the 
east coast, where the remains of the forms of 
extinct reptiles have been discovered, there is i- 
bility of great further discovery. the south our 
knowledge is fuller and of longer standing, though 
even here it must be recognised that the known and 
described forms can be only the merest frachon of 
the animals that lived and evolved there, and ex- 
ploration 14, far from being finished. In South Africa 
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is the well-known Karroo series of formations, which 
are perhaps the most important centre of rephhan 
and amphibian evolution that has as yet bæn ex- 
plored. The earlier classical works of Owen, Huxley 
aad Seeley are, many of them, based on specimens 
from here. So are,the more recent classics of Watson 
and Broom. f ' z 

In reviewing the labours of vanous researchers 
in this field, the assistance rendered by the Trustees 
of the South African Museum and by the,Geological 
S of South Africa must not be underestimated ; 
the Annals of the South African Museum contains 
many importgnt papan on vertebrate palæontolo 
by m and S. H. Haughton. A recent M 
-contains the thirteenth paper by the latter author on 
extinct reptiles and amphibia of the distnct. The 
format of the publication, the typography, and the 
production of the plates are all aeeciiant, 

The of N ualand, Damaraland, and 
Ovamboland are listed by S. Garabedian (Annals, 
vol 16, Pt. 2) ; representatives of most of them are now 
in thò Herbarium of the South African Museum. It is 
h&ped later to issue a hst of tht of the moun- 
tainous’ conn on the west ed the Kaokoveld 
and the sand-dune belt between the mouths of the 
Orange and Cunene rivers, known as the Namib. 
Genera are arranged according to the key given by 
Dr. Stapf in the “ Flora of Tropical Africa.” Under 
the different species there are often notes as to the 


‘value of the grass as fodder, or its disadvantage 


as a weed in cultivation or as injurious to grazing 
stock. i 





f e 
Experimental Investigation of Dengue. 


t 
WHEN the Medical Research Board was organised 
for the ioe as ın 1922 at the recom- 
mendation of the Surgeon-General of the United 
States Army, the investigation of the etiology of 


dengue was ope ol the most im t blems to 
be stndied. ieut.-Col., J. F. Siler, Majors M. W. 
Hall and A. P. Hitchins were appointed, and com- 

, ahd in the 


men their labours in 1924 at 
nar Jowrnal of Soience of Jan.-Feb.' (vol. 29, 
Nos. 1-2, pp. 304 ¢ 8 plates) they describe their results. 
The investigation was most carefully planned and 
emest thorou carried out on the model of so many 
other etiolo preblertis conducted by our American 
cgnfréres. A very cotmplete history of the disease 
is first given; the earliest accurate descriptions of 
dengue ın gpidémic form are from Cairo in 1799, from 
Batavia and Java in 1779, and from elphia in 
1780% showing that then it was widely distributed, 
and ıt still remains so, but there is reason’to believe 
that its original home was in tropical America. 
Compared with yellow fever, to which the disease has 
* many etiolo similarities, this world-wide d#ffusion 
13 ramarkable. Throughout thesf areas some af thé 
epidemics are often classed as “ dengue-like ” rather 
true dengue, but the authors, mest careful 
state that “it would appear that among 
“themselyes the} differ little, if any more,: than do 
different outbreaks of d e, and until specific 
etiological evidence is a ble the possibility of 
fheir essential identity must be borne in mind.” 
The experiments detailed in this monograph were 
carried out8in the Philippines, and were e on 
sixty-four Ameritan soldier volunjeers to determine 


* the transmission of dengue by means of mosquitoes: 


the menewere in screened ‘wards and the mbsquitoes 
need wero DIOC ere Inonehunfired and eleven 
© biting experiments mad 
* NO. 2955, VOL, 117] . 
e 


by infected females of Addes ! in 


asgyptt (better known as Steg 
transmitted forty-seven times. experiments with ` 
Culex fatigans were negative, thus not ing the 

early and useful work by Graham. The filterable virus 

of eee Opec a We bleed the case only 

during the first t. days of the fever, and requires at 

least eleven days to develop in the mosquito before 

it can be transmitted. The infectivity of the insect 

continues throughout its life but is not passed on to 

its progeny. It was found that 58 per cent. of those 

wit had suffered from the disease were immune, and 

in the others the course was modified. The rapidity 

of the of dengue is second only to influenza, 

byt the diseases are not mutually ve. 

The results brought out by the inquiry are in 
striking similarity with those obsesved in yellow fever,’ 
and strongly suggest some group relatio p. Though 
so far in dengue the agtual cause has not been definitely 
demonstrated, yet spirochatal forms have been re- 
ported for both. The authors were unable to transmit 
the infection to animals. From a practical point of 
view, the authors conclude that as dengue an ow 
fever are transmitted by the same mosquito and 
the mechanism of transmission for each almost 
fdentical, therefore epidemics of dengue and yellow 
fever are subject to the same control measures ;, the 
foremost of which is the reduction of the incriminating 
mosquito in the affected area ; secondly, the protection 
of patients from mosquito bites during the first three 
days, by adequate mosquito nets, etc., during both 
day and night. 

previous work ‘ol other investigators is duly 
recognised and acktiowledged, but the research here 
recorded is the most thorough and admirable on the 
subject. 
e 
1 


as indent „dongue was 
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The Storage of Eggs. 





. 
ORE than four thousand million eggs are | of weight by evapoyation may possibly be prevented 


consumed in Great Britain during the course 
of a year; but this number would probably be 
increased if satisfactoty methods of eee eggs 
produced at the glut period in the spring with the 
view 8f their consumption later in the year were 
generally introduced, especially as the producers 
would be enco ed to increase their stock, since 
the demand an ə price fetched would show less 
marked fluctuations. But for a stqred egg to be the 
equivalent of a new-laid in all requires 
considerable attention to detail: factors, on 
which good results depend are discussed by T. Moran 


and J. Piqué in a recent publication of the ent 
of Scientific and Industral Research." 

In the first place, only carefully selected should 
be submitted to storage: they must be, and 


should never have been exposed to a temperature 
ter than 60° F, otherwise a certain amount of 

evelopment of an , if fertile, may have occurred, 
resulting in its decomboattian later in the store., The 
quality of an egg can be judged by its transparency 
to light, this process of examination bei termed 
can ’ A new-laid egg appears clear and 
i ives pa A T y seen as a rosy- 
tin mass: the air chamber is small. ARTE ORE 
ages it becomes less transparent, ap ing slightly 
marbled; the yolk ıs movable along the long axis 
and the air chamber is larger. Bad eggs appear 
opaque on candling. 

In the second place, attention must be paid to the 
method of ing when, as is most usual, the 
are kept in the cold store; the material used sho 
be clean, odourless and moisture-proof, and the eggs 
should be so packed that a free circulation of air 
can occur around them. The temperature of the 
store should be maintamed at 32-33° F. and be kept 
as constant as possible: the humudity of the air 
should be about 80 per cent.: a higher humidity 
favours the growth of moulds, whilst a lower humidity 
increases the rate of evaporation of moisture from 
the eggs. Under the conditions specified the loss of 
weight of the stored eggs is about 2-68 cent. 
_ over a,period of seven months. A free air circulation 
is essential to keep them in condition and 
prevent the growth of moulds. authors er 
in detail the varous methods of packing cee an 
obtaining the requisite temperature and ity 
in the storage chamber: they suggest “that the loss 


$ 


1 t of Sclentifo and Industral Research 
thon, Report No®26: The Storage of Bap 
Le Pp vm+8o+ọ plates. (London: H M. Sta 
IS net. 


: Food Investiga- 
By T Moran and 
tionery Office, 1926.) 


water both to the yolk and 


by wrapping the eggs in papess, akthough this 
would presumably incréase their cost somewhat. 
Certain changes occur in the eggs durmg cold 
e: the white becomes more viscous, losing 
externaMy by evaporation , 
mes more delicate and when 
lk also is very Hable to break, 
o in an egg Moreover, after 
about six months th egg acquire an unpleasart 
taste from the packing material unlesg® as mentioned 
above, this is odourless ang moisture - proof. The 
food value of stored eggs, however, 1s probably litte, 
inferior to that of new-laid: no loss of vitamin A 
has been detected even after long storage. s 
The removal of eggs from dbld store requires care, 
since unless their temperature has msen to that af 
the outside air, moisture ‘will ba gepa on their 
surfaces, or they will ‘ sweat,’ it is ed: ‘and 
a damp egg does sate te pee oe ge 
one. of ‘defrosting’ uires abort 
tweflty-four ey mae . 
After a short account of the storage of eggs in 
water-glass or propia Page describes some 
experiments on the effects of low temperatures upon 
ogg. After ing and thawing again, it is found 
t the hquid part of the white has increased and 
the viscous part decreased in amount, the extert 
of the change depending on the temperature reached 
and the time of exposure to that tempeyature. On 
the other hand, the yolk shows no change unless the 
temperature has below -6° C., and unless 
freezing has actually occurred. If the is kept 
at this temperature for a sufficient 1 of time, 
on thawing the yolk 1s found to be in a stiff pasty 
condition ; if ape ican of freezing and thawing 
are carried out ciently rapidly this change does 
not occur. It appears to be due to a precipitation 
of lecitho-vitellin, so that re-solution does not occur 
on thawing: it is to Be noted that simple freezing 
alone, at a temperature above -6% C., does not 
produce the change, so thatit occurs at a tim’ when 
the egg is frozen solid g 
The effect of temperature on the life of the sage 
was also studied. At -*6° C. the embryo dies 
immediately: fertility is maintained longest at 
8-r0° C., up to a maximum of about five wedks. , 
The author penne out in this connexion that the 
embryo is cold blooded up to #bout the twentieth 
aay of Ter opon: ui - 
m its scientific interest, the report merits 
the atthntion of all those engaged fn the commercial 
production of eggs in Great Britain. í 


the yolk membrane 


the is broken 
a familar sign 





Commonwealth Fund Fellowships. 


TE Committee of Award for the Commonwealth 

Fund Fellowships has made the following 
appointments to the twenty igllowships tenable by 
Britian graduates in American universities for the two 


ears ing in tember 1926: 
J Mr. A M. repens University of St. Andrews, to 
the University of California, ın TORY i Mr. F. N. 
Astbury, University of Liverpool, to umbia Uni: 
versity, in architecture; Mr. I W M. A. Black, 
University of St An p to Yale University, in 
ph ical chemistry ; . F. P. Chambers, Clare 

fees, University of Cambridge, to Har@ard Uni- 
versity, in architecture; Miss M. E. Cranswick, 
King’s College, University of London, to Colgmbia 
University, in education; Mr. R. Fisher, Hertford 
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College, University of Oxford, to Yale Wniversity, in® 
ecomomics ; Miss | Gordon, Univermty of Aberdeen 
and the Im 


perial colege of Science and Technolog’, 
London, *to Stanford University, in zoology ; 

H. A C. Green, Westfield Collegg, University of° 
London, ~to the, Unjyersity of Pennsylwanea, in 
literature; Mr. D. B. Harden, Trinity College, 
University of Cambridge, and the University ¢f 
Aberdeen, to the University of Michigan, in 

logy; Mr. R. L. A iversity of 
Birmingham, to Columbia University, in ineering ; 
Mr. K. A. H. Murray, Umversity of Edinburgh, to , 
Cornell University, in economics ; Mr. E. P. Mumford, 
por of Manchester and Chnst’s College, Uni- 
versity of Canabridge, to the, University of omnia, | 
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agriquiture; Mr. M. A. P 
, to Harvard University, in geol ; Mr. 





in 
Glas 
G. S. Pryde, Universi 
Universi j 
of St., An 
Bureau of Standards, W: 

i ; Mr. R. A. Robb, University of ‘Glasgow, 


to the Uosto Chicago, in mgthematics; Mr.¢ 


W. Rule, College, University of Durham, 
to Cornell University, in physica; Mr. 
University college, Cork, to Harvftrd 
literature; Mr. H. Williams, Wniversity of 
and the Imperial College’ of Science and Technology, 
London, to th8 University of California, in' geology ; 
eMr. N. C. Wright, of Christ Church, ira bai A 
Oxford, School of Agriculture, University! of - 
bridge, and the University of Reading, to Cornell 
University, in agriculture A : 
The purpose of the Commonwealth Fund is to 
Kan mutaal amity amd understanding between 
I- 
Gentes 


ret Brithin and tht United States by off 
tunities for educatjonrand travel in the Uni 
to British graduates of character and ability. 


“By terms of the Foundation ıt is necessary to effect a. 


g phical distribution of Commonwealth Fund 
owships among the universities of the United 
States from the Atlantic to the Pacific, without handı- 
ca any individual in the advanced work on 
which ke ill be engaged. There were 178 applicants 
this year for fellowships, offering in all twenty-nine 
different subjects. . 


__ 2 


University aŭd Educational Intelligence. 





ABERDEEN.7—The University Court has appointed 
Dr. Allan W. Downie to the Georgi bert 
lectureship in pathology, with ial reference to 
malignant diseases. ~ ; 


CAMBRIDGE.—The University has been officially 
informed that the Statutes erecently made by the 
University of Cambridge Commissioners have been 
eure by the King gin Council, po, porikon, oF 
ai having been presented against them, while 
they were laid before both Houses of Parliament. 

o members of the University Automobile Club, 
which has now been wound up, have offered to the 
e Umversity the sum of 450/. to endow an annual 
Ritardo in thermodynamics. ~ 

The report of the Committee for Geodesy and 

Geod ics contaitis bome in references to 

Dr. Vening Mpinear’s method of determining the 

value of gp based on g at Potsdam 981-274 cm. jsec.1, 

he obtained a value for Cambridge 981-265; inde 
7 dent observations made by Sir G. Lenox-Conyng- 

Fai and Mr. Manley with the Science Museum 

pendulums gave the value 981-266. These pendulums 

ee oe ee 

Eastern Grænland in order that he may mke a 

gravity determination near ‘ Pendulum Islamds,”’ 

where General Sabine made observations im 1823 in 


` | latitude 74°32’ 19” N. During the absente of Sir 


Gerald Lerox ynugbam in at the Pan- 
Pacifie Sone ee Teg al T: E. E. Craster 
will act as his deputy. 

© The report of the Director of the Solar Physics 
Observa records the safe return of the instruments 
taken to the Crimea ın i914 to observe the-total 
eclipse of san, A 64-inch achromatic object- 
eich dod to ong to Sir George Stokes. has 
resented to the Observatory Mrs. Laurence 
umphréy. 


Dr. A. C. Hadddh isgretiring from sthe readership 
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University of 
ae 1 Andrews, Yale 
hbjstory ; . C. B? Purvæ, University 
, to Johns Hopkins University and the 
n, D.C., in organic 


Cale E 
verpool 


‘from Dr. C. A. Crommelin, the Physi 
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in ethnology, and the General Board of Studies 
will proceed shortly to appoint a successor. The 
stipend is 66o}. per annum, with an allowasce of 
200}, per annum rf the reader is not a fellow of a 
College. The appointment will ın the first instance 


be for three years from October 1. Applications 
should reach the Vi cellor on or before Wednes- 
day, July 14. e 





Dr. W. ErreL has been nominated Tofessor of 
mineralogy at the Technische Hochschule in Char- 
lottenburg. R ` 


VACATION courses for mechanics and glaseblowers, 
under the auspices of the “ Vereeniging tot Bevorde- 
ring van de Opleiding tot Instrumentmaker” (Society 
for the Advancement of the Training of M ics), 
Leyden, Holland, are to be held in August in the work- 
ae of tħe Physical ( genic) Laboratory of the 
University of Leyden. i may be obtained 
cal Laboratory, 
Léyden, Holland. 


Tue University of London Club, which was founded 
i 1914 for members of that University, and has its 
Club House in Gower Street (Londgn, W.C.), has 
recently undergone a complete reconstruction. One 
feature of the reconstruction has been the widening 
of the basia of membership, so as to include graduates 
of other universities besides London, holders of certain 
even granted by the University of London or its 
ira eE and persons who hold certain profeesional 

ualifications. A pamphlet giving an account of the 

ub, and of the facilities provided for the promotion 
o$ the social life of graduates can be obtained from 
the honorary secretary, 19 Gower Street, W.C. The 
chairman and members’ committee of the Club will - 
be At Home on June 22 at 8.30 P.m. to meet the 
Vice-Chancellor of the Univermty of London (Prof. 
Gardner) and members of the Senate. The pres- 
dent of the Club is the Chancallor, the Earl of 


Rosebery, 2 


Tue sixth and last of the Watson Chair Lectures for 
1926 will be delivered on Monday next at the Uni- 
vermty of Bristol at 5.30 p.m., the subject being “A 
Vision P ned; ‘Grover Cleveland’s British- 
Anferican General Arbitration Treaty killed by the 
Senate.” The holder of the chair this year, Dr. 
Robert McElroy, professor of American history in 
the University of Oxford, 13 the authorised biographer 
of President Cleveland. The chair was founded in 
I919, on the return of the Princesof Wales from his 
American tour, with the object of “‘ Imithng more 
closely the ponds of comradeship between 
the two great eee democracies, upon 
whose goodwill and friendship the peace of the world 
pe apes and is of interest in connexion with the 

icles on “Tbe ‘Universities and International 
Peace,” and on the recent awards of Commonwealth 


Fund fellowships, a elsewhere in this issue. 
j Hea been held in succession by 


The Watson 
the late Viscount Bryce, Ex-President of Yale 
University, President Nicholas ` Murray Butler of 


Columbia University, Prof A. F. Pollard of University 
College, London, and Sir Robert Falconer, President 
òi the University of Toronto. Prof. McElroy's 
general subject is “Some British-American Crises: 
an Interpretation.” He has delivered five lectures 
at London, Camb?idge, Manchester, Leeds and 
Edinburgh ively, and in addition an address, 
broadcasted by the B.B.C. on May 27, on “ The Inter- 


“natiofial Mind ia the Maing 
e 


. 
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Contemporary Birthdays. 


June 19, 1858. Sir Henry J Oram, K.C.B., F.RS 
June 20, 1861. Sir Frederick G. Hopkins, F.R.S. 
June 21, 1862. Sir Humphry Rolleston, Bart., K C.B 
June 21, 1860. Dr Wiliam D. Haliburton, F.R S. 
Jung 22, 1864. Sir Dame] Hall, K C B., F.R S. 
June 23, 1843. Prof. Paul Heimrich Ritter von 
Groth, For Mem.R S 
F June 23,°1860.. Sir*W. Baldwin Spencer, K CM G., 
June 23, 1859. Lt-Col.A W Alcock, C.I E., F.R.S. 
June 24, 1854. Dr. John A. Voelcker 





e 
Sir Henry Oram, Engineer Vice-Admiral, receiv 
his techmical training in Devonport Dockyard and at 
the Royal Naval College, Greenwich. He was 

Engineer-in-Chief of the Fleet from 1907 until 1917. 

Sir FREDERICK GowLanD Hopkins, known widely 
for his long-continued researches in chemical physio- 
logy, lly in relation to the nutrition of the 
human subject, has been, since 1914, professor ef 
biochemi in the Univeraty of Cambridge. In*r918 
the Royal Somety awarded him a Royal medal. He 
was, indeed, among the very earliest to establish that 
minute quantities of certain bodies, the nutntive value 
of which had hitherto been unsuspected, exert an 
enormous influence upon growth and upon normal 
He showed that without these 
accessory factors—vitamins—a diet otherwise full and 
- seemingly complete 1s incapable~of allowing growth, 
and even of maintaining body weight or life. 

Sir HumpHry RoLLESTON, who was born at Oxford, 
was educated at Marlborough and St. John’s College,« 
Cambridge Regus professor of physic in the Univer 
sity of Cambridge since 1925, he was lately president 
of the Royal College of Physicians. 

Dr HALLIBURTON, emeritus professor of physiology 
in King’s College, London, a post which he adorned 
for thirty-three years, is a Londoner He was 
educated at University College School, London, and 
University. College. esident of the Physiological 
Section at the British Association’s Belfast meeting 
in 1902, he gave an address an the position (as it then 
stood) of chemical physiology. 

Sir Dante, HALL was educated at Manchester 
Grammar School and Balhol College. From 1992 
untl 1912 he was director of the Rothamsted Experi- 
mental Station. As chief scientific adviser to the 
Ministry of Agriculture and Fisheries, Sır D&niel has 
now an enlarged scope of work. i = 

Prof. PauL H irrer von GrorH was bom at 
Magdeburg and educated at the universitiesof Freiburg, 
Dresden, and Berlin. From 1872 pntil 1883 he occupied 
the chair of mineralogy in the University of Strasbourg, , 
leaving to become professor of mineralogy ın the 
Univermty of Munich and curator of minerals in the 
State Museum, Munich Prof. Pavl yon Groth 1s a 
recognised authority im chemical and physical 
crystallography. For many years he was editor of 
the Zeitschrift fur Krystallographie tmd Mineralogier 
In 1908 he was awarded the Geological Society’s 

ollaston medal. 

Sir BALDWIN SPENCER, formerly (1887-1921) pro- 
fessor of biology ın the University of Melbourne, was 
born at Stretford, Lancashire, and he was educated 
at Owens College and Exeter College, Oxford A 
frequent correspondent o# NATURE, we note a letter 
of his to this journal, so far back as 1885, en “ The 
Eggs of Monotremes,” and another, in 1886, on “ The 
Parietal Eye of Hatteria.” k 

Lieut -Col. ALCOCK was educated a? Mull Hilf and 
the Uniyermty of Aberdeen. For fodrteen years he 
was superintendent of the Indian Museum 
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Societies and Academies. 
e Lonpon. 
une oA. C Dobwnthg, R W 
Gerard and A. V. Hill. The heat production of 
stimulated nerve The method adopted 1s thermo- 
lectric The thgrmopile contains about 300 oe 
of constantan-silver, made by electroplating (Ham ton 
Wilson), and current is gecorded (to 2 x 1o"“ amp ) by 
two moving-coil gflvanometers coupled by a thermal 
relay (Moll and Burgar) The heat appears in two 
stages. (a) dunng stimulahon theregis a mse oz 
temperature of about 7 xIaj® C. fer second o: 
stimulation , (è) ın the succeeding ten minutes there 
18 gradual f er production of heat about eight ® 
times as great as in stage (a), which for the present, 
we attribute to a recovery process analogous to that 
occurmmg 11 muscle. Total heat corresponds closely 
to extra carbon diomde found by Parker for stimulated 
nerve. There is difficulty, however, ın Se e 
resting values of oxygen and carpon dioxide found by 
him and others.—A. S Parkes (1) Observations on 
the oestrous cycle of the albino mouse. Fhe avérage « 
duration of the cestrous cycle (meta-cestrus to cestrus 
inclusive) of the unmated albino mouse was 57 ae 
The average duration of the cycle ın normal females 
mated with vasecttomised bucks was 11 days. This 
postponement of the next estrous period is considered 
to be due to the formation of a decidua by the uterus, 
on mechanical stimulus by the vaginal plug, a process 
which has been demonstrated in the albino rat by 
Long and Evans. Pregnancy follows thé detection 
of the vaginal pee about 70 per gent. of cases, the 
estation period being 19 days in almost all cases. 
The effect of lactation is entirely to inhibit cestrus 
(apart from the immediate post-partum period) for at 
least three weeks 1f an appreciable number of young 
are suckled. After the inhibition due to suckling, the 
cycle ee suddenly back to normal, even in cases 
where lactation 1s prolonged. Unulateral ovanotomy 
does not appear to influence the cycle. (2) On the 
occurrence of the cestrous cycle after*X-ray sterilisa- 
tion Of 25 mice ste DY oa posute to X-rays 
at three weeks old, 22 experienced at least one period of 
cestrus when puberty was reached. In all, 53 periods 
of cestrus were observed ine these animals, y of 
which exhibited a series of complete cycles of the 
normal length. Since none of these animals hed 
oocytes, follicles, or follicular tissue in the ovaries, e” 
neither follicles nor ri shed luia appear to be essential 
to the occurrence of the normei cyclic activity of the 
uterus and vagina The estrous predgan hormone 
seems to be formed by the interfo aoa tissue, 
though also bly by the follicles under normal 
conditions—TI. Gordon: The development of the 
calcareous test of Echinocardium cordatum. Bilateral 
rey 19 a almost from the beginning. 
e complex plating charactenstic of the adult 18 

only afquired at a somparatively late stage There 
is noetrace of teeth or of the lantern ossicles, butethe 
perignathic girdle is represented by a single internal 
process. he membrane round the mouth 1s at first 
circular, but soon ebecomes tagonale and» then 
gradually alters to tha pnm butine of the 
adult peristome.—H. R. Hewer. Studies in colour 
changes of fish (ii.-iv.)—A. V. Hill: The viscouse 
elastic properties of smooth muscle Gasser and Hulf 
found that the sudden release dunng isometric 
tetanus of the skeletal muscde of a frog is blowed by 
an instantaneous girop of’ tension, "and then by a 
gradual ce-development along a curve identical with 
that of the omginal rise when stimulator began. 
This observathien has been repeated on the smooth 
muscles of Holothuria nigra, in which the speed of 
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muscle® The return to the tension “characteristic of 
the new length is precisely sumular ın its time relations 
to the initial rise of tension. Itės concluded that the 
development of a contraction during stimulation, and 
evelopment after release, are due to the same 
Lacie E EA the formation of an o i 

mo ttery, arranged in spagp, whether of twe 
or three hase tie in the fibres of the muscles. 
Such a molecular rearrangement, eithereoh stimula- 
tion or during actual shortening, 43 the basis of the 
‘ viscous-elastic ’ phenomena found in all contractile 
tissues.—J. Walton : Contributions to the knowledge 
“of Lower Carwoniferoys plants. The morphology of 
the genus Rhacoptens is discussed. The evidence 


è 1s considered to support the view that Rhaco is 
ore probably a feyn than a pteridosperm. 
sence of a rachis in e of the fork of the frond of 


Sphonoptaris Tetliana is demonstrated in several speci- 
mens, and shown to havasome characters of a fertile 
of Telangiur, and is interpreted asimdicating 
the fundamentall te structure of the frond. 
Thus probably the fructification rachis of T iure 
was attached to the frond the felage 
pinnules in the angle of the main fork of the rachis, 
and possibly m many Lower Carboniferous fronds 
with apparently dichotomous rachis the frond is in 
reality pinnate in structure—J. H» Priestley and E. 
Rhodes: On the macro-chemistry of the endodermus. 
—D Kollin: A comparative study of turacin and 
hematn, and its bearmg on me The 
absorption spectra of turacin, bematin and hemo- 
chromoger? vary with the es Ss of dispersion of these 
compounds, and the bands shift from 100 to 200 A U 
towards the red end of the spectrum as thé degree of 
dispersion decreases. Artifiaal hæmochromogens 
composed of hematin and one of the nitrogen com- 
pounds can be prepared, showing either three or four 
absorption bands resembling those of cytochrome. 
The three components of cytochrome seem to be 
derived from one hamochromogen er bers present 
in two distinct degrees of dispersion (b and c^), and 
partly modified (a) by active process of oxidation 
and reductiorf in which these components are directly 
involved.—E. Ponder: The equations applicable to 
simple hemolytic reactions. Time-dilution and per- 
centage haemolysis curves of experiment in especial 
are discussed. pipe action of the simple lysxıns on the 
cells 1s describaéble expressions like those for 
e first order, but in which is 
pepe E Bes extent of cell surface acted upon. 
Allowing for the fact that the reaction takes 
ft cell surfaces only, and not continuously throughout 
the syste, the effect of lysins on suspensions of 
different strengths is lained in a mmple way.— 
J. P. Hoet and P Ke e: Observations on the 
muscles af normal and moulting Crustacea. Glycogen 
was found in the muscles of normal hard-she 
Crustacea Only small amounts were found in those 
ens of the same speciés. An 
early, onset of rigor morlis, assofiated with alkaline 
reaction, was observed in crustacean muscles poor in 
glycogen. When glycogen was i deities in the muscles, 
epment of acid com- 
parale gwith “that in Be are muscle.—C. H. 
Best and H. P. Marks: Addifiondi note on the effect 
g a on the lactacidogen content of the skeletal 
ascles. ' 


Physical8Society, May 8 —G. Temple’: Static and’ 
isotropic gravitåtional fièlds. By limiting the m- 
vestigation to the consideration of dynamieal mani- 
folds which are static and isotropic in character, it 
1s practicable to aBandgn the notation and theory of 


° the absolute diffetential calculus, and to! substitute 
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some classical theorems of Lord Kelvin and M. J. 
Liouville. This mmoplified théory serves to ¢xplain 
the construction and solution of Einsteins field 
eguationg, and their gas to the problems of 
plan motion and of the deviation of light in a 
gravitational field® It also makes explicit the various 
assumptions involved in Einstein’s theory. C V. 
Raman and K. S. Krishnan: The diffraction of light 
by spherical obstacles. The diffraction of light inside 
the shadow, thrown by a smafi soneco of light, of a 
sphere and a circular of the same diameter, was 
studied, with ial reference to the relative in- 
tensities of the central bright spots. With the 
so@rce at about 2 mptree frofn the obstacles, with a 
pn polished steel ball, the bright spot could be 
etected visually up to 3 cm. d the obstacle, 
while with a steel disc of the same diameter, with 
the edges perfectly sharp, emooth and circular, the 
t could traced up to 2 cm. At small distances 
behind the obstacles, the spot inside the shadow of 
the sphere is much feebler than the disc-spot, RA 
proximating to the latter farther back from the 
obst&icles, but even at 100 cm. remaining appreciably 
feebler —A. L. Narayan and K. R. Rao. On the 
absorption and series of nickel. The abso 
tion 8 of nickel was investigated by the 
under-water spark from A6000 to Az000. In the region 
see to Azroo, 180 wavelengths were o in 
absorption The majority of these lines were classified - 
by Bechert and Sommer. Intensity values of the 
absorbed lines showed that the intensity rule and 
the selection rale for inner quantum numbers were 
accurately fulfilled. The results confirm the recent 
» classifications of Bechert and Sommer in this spectrum. 
H. C. Hepburn: The influence of drums in 
electro-endosmosis. Determinations were made-wıth 
certain aqueous solutions of electrolytes in glass 
dap , and values are obtained for the nter- 
facial potential of the Helmholtz electrical double 
layer. The dependence of the conductivity on the 
electro-endosmotic flow was investigated by measure- 
ments of the current flowing Envough. the diaphragm 
during each determination, and the data used to 
trace the variations in the thickness and the charge 
of the electrical double layer by the application of a 
formula derived by Smoluchowski. , 


E EDINBURGH. 


Roya, Society, May 24.—Malcolm Wilson and Miss 
E J. Cadman: The hfe history and yeolegy ct 
Roticularia Lycoperdon—one of the mycetozoa. T 
spore germination the blepharoplast arises from the 
nucleus and divides to form the centrosomes before 
division of the swẹąrm-cell; four chromosomes are 
present Fusion takes place between motile gametes 
which are ‘identical with the swarm-cells. Before 
fusion of the gametic nuclei several swarm-cells 
coalesce with the zygote and their nuclei are ultimately 
digested Ingestion of entire swarm-cells takes place 
later. The nucleus of the zygote divides repeatedly 
‘and the plasmodium is formed; eight chromosomes 
are present Typical meiosis takea place after the 
emergence of the plasmodium from the wood, and 
cleavage and spore formation follow The -pseudo- 
capulitium and sporangial wall are formed from masses 
of degenerating protoplasm —Miss C C Miller: The 
alow oxidation of phosphorus trioxide (Part 2) The 
production of phosphorus *tetromde by direct oxida- 
tion of phosphorus tnoxde. When phosphorus 
trioxide oxidises slowly at low temperature in oxygen 
containing a trace of water vapour, the only product 
of ofudation if phosphorus tetroxide.—A. C. Aitken: 
On Bernoulli’# numerical solution of algebrpic equa- 
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tions. The paper generalises Bernoulli's method of 
finding the greatest root of an equation. The exten- 
sion gives a means of computing all the roots of the 
equahon, whether real qnd different, complex or 
multiple. "i 


PARIS. 


e 

Academy of, Sciences, May 10.—Maurice Hamy: 
A icular case of diffraction of the solar images 
—André Bldndel :* Remarks on the establishment of 
the régime in electrical circuits —A Desgrez, H 
Bierry, and I. Lesemur: The fixing of sulphuretted 
hydrogen.in the blood.—Charles Nicofe-and Ugo 
Lumbroso: Granular cofijunctivigs of the rabbit atd 
the origin of trachoma.—Mirimanoff: The game of 
heads or tails and the formule of Laplace —J Favard: 
Linear differential equations with nearly periodic 
ceefhaents-—E. Gau: The transformation of a 
system of two differential equatioms in in- 
volution into a unique equation of the first order — 
—. Lainé: The application of the method of Darboux 
to the equations s=f(*,ey, 3, P, ge Zaremba. A 
transformation of the problem of Neumann —Geotges 
Bouligand: The contmuity of zero order in hydro- 
d cs.—A. Alayrac ' e theoretical atid of 
bird-like t.--Jean Chazy: The calculation ab the 
advance of the ehon of Mercury under the 
action of the o lanets. Comparison of the 
‘results of Le Verrier, Newcomb, Doolittle, and HHL 
—Henn Malet: The invariant expressions met with 
in electrodynamics in systems in movement.—Félix 
Ehrenhaft. The observation and measurement of 
Riss Ope isolated magnets The apparatus de- 
3cIL is capable of determining the magnetic 
moment of isolated magnets down to a radius of, 
5 xto-*, and can fix the intensity of a magnetic field 
In an area as small as o-or sq cm It will prove 
useful in problems connected with the etic 
properties of small colloidal parhcles.—Jean Thibaud : 
A new Sas in the use of tings applied 
to the study of Muillikan’s ie violet Fhe use of 
a vacuum spectrograph with the method of tangential 
incidence plrmits the use of a grating with 200 lines 
to the ee eee 
millimetre uséd by Millikan, and the photo c 
plate is placed only 98 mm. from the graig. De 
of the results obtamed with copper are given —A 
Porterin and P. Chevenard: The complexty of tl 
henomena of tempering certain alloys —Pierre 
Jotibols, Henri Lefebvre, and Pierre Montagng: The 
influence of the capacity of the discharge, circuit o 
the decomposition of carbon diomde under redu 
pressure, by the eleg@tric spark. The decomposition 
of carbon dioxide under reduced pressure by. the 
pny 19 strongly influenced by phe capacity of the 

harge circuit. For a given tube a high degree 
of dissociation 1s only obtained ıf the nd oi 
the condenser giving rise to the spark 1s large.—Mille. 
Suzanne Veil :.The magnetochemical reactions of the 
hydroxides in the presence of hydrogen peroxide.— 
— ` Marinesco. Adsorption on large molecules m 
solution E:nstein’s equation giving the relations 
between the viscosity of a suspension of fine solid 
particles and that of the intergranular liquid has been 
applied to the results of viscosity measurements on 
solutions of rhodamine (mol weight 478) ın 
water and varous alcohols. The results show that 
the dissolved molecule 13 unded .by a mono- 
molecular layer in which tae number of molecules of 
adsorbed solvent 18 fixed. Methyi alcohol furnished 
anomalous figures —J. Lalssus: The cementation of 
ferrous and copper alloys by tungsten, molybdenum, 
and tantalum.—Mlle. M. Pernot: The potastium 
1odomercurates which crystallige m acetone solution. 
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—Clément Duva?: A general method for the pre- 
paration of nitrites. Application to the simple 
nitrites of cobalt and nickel and to that of cobalt- 
hexammine.—P Freundler and Mlle.» Y. Ménager : 
The estimation of rubidiuh by means of sıilıcotungstic 
acid ; the application of this reagent to the detection 
o§ rubidium in the ashes of Laminaria flextcaulis The 
fractional crystalifsation of the chforplatinates has 
been proved, to be an,unsatisfactory method for 
determining rubidiwm ın the presence of potassium 
and sodium, and the use of the silico te 
WrrStOy at 100°. Ch 1s an as preferable. 
tails are giveni—Jean Meunier: ‘Tjfe detection ° 
and estimation of strontium by the spectrographic 
method in the hydrogen, flame——J. F Durand: 
The direct preparation of mixed organo-beryllium 
pommponeds Various attempts, tò prepare organo- ° 
beryllium compounds under the conditions usual for 
the preparation of the um compgunds failed. 
In one ent, in which some mercuric, chloride 
‘vas added to the reaction mixture, a compountl 
behaving as CH, . Bel was obtaiffed*—R. Weil: The 
ace Sao of hic transformation of creto- 
balite—Paul Picard. Violutoside, a new glucoside 
containing methyl salicylate, extracted from Vtola 
cornuta. This glucoside was present in the pro- 
rtion of o-or per kilogram of fresh plant. 
e new glucoside is formed from one molecule of 
methyl salicylate and one molecule of a hexopentose, 
and is not identical with monotropitoside.—R. 
Combes: The migration of nitrogenous substances 
in the beech in the course of the autumnal yellowing. 
—G. Lafon: The amplification and collective audition 
of the beats of the heart and the dther sounds of 
auscultation An account of the application of the 
methods of radio telephony to rep the stetho- 
sope -Jean Saidman and L. G. Dufestel: The 
visibılıty of the initial portion of the ultra-violet 
spectrum. It ıs shown that the lne 365 A.U. can 
be perceived by the human eye under favourable 
conditions. That it is not usually seen under 
ordmary conditions is due to the fact that the 
visibility of the eye in this region is only ene-miullipnth 
of that of the radiations strongly impressing the 
retina—Timile Haas: New researches on the suc- 
cessive differential light sensybility for white light— 
L. Vellux: Contmbution to the study of narcosis. 
The distribution coefficient of hypnotics between 
water and organic solvents, cularly solven 
possessing ethylene li es.—s jean C. Faure: The 
essential factors of a biologieal “complex —Alfred 
Maubert: The influence ae thorium X on the 
ammoniagal fermentation.—J. Cantgcarene and O. 
Bonciu’ The modifications undergone by strepto- 
cocci of non-scarlatina ongin in contact with filtered 
scarlatina products 





VIENNA. 


Academy of Sciences, April 29 —R Krgemann and 
A. Tzostek: Electrolytic conduction in molten 
metallic alloys (xviL) riments on the electrolysis 
of zinc with lead, cadmium, of antimony with lead and 
bismuth, and of cadyunum with lead and }ismufh — 
R. Kremann: Communication xviii. °@omprghegsive 
consideration of tht resfilts so far obtained in this 
series of communications.—K. Spitzer: On the con- 
tent of ortho-dioxy-benzole derivatives in the cocoons 
of the Emperor moth (Saturnia).—J. Krames: On 
the degeneration of striction lines in rule§ surfaces. 
O. Koller : Some new fishes from the island of Haman. 
Includes a new us of Silundz and a new species 
of Cyprinidae. Koller: A critical review,of the 
hitherto described central and south European 8 


pecies 
.of the Cyprinid genus Barbus*—O.- Richter: On the 


° 
s e 
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ee aon requirements of the rice fant, Oryra satwa. 
—J. Hepperger : The influence of the attraction of the 
earth on the frequency of meteers.—O Dischendorfer 
and H. @nilmayer: Inv ations in the domain of 
photo-chemistry (ui ). On betuhine.—F. Seidi : In- 

vestigations on ‘ self-soundin A possi- 
bility of the transformation of el c into acoustic 
vibrations findufg ap ppleshan in a telephone without 
diaphragm.—IX  Praibram : The aioe een of the 
coloration of salts 
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Bokhandalsoentralen A -B.) 0°70 kr 
Bush Museum (Natural History). Pictms Postoards, Set F11: 
Britash Flowering Planta, Berta No, O Secardsin colour. ls Set Fis: 
Britash Plowarmg Plants, Seies No 10. Soardsimoolour Js Beb Fld: 
Britsh Flowernng Plants, Seuss Wo IL Socarlsineoolour. ls Set FIs 
Briiash Flowerma Plants, Beuies No. 12 Secardsincolow la Set Fis. 
Britush Orchids, Bertas No. L Seardsmoolour. ls Beb Fi7: Britash 
Orchids. Series No 2 8 cards in colour, le (London. British Museum 


(Natural History) 
New nrd Beat Forest Services, Bulletin No 4° Monograph on the 
Kew Zealand Béch Festa. Part 1: The Bool of the Forests and 


Taxonomy of the Beeches, ByeDr, L. Cockayne 
NZ: W AG. Skonner) 4 


Tears, 
Balt@tin No Mt. 


Tl. (Wellmgton, 


: Technical and Setentific Serrice. 

port on a on to Caluornm (U.8 A } to study New 

Methods of beacon of Gh Trees. By Neguid Bf Iscander, 
Pp n+l. ment Pubhoations Office.) 5 PT. 

Proceed nuted Btates Natonal Museum Vol 68 Art 14: 

loration to the Amazon 

un, 1991-1022, By Thomas H. Snyder. 15.) Pp 76+-3 plates, 

(Wash DQ: 4a mënt TEN ie) 

Navy (Health) Sta e traith of the Navy for the 
eYeur 1038 pp. +140 “aden ie Btitsonery Omoa.) Ss net 

Proceed: of the Royal Somety of Hdinburgh, Sesmon 1925-1926. 
VoL 44 2, NA WwW Some H Harmonio Analysis Problems 
ea vons of Mathieu's Bquauon. By Prof. Pierre Humbert 

209 6d. Vol 46, Part 4, No 18° The Taraank. Thoory -of 

in Six Varables relating to the Line ompiler: By Prof. H. W 

a Pp 910-222) Is nburgh Ro Grant and Bon, 
Lomion: Willems and N ta.) 

Dominion of Canada. of the Department of 3hnes fo the 
Fiscal Yoar ending March 81, 1025. (No 2076) Pp. im+75 (Ottawr 
F. A. Acland ) 18 conte. 

Canada rimant of Mines: Vistoria 
Bubepin No. 40 (Biological Bees No. ae 
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2 Diary of Societies. 


SATURDAY, Juwa a0. 


Ixsrrrotiow or Mummoipay asp Oouxrr Hacoresres (forth-Hastern 
Distric® (at Town Hall, Stockton-on-Tees}, at 10.45 —W. A. Smith 
The NOAN Tees Jantdfown Scheme and Notes on Stockton- 
on-Tees Hoanng Schemes J. P. Wakeford : 
some of its Municipal Works 
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NONDAY, Juxx 21. 


Roya Boonmry or Eporsunon, at 4. fo. Prof. W H. 
batons to the chop A of the pis Red Sandstone gomo Bootland. 
ILE On Hostemelia ( Thomsons; IV. a Speomen of 
Protolepidodendroa trom aie Old Red eee of Caithness ; 
V. On the Identahoation of the ‘ saree Stems’ in the Oarmylite Beds 
of the Lower OK Rel Sandstone i atop hp hom Willams: A 
Oruca! Hramunathon of the Vittaniee.— Dr. Oo Reed . Bome 
New Ordoviman and Balma Foals from Girvan — Gtaham Kerr: 
Note on the Fowl Fang of an Pytinct Bnake.—To le read by hils, — 
J AL Whittaker; On a Polarised Light taum.-—-Dr. W. W. Taylor * 
Oa, Note on a Theory of ron Weumarny (b) Fane Hgdrovde and the 


LIAW (at Umrermty of London Olub), ab 8—F. H 
Oeml Brook : ipjeatons of the Philosophy of Be: 

Bair ARCHITECTS, at 8 80 T Praon tation of ths 
Royal Gold Medai 


ON oy Heating amp Veria mwa Horan Gamer Meeting, 
Boarborougi:) (contanusd on June 22 and 28), 
INSTITUTION o¥ Naval AROHTTECTS (10 Beinat) (oontanned untal June t7) 


TUESDAY, Jum 22, 
Paenisronic Soorerr or Basr Lia (ab al Anthi onl 
Inatrtate), at 2 30. po CATR si 
Rota. Sootery or Manico, ai 5.80,—General Meeting. 


ROYAL ÀFTHROPOLOCIOAL Lorriiurr, at 8.30 —Y Gordon Otulde: The 
First Oolonimatiou of Central Burope. 


: Oontri- 


WEDNASIAY,gJ0mL B 


orar CouLeas or Paurucouws, Roorsvron, at 5.——-Dr. J. Cowan : The 
Failing Hent (Gearge Alexander Gibson Lecture) 9 

GroLoaidat Soorrry oF Lowpom, at 5 30.— Prot H. F. Osborn : Methods 
and Results of Amarican Museum Exploiatious m the Gol Desert of 
Mongolian Lecsure) 

Rapio Socnerr or Gamat Barraor (at Instiintion of Electnoal 
Bngineers), at 6 

Naw oou FOR THE Srupy oF Taa Hurroxy or Exoommnma 
axp TecewoLogr (Bummer Nesting at Norwich) (conunued on June 
H and 25). 

Lestirotiow or Mumorral awn Cuusty Ewamwmrags (at Bristol) (con- 
tinued untal June 26) 


THURSDAY, Joxr 14. 


Lesrrrorrow oy E.xoraica, Ewourrrms, at 3 30—fir Oliver Lodge: 
The Hutory and Development of the Telephone (Lecture 
RoraL Sooxrr, at L30 —J. O, MoLeunan and A B M 
Structure of the Aic Spectram 


Sinith: On the Series Spectra of mm —A, M T; end L R. 
Phill Tho Mobi:ty of Ions m Arr Part IIL—L O Jackson. 
In fons on ehm at Low Tenpemtures. Part I1.— 
Sybu and D Denny-Brown: Responem to Rhythmical bumula- 
tam of the Osrebral —Paopere io be read w tile valy.—Kail 
Pearson : on the Mode of Disnibeton of the Constants of 


Samples taken at Random trom a Bivariate Normal Population — Lord 
mgh Further Spectroscopic Studies on the Luminous Vapour 
judg from Aletallic Aras —Sir Willam Hard: ais A Microscopie Barly 
of the Fieaang of GeL Part J. and Part IT Wikam Hardy and 
Alllicsnt Nottage —Stadies in Adhesion. L—T. Moran. The piam ci 
of Gelatin Gels —W Jevons. The Mowe Refrangible Band 8; 
cree as develuped in Actave Nitiogen.—J A Y. Bu > The 


of P Hae ayrior Systenu see Bier Blectroytes. Part L 
ee on Are E dary Yortioe: in 


Se eer rv eres Pecans —T. T. H. 


imi, err “ot Hydrogen, of Nitiagen, and of Hydiogen- 


Ni Antares at 0 and KO up toe Pressure of 100 heres, 
—H. W. Marchant and J. L Miller The Loes of M in Bletal Platos 
of Finits Thickness, due to Addy Oarrents used by Alternaung Mag» 


nekemith and H. H. Potter: On the Specibo Leet 
eof Ferromagnetio Sabstance —L B Piel. The Bfect ot Occluded 
* eco on the Tensile Strength of iron.—T. H. Albons . The Infra-red 
Blast ol Hydr —D. O. Rose : The Boattering of Alpha 
agh Small —¥. H. Bioti, D Tumer, and H A 
Ppke Krepi of Thermal Treatment on Glass as shown by Proce 
Vuscometry.—J H Lennard-Jones and Mims B A, Dent The Forces 
between Atoms and Ione IIJ. and A, B, Lndleu : Tablos 
of 1 e (#) Ore the Range #=2 to ø at Intervals of 0 001.—D. 
Lanier ie T Hartley: An Investgauion of the Eflects of 
Ferree nthe Radiation Factor on the Efiusnay of Dewar Vessela— 
AG ae 
H: N sn, and Neon — orey 
Eber aed of Btasts in the Finer Blood Vessela.—T..8, P Stra 
and Honor B, Fell: Mxpermental Studies on the Duferentia 
Hmbryonio Tines growing ww to and 1m turo, I. The Dorao 
ment of the Isolated early eat Hyo of the Fowl when cultavated 


ma viiro.—Nowta The Aloum—a Ogtologıcal Study, with 
Form and Suse of the C 


especial referenoa to 

Rorat Ootusam or Parsi ay tiny at 6-—-Dr. J. Oowan’ The 
Fauhng Heart S Alerander Gibeon Lacture) (Y). 

tt the Impenal Oollege of Bouenoe), at 7 30—33. von 

oseph Panrhofr and the Dev alopmentof Optacal Instrumenta. 


FRIDAY, Jose 233. 
PurtsioaL Bocust? or Lompox perlal College of Scuance), at 5. 


wt 
Dimes, Exara Umas Assocs (ab Caxton Hall, Westminster) — 
J. H. Backford ; SomeDeleverious Properties of Lubricatang Oils. 


SATURDAY, Juwa 26, 


Barran Parcno.ocicoar Socrrry (at University Collega, Gower Street, 
Ladon, W.0.1 ee 3. — Prof O Spearman: The ng of the 
Pelee E « of * fe pa, ccc ito that of ‘ Wholes' (Ganshev su). 

tase of the Salf. . 
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Science, Industry and Education. 
HE relationship of scignce to industty is% subject 
that has been frequently discussed in these 
cojumns, and if we return to it once again it is because. : 
as time goes on we recognise more and more that 
industry without sciepce is dike a ship without a rudder, 














a thing that drifts hopelessly on the ocean of reality. 
2A I URDA JUNE: ee, 10% Although we stand in rae place fo, culture—a , 
CONTENTS pack etek isl best that ext oe and wa 
Science: Ta ; : in the wor e cannot oyerloo e fact, so abun- e 
Modern vigs ote Onga a Bi Bina "By De 63! } dantly proved by history, that nations of the highest « 
Gadow, FRS. . . e ; ` 883 | culture become ready preys to thè forces of barbarism 
More Relativity. By H. D. . . ©-. 885 | and disorder when knowledge and attaingnents cease 
ioe Pewee By A a ee E to maintain adequate connexion With the ‘material 
Onr Bookshelf . .© . |. | |. |. 3879 realities of life, when capacity for*action is “ sicklied 
Letters to the Editor : P o'er with the pale cast of thought.” Scienee has*ita + 


Ether Dnift iments —Prof. Dayton C. Miller 890 | idealistic side no less than religion, art, and morals, and 
Note on a aT of Radiation.—Sir Oliver J. 


Lodge, F. 891 | its dominion should be coterminous with theirs in 
P ay Deformation ci of Single Metallic Crystals. — - | extending over the whole range of human activities : 
Di È ae and Molecular Structure. — Dr. 891 | its content touches human life at a multitude of points, 
enter Ho adan ee cae Š 892 | and its method is capable of almost universal applica- 

cien o — anrice r > - a 
The Evolution of Beanty CG. H H. Henshaw ayior he tion. Nevertheless, we have to realise that the battle 


Ie Line Spectra of Isotopes —Francla A. Jenkins 893 | of life is still fought mainly below the belt, and there- 
F, papa of Suphar:= Dr, E.. W Astan; -|*fore we must look to science to play its part, not only 
seein: Redaction of Torms i in the Metamorphosis in shifting the arena from the lower levels of brute 

of Eu ids, acdonal: $ . aaa : 
_ Abraham de Sloivre—Prof. R C. Archibald | 82 | force, cunning, and cupidity to the higher ground of 
i ee oe Rees Ne H. B. Baker, truth, justice, and regard for posterity, but also in 

and Prof Th F.RS.. : H von 
puera rasa ta ‘guid Surface L TG 894 | helping us to conquer in the fight as it is fought 
Dines 894 | to-day. e 

The Light-Qnantum Theory. By Dr. C. D, Ellis . 895 Great Britain needs the help of scienc€ jn a peculiar 
Obit Sa Petroleum’. By Henry B. Milner . 897 | degree. Over-population, combined with neglect of 














Sir William B. Lei bm KC.MG, CB, agricultural possibilities, has forced us to rely for 
és ir Frederick M C. E ni pee ° . 899 | our material existence upon Bnported products, and 
Sir Henry M se aon these have to be paid for mainly by exporting 
News and Views . . . . . . . goa | manufactured goods. We have few, if any, closed e° 
Onur Astronomical Colum è . . . a Te 906 | markets, and success depends upon® the high quality 
Research Items . * + 907 | or novelty of our wares, and upon industrial organisa-* 
South-Eastern Union ef Sclentific Societies 99 | tion, all of which d dent P What 
Mochanim of Oxidation in Living Tissues. + 910 on, Y Ar E PEN Se DEOR SCIEN, p 
The Royal Soclety Conversazione .e . . . .gt: | progress are we making in promoting science andeits 
University and Educational Intelligence:  . . -912 | application to industry and national life ? 
encanta Birthdays rr 93 Apart from the valuable work which was done by 
mien Academies RO a z the Government committee appointed to inquire into e 
Diary aces AA Sn RN A: 16 | the teaching of scienĉe in our secondary schools, and 
Recent Scientific and Technical Books . . Supp- v 4 that which is being done under the Department of 
== Scientific and Industrial Regearch, we see few signs of . 
Editorial and Publishing Offices : progress. Disregardjng exaggerated sfitementse we 
P MACMILLAN & CO., LTD., believe that the progress of sciente teaching in secondary 
ST. MARTIN'S STREET, CONDON, NGR schools has fallen below expectations, and that the% 
Editorial communications should be’ addressed to the Editor, | Methods pursued in our universities and, technical 
Advertisements and business letters tò the Publishes. colleges still leave something to be desired. From 
the point of view of ‘science, the popular Press remains 
Telephone Number: GERRARD 8830. $ in the throes of barbarism, and literary meñ spak 
Tolegraphic Address: PHUSIS, WESTRAND, LONDON. | openly, if foolishly, of “ the bafikruptcy of science.’ ° 
NO. "2956, VOL. 117] : ioe x . 
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Theschief cause of this unsatisfact8ry state of affairs 
is ignorance, and the chief remedy is organised, con- 
certed action ¢o popularise the teachings of science ; 
to bring home to the layman what science has done 
for mankind in the past, the nature of the problergs 

* awaiting solutio, and what sciene may do, if ade- 
quately supported, in the future. ° 
Alone among scientific Ipo tions, the British 
, Science Guild and the British Association have done 
valuable work in disseminating scientific knowledge 
e among the people, and theip present efforts to establish 
e & publicity service, similar to Science Service in the 
United States, are worthy of every encouragement 
and support, The collpction, preparation and dis- 
tyebutiow of interesting and accurate notes and 
articles upon scient#ic subjects likely to be accepted 
» by*the public Press is, however, too ggeat a 
burden for such voluntary organisations to bear 
unsupported, and, the question being one of national 
importance, it seems’ nght that a Government which 
expends nearly 50,000,c00l. annually on education 
—not reckoning the 30,000,000]. contributed from 
rates—should contribute towards the cost. In addi- 
tion to a scientific news service, we need popular 
accounts of researches that have led to new knowledge, 
and more especially of those which have resulted in 
new developments or improvements in industry, 
transport, and public health. 

The co-operation of the Department of Scientific 
and Industrial Research woyld be particularly desirable 
in this conng#ion. The publications of this Depart- 
ment are well known eto and much appreciated by 
scientific workers ; but they are not addressed to the 
layman or written in a‘style to attract him, and the 
more learned communications that occasionally see the 

*. Eght in the transactions of societies are even less suit- 
able for the purpese "It is essential that the subject 
‘natter should be written up in an attractive style, 
as free ag possible from technical terms, dee regard 
beigg given to the humanelement Experience having 
shown that, as a rule, the research workers and in- 
ventors are ill-fitted to describe their work in a manner 
e undeistanded by the people, the writing should be 
dope by those who have the gift 8f popular expesition, 
though the materials therefor should, when possible, 
e be gupplied, and the manuscppts revised, by the 
discgvesers. ‘An interesting | development in this 
direction is the publication in the United States of 
*Popular Research Narratives, collected by the Engineer- 
ing Foundation of New York. The two volumes of 
“tales of discavery, intention, and research” that 
have been issued to date are excéllently gat up, and 
though*many may think that they err on the side of 





mode of presentation is good and that the writers and 
publishers will succeed in their attempt to* interest 
the public. 
* Tt may be objgcted that, owing to the short period 
during which the Department of Scientific and In- 
dustrial Research has been in active existence, the 
results so far obtained are too, meagre fog the purpose 
we have in view; nevertheless, we believe that the 
twenty or so*research associations, and national 
institutions ‘like the Medica] Research Council, the 
National Physical “Laboratory, the Fuel Research 
Station, and Rothamsted, could provide between them 
an abundance of material; and if matter ran short, 
the wealth lying dormant in the records of learned 
societies, and in certain reports of Government Com- 
missions, could easily be tapped. Another likely 
objection is that the publication of results of research 
in applied science would be against the interests of the 
manufacturers who subscribe to the research associa- 
tions. 
The answer to this contention is that it is nearly, 
always possible to write a broad general account 
of a discovery or mvention without disclosing im- 
portant details of manufacture. Success in manu- 
facture depends more often than not upon important 
edetaus of plant or method of operating. True, but 
the public is not interested in such details ; and, if 
necessary, the manufacturer can usually protect him- 
self by letters patent. The manufacture of sulphuric 
acid by the contact process necessitated long years of 
work and a large expenditure of money kefore it was 
made a commercial success, yet the process was 
described at an early date in the columns of the Berichte 
with all the detail that even a scientific man desires ; 
and similar statements could be made of many other 
processes, including those of Birkeland and Eyde, 
Franck®and Caro, Haber, and Claude for the fixation 
8f atmospheric nitrogen. In spite of assertions to 
the contrary made during theeWar, undue secrecy 
continues in our midst to the manifest disadvantage 
of the cause of science. 


Another educational problem demanding attention 
is the training of science students who are destined for 
industry. In his Streatfeild memorial lecture (NATURE, 
December 12, 1925, p. 876), Mr. F. H. Carr, now 
president-elect of the Society of Chemical Industry, 
condemned the present training of chemical students 
for being too stereotyped : too much stress ıs laid upon 
training in research and too little on fostering ability 
to apply scientifie knowledge to works’ processes ; 
there are many types of student-mind and many fields 
of possible application, yet we persist in casting all 


e brevity and ‘ scrappingss,’ there is nô doubt that the 
e 
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expressed the same view in his recent presidential | 


address «to the Chemical Society, likening the teacher 
of chemistry to the manufacturer who persists in 

offering to foreign customers the goods he thinks they 
ought to want, rather than those for which they actually 
ask, The main types of chemist required in industry, 
Prof. Crossley points out, are the research worker, 
the equally importhnt man who can apply new scientific 
data to industrial development, the chemist to control 
works’ processes and undertake, or supervise, analytical 
work, and the chemical engineer. * Each of these types 
requires in the first place a broad general training in, 
say, three sciences before specialisation is allowed, but 
thereafter the training must be adapted to the future 
career: the ‘pure’ chemist, the industrial chemist, 
the school or university teacher, each requires a different 
curriculum. 

The blame for the present inadequate or saisdivected 
training is not, however, entirely the teacher’s ; the 
manufacturer is also culpable in not making clear his 
_ wants, or making the fulfilment of those wants into 
practical possibilities. Last year, in commenting 
upon Prof. Wynne’s address to the Chemical Society 
(NATURE, August 8, 1925, p. 195), we expressed the 
hope that manufacturers would devote attention to 
this matter, and we are now pleased to learn that, 
following the lead given by Sheffield, the British Dye- 
stuffs Corporation has initiated a scheme whereby 
students may gain practical experience ın its works 
during the long vacation. The result from the students’ 
point of view, Prof. Crossley states, has been an un- 
qualified success, and we do not doubt that the ad- 
vantages will be mutual, for such vacation courses 
should afford the manufacturer excellent opportunity 
to select promising personnel for future emplay- 
ment. 

We hope that this movement will spread, aot only 
in the chemical industry, but also in thë large ard 
virgin field of appligd physics. It is a happy omen 
that the demand in industry for trained physicists is 
considerably in excess of the supply. In the past, 
physicists as well as chemists have been trained too 
exclusively on academic lines, as if they were all to 
become teachers or ‘ pure’ research workers. Important 
as these callings are, we are inclined to agree with the 
critics that an adequate supply of men whose speciaf 
faculty bes in the application of scientific knowledge 
to industrial problems is at least of equal moment. 


Such men, it may be said, are born and not made ; 


yet, if we believe in education, at all, we must look to 
the universities and teclfnical golleges to discover 
where this special ability is latent, and, knowing the 
needs of the manufacturer, to nurture it in the most 
fruitful way. 


NO. 2956, VOL. 117} 


Government. 


cg 


Modern Views on the Origin of Birds. 


The Origin of Birds By Gerhard Heilmann. Pp. 
viit+208. (London: H. F. and G. Witherby, 1926.) 
2os. net. 


IVERGENT*views on much contested problems * 

are often traceahle to some rash statements, 

the authors of whic? were scarcely aware of there being 
involved some serious pfoblem 

Numerous fossil three-toed feotprint» “of obviously ` 

bipedal creatures were discovered about 1835 in the , 

Triassic sandstone of Connecticut, and described by, 

E. Hitchcock as Ornithichnites,bird-tracks. Accord- 

ing to their size and co tion, which is all we 


. . ° . 
,know of their owners, various generic and specific 


names became assigned to thera (Ch. L. Bonaparte 
(1856) combined these Ornithichnitide with the dodo, 
the subfossil Aepyornis, and the Eocene Gagtornis as 
Inepti, a subgroup of his order Columbe. A curious 
jumble of ineptness and sense. ° 

Serious speculation about the origin of birds arose 
with the discovery (1860) of the famous Archopteryx, 
from the upper Jurassic oolite of Solnhofen, near Eich- 
staedt, north-west of Ingolstadt, Bavaria. “This speci- 
men, now in the British Museum (Natfral History), was 
first described by A. Wagner as Griphosaurus, “a . 
reptile with bird’s feathers.” KR. Owen monographed 
it (1863) as Archeopleryx macroura, “a bird with certain 
embryonic features” W., K. Parker (1867) published 
valuable remarks “ On the relations of the Bird to the 
Reptile.” Haeckel (“ Generelle Morphologie,” 1866) 
divided the birds into Sauriyre (Arch®opteryx} and 
Ornithure. T. Huxley, in his famous classification of 
birds (1867), retained the first name as Saurure} but 
rightly discarded the Ornithure, diwiding these with 
Merrem (1813) into Ratite and Carinate , and in ls 
“Manual” (1871) he was the fitst te summarise clearly 
and concisely the descent of birds from Teptiles, henge 
his term,Sauropsida. 

A second, much better preserved penei nqy in 
Berlin, was discovered (1877) also near Eichstaedt ; 
first described and discussed by C Vogt (1879) as “an 
intermédiaire entre les oiseaux et les reptiles.” It has , 
been exhaustively mnographed by W. Daines (1884). 

Heated discussions arose whether Archmopteryx was 
a direct foterunner of the Carinate, or merely a lonely , 
offshoot, or last but “by no means least, a° type jnter- 
mediate link or ‘Schéltform’ between reptiles and 
birds, a view which was disallowed by the Prussiay 
Dames added some further detail of the 
limb girdles in 1897; but sboth specimerfs remained 
otherwise undisturbed until, ın 1917 and after, Petro- « 
nievics persuaded the authorities to expose them Hedis- 


.| tinguished the Berlin specimer as Archaornis siemenst. , 
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Meanwhile (1875) zoologists had Been startled by 
O. C. Marsh’s discovery of birds with numerous teeth 
from the mid-Cretaceous of Kansas. They were sump» 
tuously monographed as Odontornithes (1880), this 
new subclass to contain the large flightless aquatic 
*Hesperorms, the Well-flying Ichthydétmis and Archæo" 
pteryx. Later considerations showed, however, that 
they were only a heterogeneous asSembly, in, fact that 
probably all pirds had retaine&l teeth unto the end of 
Cretaceous tinfes. . 

e Although Marsh himself emphasised the undoubted 
fffinity of Hesperornis with the recent diver-grebe 
group, he also took the complete absence of a keel in 
the flat sternum as indicating close relationship to the 
Rptite. Dollo (1881) took up this idea and with 
merciless logic umitæl Hesperornis with the Ratite 

e proper, calling the former “une autruche cargivore 
aquatique,”’ a nightmare which, thanks to a popular 
article by Wiedersheim, became a ‘“schwimmender 
Strauss ” and “ swimrhing ostrich.” e 

Dollo was probably instigated by P. Albrecht, an 
erratic genius who discovered the so-called fourth, or 
inner, distal, trochanter of Hesperornis, Iguanodon, 
and traceable in ducks, a coincidence which led him to 
say that iguanodén also was a swimmer. Thus it came 
to pass that the dinosaurs were roped in with the 
Ratite, and the Triassic ornithichnites were taken as 
welcome proof of the necessary great age of the whole 
assembly. This incredible muddle went so far that 
moas, cassowaries, kiwis, ostriches were, not in popular 
literature alone, looked upon as the direct survivors of 
somesuitable “dinosauriag side-branch, whilst the much 
later Archeeopteryx was the progenitor of the modern 
flying birds. . 

The literatureebearing upon the problematic origin 





pa o$ birds has assumed great dimensions. Within the 


last few years theernost noteworthy serious contribu- 
tons have been made by a Dane, a Swiss, and a Serbian. 
Their several pullications overlap each other. e 
H, Steiner of Zurich (1917) settled the vexed question 
of the remiges (‘‘ Problem der Diataxie der Vogel- 
eXtremitit,” Jena Zetischr.). In 1922 followed a re- 
e newed study of the development of the wing-skeleton, 
a work not yet fully appreciate which will rgvolu- 
tionise out hitherto very faulty knowledge (‘ Onto- 
e genetische und phylogenetische Entwicklung’des Vogel- 
” fagelgkejettes, "6 Aada zoologica, Stockholm, 1922). By 
careful, well-illustrated compårıson with recent and 
@xtinct reptiles, he concludes these birds form one great 
natural assembly with dinosaurs, crocodiles (including 
the ancestral Parg- and Psepdosuchia), and the aberrant 


- pterosaurs, all of which agree, unlil all other, reptiles, 


by the preponderance of the sharp-clawed xst to 3rd 
. finger, while the ath'and «th steadily ted to reduction ; 
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indicating undoubtedly arboreal, climbing adaptation. 
This view he justifies by gobd argumentatipn. It 
applies also to the presumable common ancestor. 
Crocodiles proper have, of coyrse, taken to aquatic life 
in a tertiary way; while others, like dinosaurs, have 
descended or returned to the primary terrestridi, tetra- 
podal, and eventually bipedal life. 

Comparison of dinosaurs with Rutite* reveals no 
direct ancestral selationship. Therefore dinosaurs can 
be compared ønly with birds which did fly, and Archzeo- 
pteryx, the sole avaiable material, dates from a time 
when these reptiles were already too far pledged. Both 
classes produced the most surprising convergences, but 
these occyr crosswise, mutually contradicting relation- 
ship ; for example, this bird’s foot agreeing most with 
that of some of the Saurischian division of the dinosaurs, 
whilst the bird’s pelvis agrees” most with that of the 
Ornithischian division, namely, iguanodonts. 

Exaggeration of the still very imperfectly known 
differences between the London and Berlin Arche- 
ornithes and comparison with Struthio only, to the 
utter neglect of all the other modern Ratite, led Pet- ` 
ronievics to the following surprising conclusions (B. 
Petronievics and A S. Woodward, “ Pectoral and 
pelvic arches . . . of Acie eed Proc. Zool. Sot., 
3917; B. Petronia, “ Über die Berliner Arche- 
omis, Genf. 1925’ > (Reprint of Ann. Géolog. de la 
Péninsule Balcamque, Belgrade, 1924). The Archæ- 
ornithes (the reviewers term, 1893), still without a 
keel, diverged already in Jurassic times, so that (at 
the same place and time, in the lithographic slate) 
Archæopteryx as the Ur-Ratite founded the teethed 
Ratite Hesperornis and the toothless modern Ratites. 
—Archeornis produced the toothed Carinates, for 
example Ichthyornis, and all the toothless modern 
Carinates. This scheme he calls “a rational classi- 
ficationebased upon strictly morphological characters, 
and further explanation unnecessary.” 

The common ancestor, the Pyotornis or Proavis, 
could fly, but had not yet a keel. Its immediate 
ancestors were the Protoherpornithes (the reviewer’s 
Herpetornithes, 1893), which were covered with down 
only! This “eidechsenartiger Urvogel’’ arose from 
some primitive group of the Lacertilia. (He does not 
mention Steiner’s work.) 

* Now, if there is anything proved by Furbringer and 
others, “it is that what we call Ratite (namely, 
ostriches, cassowaries, kiwis, etc.) are the direct de- 
scendants of birds which have lost the power of flight ; 
therefore also lost the keel, a reduction which is still 
happening to various Carifates, which even if losing 
all power of the keel could thereby never become 
Ratite, because these have retained other important 
ancestral char{cters no longer existing in modem 
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Carinates. The same complicated process has happened 
long before ostriches became flightless, a consideration 
which led Fitrbringer in his elephantine work to invent 


the staggering terms of Proto-Deutero-Trito-Apten 


ornithes. Originally no "feathered bipeds had a keel, 
but we«nust not be hypnotised by this deficiency lest 
we relapse into the belief in the “ gwimming ostrich ” 
of fifty yeafS agos ° 

G. Heilmann’s carefully composed and extremely 
well illustrated book appeared first in Danish as 
“ Fuglenes Afstemning,” several jnstalments of which 
appeared in Dansk Ornithol. For. Tidskr. 1913—15, ang 
an English version has now been prepared. More than 
half of the work contains*the countless embryological 
and anatomical agreements of reptiles and birds and 
an exhaustive description of Archeopteryx; a good 
introduction for those*who are not well acquajntetl 
with the subject. By reasoned elimination he restricts 
the possible ancestors of birds to the pterosaurs, pre- 
dentate or ornithischian dinosaurs, ccelurosaurs, and 

pseudosuchia. The first group he disposes of easily. 
` The predentates, for example iguanodonts, present 
difficulties, but in spite of all resemblances these dino- 
saurs are found wanting. Perhaps by discarding their 
pelvis he protests too much, because the pelvis problem 


will not be solved without the hypothesis that it is” 


fundamentally a polymetfmeric compound ; further, 
the so-called pectineal process may be either entirely 
iliac or prepubic or both, according to the origin and 
extent of the ambiens muscle. The author feels con- 
vinced that this process of birds is iliac, therefore not 
the homolégue of the reptilian prepubis. By thus 
ingeniously getting rid of the predentates he turns to 
the older group, the ccelurosaurs, which fascinate him 
by their cavernous vertebræ, a feature which he wrongly 
connects with the pneumatic skeleton of birds. 

` Concerning the forelimb the author clpsely agrees 
with Steiner (cf. Fig. 19), whom he does not mention. 
But even these creatures are not to be trusted, since 
their strong birdlike resemblances may be analogous 
adaptations. Thus he narrows she possible ancestry 
to the Pseudosuchia, which as probeble ancestors of 
the theropodous dinosaurs and ccelurosaurs seem to 
possess in their still generalised condition all the neces- 
sary material and trend for future birds, as notably the 
structure of limbs, girdles, and skull. The final result 
is the origin of birds traced well into the Trias to the 
common ancestor of the archogaurian division of rep- 
tiles, in close agreement with Steiner. 

For the impetus to flight Heilmann prefers with 
Abel and Steiner the arbowicolous climbing life which 
encouraged jumping from branch to branch, find thus 
parachuting by patagia and enlarged feathers. Not 
Baron Nopcsa’s dinosaur which gets the necessary 
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momentum by munning ; nor does our autho, favour 
Beebe’s ‘ Tetrapteryx,’ although on p. 199 his own 
restoration of the Préavis shows no less {han four or five 
feather parachutes. Those which forsook the trees and 
took to ground life specialised increasingly as runners. 
è The frontispiece, by the author, gives a charming» 
picture of a Joving couple of Archæornis, she of demure 
look and garb, he %® dress of brown, white, and— 
beautiful blue | ° H. Gapow. 
. 





More Relativity. 

(1) The ABC of Relativity. By Bertrand Russell? 
Pp. v+231. (London : Kegan Paul and Co., Ltd. : 
New York: Harper and Bros., 1925.) © 45. 6d. net. 

(2) Ths Einstein Theory Explained and Analysed. “By 
Samuel H. Guggenheimer. l ix + 326, {New | 
Yotk: The Mae boy 1925.) Tos. 6. net. 

OPULAR accounts of the theory of relativity 

_ continue tg appear, and one must presume from 
this that public interest in the subject has by no means 
died out. Writers at this time of day, however, are 


“under an obligation which did not burden early ex- 


positors, in that they have to justify thefr intrusion 
into an already overcrowded field. ° However unsuc- 
cessful existing literature may have been in making 
the new ideas clear (the fact that interest in the subject 
is still maintained shows that a considerable measure 
of success must have been attained), the mere accumu- 
lation of volumes directed towards the same end is in 
itself an evil quite indeptndent of theeintrinsic worth 
of the volumes themselves. Joo many*cooks, though 
they be all masters of the gastronomic art, will never- 
theless spoil the broth. Mr. Russell justified his 
attempt on the ground that previous,popular accounts 


of relativity “ generally cease to be intelligible just Bt g ° 


the point where they begin to say, something import- 
ant.” Mr. Guggenheimer offers no apology, byt 
breaks new ground by providing, nptean account of 
the theory, but a critigal examination of the manner 
of exposition which he finds in the English translation 
of Einstein’s own popular book. It is extremely doubt- 
fal whether the motive is in either case a sufficient | 
justifichtion of the result. 

(1)°Mr. Russell, however, has written aif exteenaly 
readable and lucid book, the substantial accuracy af 
which, of course, gots without saying Pezhaj 
most characteristic ànd #flpful feature is the excellence 
of the verbal illustrations which occur frequently ang 
most of which are quite new. The chapters dealing 
with the relativity of times-the most difftcult aspect 


of.the subject to the beginher—are Particularly clear, . 


and the ‘author is commendably precise in stating the 
possibilities of grrangmg ae in®a time order. The | 
204 
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widespread vague notion that, on thepelativity theory, | observer on B it will be A which appears to move, and 
any event may be either before or after any other | neither is actually moving” €. 167). Examples of 
event, accayding to the time-systein used, is eflectively inaccuracy are abundant in the very biassed discussion 
dispelled. of the teSts of the relativity theory. Thus, the exist- 
The choice of a title is not a RE one. It | ence of an intra-Meércurial planet i is said td be “ highly 
“suggests the alphabet of the subjects which is of very | probable,” and the deflexion of light by a body is said 
little use to any one who dogs not intend to become | to increase with its radius, because a large radius 
a physicist. What Mr. Russell hag*actually presented | “ gives the force a longer time tb exercise Ñs accelerat- 
is a much more valuable thing; namely, the meaning | ing pull upon the fast passing light.” The author 
of relativity. "eHe has,rightly concentrated attention | appears to have some power of thought and expression, 
e on the revolution in our concept of Nature‘ which the | wHich should be congentrated ‘on a subject with which 








theory brings about, and dealt effectively with the | he is better acquainted. H. D. 
Problem of separating ein our world of experience, the |- 
parts which belong respectively to external events and A New Brunswick Geologist. 


to, the observer. The chief defect of the book seems 
to be the lack of any obvious connecting thread run- 
eningethrough the whole. The reader who is able to 
follow each chapter quite clegrly may be left at the 
end quite incapable of forming a definition of, relativity 
suitable for a dictionary. Asa particular example of N this volume we are presented with an interesting 
this apparent disorder may be cited the discussion life-history of one of the earliest leaders of scientific 
of ‘force’ in Chapter xiii. which harks back to a | thought and education iù the Maritime Provinces of ° 
* point already clearly raised and to some extent dealt | Canada. In his acientific,work, Dr. Bailey was closely 
with in Chapter viii. On the whole, however, Mr. associated with Dr. G. F. Matthew and rendered notable 
. Russell’s book if certainly among the best popular | service to Dawson, Logan, and Selwyn in the earliest 
accounts of relativity which have appeared. . researches on the geology of what was then an un- 
(2) Mr. Guggenheimer’s book, as has been said, is not | Known region. But he will Perhaps be best remembered 
an exposition of the theory at all, and its title is mis- | 28 having been for nearly balf a century an active 
leading. The author is confessedly neither‘a mathe- | member of the faculty of the University of New 
matician nor a physicist, and it is clear that, he is not | Brunswick and as one of the little group of men who 
an astronomer. He approaches the subject: from the | nurtured the Natural History Society in its infancy. 
metaphysical side, and qnbjects a number of passages One of Dr. Bailey’s ancestors sailed from England 
of Einstein’s elementary treatise to minute dissection. in the good ship Angel Gabriel, built, for Sir Walter 
To the reviewer, who finds Mr. Guggenheimer’s work | Raleigh. The ship was wrecked near Bristol, Maine,, 
far less intelligihje than that of Einstein, he appears in 1635, but Jobn Bailey survived. His descendant, 
$. to introduce difficulties into Einstein’s exposition and tlfe subject of this biography, was born in 1839 at 
* then to devote a copsiderable space to their elucidation. | West Pgint,and was educated in the United States, 
For example, several pages are occupied with a dis- byt when he was not yet twenty-two years of age 
cussion of whether Einstein, in speaking of ‘ -gbsolute ’ | accepted an offer of a professorship at the University 
eas cqntrasted with ‘relative’ mation, is “ attempting to | of New Brunswick at Fredericton. The appointment 
penetrate the noumenal world ” and becoming involved | was opposed on thg ground of his alien birth and 
iœ“ an ultimate, absolute, and infinite First Cause.” extreme youth, but Bailey survived to become one 
- The book may appeal to those who delight in | of the leading figures of the institution. Here he 
” mental gymnastics and are indiferent to the’ mean- | built Sunnyside in open fields extending to the banks 
ing of scietitific relativity, but those who wish to iinder- | of New Brunswick’s great river, and extended 
stand Einstein’s theory should carefully avoid it. The | hospitality to many old friends, amongst others to 
i citatign,, with examples, of two tlefects will. suffice to | his old pupil, the late Sir George Parkin. 
reveal its danger—the scientifit stf&tements are vague, After the publication of the “ Origin of Species ” the 
gnd they are often inaccurate. As examples’ of vague- | more aggressive types of scientific men and theologians 
ness we give two typical sentences: “ All matter con- | commenced an acrimonious discussion, which is still- 
sists, in thé last analysis, of one substance gr energy liable to blaze, Dr. Bailey bad sufficient tact to 
- in different conditions of electrice charge or force” | remain ih harmony ‘with both sides and was consulted 
(p. 38). °“ Although body A may be at rest rélative to | by laity and clergy alike on scientific questions. In 
e body B, from whigh A.appears to ba moving, to an | 1907% after forsy-seven years’ service, he retired, held 
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Loring Woart Barley: the Story-of a Man of Science. 

e By Joseph Whitman Bailey. Pp. 141+12 plates. 
(SE John, New Brunswick: J. and A. McMillan, 
Ltd., 1925.) n.p. 
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in the highest esteem by the students as well as by 
members of the facult¥. 

` Dr. Bailey’s scientific researches related to the 
Maritime Provinces. He was greatly interested in 
diatoms, but his more important-wSrk, done in associa- 
tion with Dr. Matthew, lay in collecting the fossils 
and determining the age of the geological formations 
of an unknown fegion. Within 15 miles of St. John 
he recognised representatives of formations ranging 
in age from Lower Laurentian to Trias. The work 
was commenced as a labour of love, but was continued 
from 1867 as a part of the programme of the Geological 
Survey. In 1913 Dr. Bailey acted as scientific guide 
to one of the excursions of the International Geological 
Congress. To one at least of that party his intimate 
knowledge of the geology of Albert, St. John and 
Victoria came as a revelation of what could be aecom- 
plished in unsympathetic surroundings. He died in 
1925 in his eighty-sixth year. A. S. 





Magnetism. 


Modern Magnetics. By Prof. Felix Auerbach. Trans- 
lated by H. C. Booth. Pp. vii+306. (London: 
Methuen and Co., Ltd., 1925.) 155. net. 7 


HIS work gives an gdmirable account of all the 
older work on magnetism. It does not assume 
“much knowledge to start with, and without using much 
mathematics it takes the reader on to quite advanced 
subjects. The style is pleasant and easy—with perhaps 
a touch of the rather glutinous brightness of the German 
journalist. The book will be of value to many who 
already claim considerable knowledge of the subject. 

The student who has worked out examination ques- 
tions on magnetism has the impression that he under- 
stands all about magnetic force and magnetic induction, 
and that all that is necessary is to multtply*together 
the mystical letters Æ and p to get the still mote 
mystical B. The present work will disabuse him of 
this impression and will replace it by a wholesome 
respect for the difficulties to be faced, both theoretical 
and practical. In this connexion it is really a pity that 
induction and permeability play so large a part in the 
mathematical text-books, for, in fact, magnetisation and 
susceptibility are not only more primitive ideas, but 
also are much more useful in the study of magnetism 
itself, especially in the case of ferromagnetism. 

The volume claims to deal with the. whole field of 
magnetism, and it is disappointing to find that a work 
published in 1925 makes no mention of an experiment 
6f such fundamental importance as the Stern Gerlach 
experiment, which directly exhibits the magnetic 
moments of atoms. The German original came qut in 
1921, which would explain this | omissiqn, but it would 
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not justify the Qbsence of any account of the almost 
equally important gyromagnetic effects and of, at any 
erate, the earlier of the recent developments af the theory 
of the Zeeman effect. Indeed, it is a little surprising to 
find the name ‘‘ Modern Magnetics ” applied to a book 
“containing a bibMography—and a Very full one—with’ 
no reference to work lager than five years before its 
publication in Gerfhan, and nearly ten years before the 
translation. ° 

‘Tt is a great pity that a supplementary chapter or 
two has not been added so as to bring the account a » 
little more closely up-to-date. Still, this is perhaps 4 
tribute rather to the rate at evhich the subject has 
developed than a criticism of the content, of the book- 
which may be very strongly recommended to any qne 
wishing to acquire at knowledgesof.the more classical 
party of the theory of magnetism, 


-Our Bookshelf. 


ary Brisk Philosophy’: Personal Statements. 
(Second Series.) By James Ward, E. Belfort Bax, 
Douglas Fawcett, G. Dawes Hicks, R. F. Alfred 
Hoernlé, C. E. M. Joad, G. E. Moore, J. A. Smith, 
W. R. Sorley, A. E. Taylor, J. Arthus Thomson, 
Clement C. J. Webb. Edited by Dr. J. H. Muirhead. 
(Library of Philosophy.) Pp. 365. “(London : George 
Allen and Unwin, Ltd.; New York: The Macmillan 
Co., 1925.) 16s. net. 
THe twelve contributions contained in this volume 
cover a very wide field and are naturally unequal in 
value. Some writers attempt a sketch of a complete 
philosophy, while others, deal with special problems. 
The first place is given as a “ tribute offrespect ” to the 
article by the late Prof. James Ward; which, as the 
editor tells us,“may be looked upon‘as Prof. Ward's 
“last will and testament to his contemporaries on the 
subject of general philosophy.” The function of the 
latter he takes to to understand lence asa 
whole, “ to find a unity and meaning in the entire sum i 
of things, beyond the so-called system of nature as 
science conceives it.” His general ition is w 
indicated in the title of bis article, “A Theistic 
Monadisin.” It owes much to Kart and Lotze, and 
especially to a lifelong study, of great penetratios ahd 
insight, of the natural sciences; though, as he points 
out, he has often been, strangely enough, accused eof 

‘ attacking ’ and ‘ reviling ’ them. 

The view of philogophy as synoptic is ałso taken by ° 
othe contnbutors, notably by Prof. R. F. A. Hoernlé 
and by Prof. J. Arthur Thomson. On the other hand, 
Prof. A. E. Taylor takes a more modest view of the 
nature of metaphysichl speculation, thepbjéct of hich, ` 
according to him, is not the unification of the "scfinoes, 
but “ the necessarily imperfect and tentative reco 
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ciliation of the exigences of scientific with ut 
imperative moral and religious demands qf life.” 
devotes his article to a study of “(The Freedom a 


Man,” and gives » spiri 
and reaP contingency as involved in the morgl life of 
man. Stress is also laid on mogal values Prof. 
W. R. Sorley, Who seeks to Bringeout the bearing of » 
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defence ‘of indeterminism : 
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— re 
the objectivity of value upon centfal metaphysical | Transformers for Single and Multiphase Currents: @ 


problems. 
On the side of epistemology the most noteworthy, 
articles are*those of Prof. G. Ẹ. Moore on “ A Defence 
of Common Sense” and of Prof. G. Dawes Hicks 
entitled ‘From Idealism to Realism.” The latter 
*gives a lucid accouħt of the main printiples of a realisti? 
theory of knowledge at which,he has been, working for 
many years. His central ion # that cognition is 
of one character through all jts forms, and consists 
essentially in an act of jadging, and that the primary 
function of di§criminating, comparing and relating is 
e present from the very beginning of cognitive appre- 

hension. ? , 
* In an interesting ‘preface the editor points out the 
chief directions in which, despite apparent conflict and 
opposition, contemporary thinkers tend to approximate 
topne another and to arrive at common results. 
. © . M.G. 


(Electrieal Texts.) Part,,a. Pp. 
xv +480. ew York: McGraw-Hill Book Co., 
Inc.; London: MoGraw-Hill Publishing \Co., Ltd., 


1925.) 135. 9d. net. 

THE great progress that has been made in recent years 
by electrical engineers in the application of theory to 
their craft js well illustrated by this volumé. When 
alternating currents are employed the use.of polyphase 
systems is almost universal, the principal exception 
being a few single-phase railways. One advantage of 
the polyphase system is the steady torque: produced 
on the generators and motors, it being analogous to 
a multicylinder petrol engine. In the chapter on 
transmission and distribution we were interested to 
find that the author sometimes uses ‘ earth’ and some- 
times ‘ ground.» The former*word is everywhere used 
in Great Brit#in and the latter is practically always 

used in the United State? The importance of keepi 
_ down, currents in tramway systems is pointed 
out. The first method fiven is to use bonds 
between the rails and the second is to induce the gas 
water companies to insert occasional insulating 
® joints in their pipes. Weare told that in some American 
cities the voltage dfop along the rails must riot exceed 
18 volts. In Great Britain the maximum permissible 
7 volts, but series dynamos (negative boosters) 
erally used to keep down the pressures at various 


points of the track. The chapter on photometry is- 


gopd. We are glad that the author does not strive 
to use different symbols for all the various tities 


-© he discusses, He uses J both for current and eandle- 


wer, > 
oe chapter on electron tubes (vacuum tubes or 
thermionic valves) will be very helpful tothe older 
“engineers, excejignt descriptionsebeing given of the 
three eel@ctrode valve, regegeratign, power valves, 
carrier waves, and broadcasting apparatus.: Modern 
Wethods of wiring buildings for the electric’ light are 
next described. Supply pressures of 300 volts are 
mentioned. 8 In E d 340 volts is the maximum, 
and in Europe much lowet pressuges are often used. 
* A useful collection of 260 problems is added, telephone 
relays afd loud speakers replacing the carbón lamps 
e and tangent galvanpmeters of an earlie? generation. , 
e NO. 2956, VOL. 117] roy 
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Treatise on their Theory, ConSiruction and Uy. By 
Prof. Gisbert Kapp. Third edition, revised by 
, Reginald O. Kapp. Pp. xi+ 391411 plates. (London: 

Sir Isaac Pitman and Sons, Ltd., 1925.) . 15s. net. 
Tue late Prof. Kapp prepared the second edjtion of 
this book in 1908. He pointed out that “ during the 
last twelve years enormous improvements have taken 
place in the construction of trinsfotmers”’ He also 
said that transformers so large as roco kilowatts have 
been construct His son in this edition says that 
single transformers up to 60,a0c0 kilowatts, or better 
60,000 kilovolt-am , are in service and testing 
transformers have been built which give a million volts. 
The tendency towards the centralisation of power 
supply during the last eighteen years has become very 
marked afid the electric output has vastly increased. 
Remembering that most of the electrical energy 
generated passes through two, transformers at least, - 
the eapacity of the transformers installed in Great 
Britain at present must be very great. The trend of 
development during recent years has been to pay far 
greater attention to the problems of AES aan - 
facture and mechanical construction and to improving 
the insulating materials employed. 

The book is intended for electrical engineering 
students and for the engineers of supply stations. 
More space is devoted in this volume to points of con- 
stfuction, installation and maintenance. Much of the 
«natter dealing with the general theory of electrical 
engineering has been omitted, and also descriptions of 
devices which are now obsolete. Examples of the latest 
types of transformers by well-known makers are fully 
described. The book will be found helpful by practical 
engineers. 

Manual of Injurious Insects. By Prof. Glenn W. 
Herrick. Pp. xxi+489. (New York: Henry Holt’ 
and Co., 1925.) 4.50 dollars. 

Tue author of this book, who is professor of economic 
entomology at Cornell University, remarks in his intro- 
dugtion: “It is hoped that the book may be useful 
to the teacher and-to the student of economic’ ento- 
mology ; and that it may serve as a reference book ° 
to, any One, imterested in the activities, injuries and 
control of the more common injurious insects of the 
United States.” It should fulfil all these hopes to a 
greater or lesser degree, since it is accurate, clearly 
and concisely writtenpwell illustrated, and has sufficient 
references to guide its readers to sources of fuller 
information. The various pests are dealt with under 
the plants which they affect, while there are also 
chapters on pests of live-stock and of the household, 
but forest insects are, for some reason, omitted. 

* The book presents certain features not usually 

found im works of this character. First, there is a 

pleasing absence of most of the time-honoured illustra- 

tions that bave done duty in almost every book on 
the subject for the last twenty years; more recent 
and often original figures have been utilised. Secondly, 
there are more than roo small maps showing the dis- 
tribution in the United States of each of the major 
pests for which trustworthy data areavailable. Thirdly, 
thereis some account (although brief) of the-control 


of pests by biogical methods. The book will doubt: 
e * . 


’ 
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lessty prove of service in Canada as well as in the 
United States, and, it, may be added, a considerable 
numbet of references to the literature of Canadian 
economic entomology are included. A. D. I. 


Phototopography : á Practical Manual of Photographic 

Surogying Methods. By Arthur Lovat 

Pp. xv +130+9 plates. (Cambridge: At the 

Universigy Press, 1926.) 6s. 

Tms book describes, clearly and concisely,.the theory 
and practice of ground photo-snmeying. Surveys 
carried out by this method suffer from two serious 
disadvantages. There® will alyays be some ‘ dead 
ground’ which has not been surveyed, and plotting a 
map from photographs is such a long and complicatéd 
process that the time ed in the field is usually lost 
in the office. The plotting and ato much 
simplified by the use of a stereoplanigraph, but this 
machine is very expensive, and few survey establish- 
ments can afford to purchase» it. 

Ground photographs have been used for the sttrveys 
of mountamous areas in Canada, but the method has 
not hitherto been employed in other parts of the 
British Empire. A photographic survey of Kashmir 
will be carried out by the Survey of India this year, 
and the most modern instruments and methods will 
be thoroughly tested. Future developments will 
depend upon the experience *gained in Kashmir. Mean- 
while, this book can be recommended to all who are 
interested in the subject. The stereoplanigraph is not 
described in detail. For this a separate volume would 
have been required, for the instrument is as complicated 
as it is ive. 

It is to be hoped that as the methods develop some 
simplification of the technical terms may be found 
possible, and that words such as ‘ stereophototopo- 
graphy ’ may be allowed to die a natural death. 


Psyche: the Cult of Souls and Belief in Immortality 
among the Greeks. By Erwin Rohde. Translated 
from the eighth edition by W. B. Hillis. (Inter- 
national Library of Psychology, Philosophy and 
‘Scientific Method.) Pp. xvi+626. (London: Kegan 
Paul and Co., Ltd.; New York: Harcourt, Brace 
and Co., Ltd., 1925.) 25s. net. ey 

Ronpr’s “ Psyche’. marked a turning*point in the 
“study of comparatjve religion when it first appeared 
in 1893 ; it has become a classic, and has been through 
eight German editions withgpt change since the 
premature death of the author in the interval between 
the second and the third. Now it appears in a carefully 
translated English version, with the notes transferred 
to the end of each chapter, and the appendices to the 
end of the volume; a practice dep loved by Rohde 
himself, but a great improvement A a book whieh 
appeals quite as much to the ‘ general reader’ as to 
the specialist. 

The translator has done another considerable service 
in revising the whole of the references to ancient 
authors, whom Rohde used to cite from the edition 
nearest his hand as he wrote. Only one other thing 
he might bave done with advantage, namely, to record 
the pagination of the first German edition, by which 
Rohde’s earlier critics quoted him. How convenient 
this is, in a book of this sort, those who have ufed the 
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e Kostytschew. Erster Band: 


later German editions know. Roħde’s chapters are 
long, and not divided into sections. But the main 
thing is to have an English version of Rohde’s work at 
eall, and it should be’widely appreciatad. e 

s 


Lekrbuch der Pflansenpkystologie. Von Prof. Dr. S. 

Chemische Physic- 

logis. - Pp. vif + 567. (Berlin? Julius Springer; 
1926.) ‘ay gold mark. 


THis first volume” of a new plant physiology, bailing 
from pane eas is of Quite ¢xceptional interest. The 
citation of literature is exceedingly full*and complete, 
and in many cases the references to Russian literature 
deal with work which is very little known in Great® 
Britain. Thus Russian work ypon the colourleg 
chromogen, leucophyll, said o precede chlorophyll 
during development in the-dark, and Russian work 


upon the nutrition of floWering plant8 when grown 
under sterile soil conditions, is somewhat fully referred 
to. This first volume, recogniting that the modern 


botanist requires a critical chemical equipment; deal» 
with the processes of metabolism from a chemical 
point of view and commences with an introductory 
chapter upon the fundamental.chemical questions in- 
volved in interpretations of plant physiology. 

In the second volume, problems of the entrance and 
translocation of solvents and solutes are to be dealt 
with, together with problems of growth and plant 
movements, and also tissue differentiatién and cor- 
relations, . 


The Physiology of Plants: the Principles of Food Pro- 
duction. By Prof. G. J. Peirce. Pp.x+363. (New 
York: Henry Holt and Co., 1926.) 3 dollars. 

Tms is a somewhat discursive treatment of some of 
the main problems of plant physiology, particularly 
nutrition, water movemont, respiration, and irritability. 
These problems are handled more fully than they would 
be in an elementary text; on the other hand, ‘heither 
the eet | physics and chemistry, nor the essential 
physiologi a can be said to be handled 
thoroughly, whilst there is considerable repetiticn 
arising from the discursive nature of the book. Mgry 
readers may find the author’s viewpoint eeren: 
however, even when he is tråversing familiar 

Thus the human and industrial contacts ae 

physiolpgy are often emphasised, and a considerable 

amount of recent work is discussed ‘irom ah individual 

and, to some extent, à critical point of view. e 


Laundry Chemistry : a Short Handbook on the Chemistry 
of Laundry Materials and Methods. By A. Harvey. 
d’s a Per: Pp. vii+1u6. (London »?. 
by Lockwood and Son, 1926.) 4s. net. „e 
Tuts bogk contains brief accounts of those parts of 
chemistry which arp involved in laundering processes, 
with a short introduction to elertentaty mistry. 
Much of the infofmafi8n is otherwise obtainable only 
in large treatises or dictionaries, dnd it is undoubtedly 
useful and convenient to have it collected in fis 
manual of this kind. The informatio 
and up-to-date. The book is well pe od and shold should 
prove „useful tð students and those engaged in. 
laundering. The author has evidently ag excellent 
practical knoyledge of the gubjest. . 
e Ld 
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Letters to the Edifor. : 

[The Editor dos not hold khitself responsible fors 
opinions “expressed by his correspondents. Neither 
can he undertake to return, mor to correspond with 
the writers of, rejected manuscripts intended for 

o this or any other part of Nature. No' notice is* 
«taken of anonymous communications. | A 


Ether Drift Experiments. R 


Tsp editor has kindl shown me the f of a 
fetter from S% Olivers poo 


ge, relating to my ether 
drift experiments, and in particular to the, account 


*of this work recently given at the Royal Institution. 


gi Oliver has in a yery courteous manner described 
e principal argument put forth, and, asjhe says, 
the matter is now before the scientific world, sub 
judice. Notwgthstanding ¢his, it may not be out of 
order to make further explanation of some of the 
points raised by Sjr Qjiver. 

It sepms necessary to direct attention again to 
sthe fact that this experiment has never given aetrue 


zero or ‘ npll’ effect in general; it has onl given a 
‘negative’ result, that 1s, it has answered, no’ to 
a c question FE ollowing the report hy Mor: 


and Miller, in 1905, Prof. Einstem ate ue 
that the motion of the observer produces iho effect 
upon the apparent veloaty of light. This hypothesis 
has been given in hundreds of ks as the correct 
interpretation of the experiments, and has been 
accepted, ferhaps without examining the 
original, Er «Michelson and Morley, ‘in 1887, 
dermg the motion of the earth in its 
orbit only . the relative velocity of the earth and 
the ether is . . . certainl less tban one-fourth of 
the orbital velocity. . what precedes ‘onl me 
orbital motion of the earth is considered. ‘Tf 
combined with the motion of the solar | syste 
concerning which but httle is known with Uctainty, 
the result would have to be modified,” lIn we 
Morley and Millar, using a much largtr in eter, 
included in th& calculations with the orbital motion 
aitihe earth & presumed mouon OF TO eoll en 
of twenty kilometres second towards ;the con- 


stellafion Hercules bull devine the orbital motion 
predominant), d came to practically the same 
coyclusion. But, ın each of these reports the effect 


*,toebe expected was calculated in advance, both as to 
direction and magnjtude, and then the observations 
‘at two different times of day (as determined’ from the 
expected result) were combined so as to add eres 
the ments, and so as to canceb effects 
other ose being looked fag. 

In “all of these observations there was i definite 
tive result, which 1s observed as a, jpernodic 
lacement of the intérference fringes ; at for 

the two calculatéd times of dey, the phases of the 

* “positive differed in su £ way tħat®when 
the tavo sets of readings were added, they neutraysed 
each o And left only the very small result which 
was correctly as that obtainede|for the 

arbiıtal component of any existing ether It is 
-this ve effett,-then eliminated, that) is now 
being examined. While if is*fot farge, it is by no 

s insignificant, the present amount of @bserved 
= he motion 1s 10 kilometres per second with a 
ee ee eo ee , 

effect not apa ’ ıt was not! to 
interpret. The hfsto expgiment Has been 
“given in Screncs for June 19, 1925; and-in:a more 
conase report 1m: NATURE for July 11, 1925, p. 49: 
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The re-examination of all of the observations from 
1887 to 1926, is the subject ofa paper presented to 
the National Academy of Sciences m ae ee 

1926, and not yet published. It is 


on A 26, 
h to give a summary of ‘this paper shortly in 
ATURE. 


Sir Oliver Lodg’ asks what would 2 if the 
results were plotted on the hypothesis that the south 
side of the housing is warmer than the north side, 
or with eee to other condjtions. It ,is exactly 
for answ these questions, and ‘thers, that the 
expermments have been continued over a period of 
six years, in whith time the thousands of aeons 
have been mafie. Every distyrbing cause that 
be thought of has bean exhaustively studied ; among 
these are: daily and annual variations in temperature, 
mteteorological conditions, radiant heat, magnetism, 
mInagneto-striction, differential gravitation, gyrostatic 
action, influence of method of illumination, trans- 
parent anf opaque coverings of the light path, speed 
and direction of rotation, lack of ce in the 
rotating parts, position of the observer, and other 
conditions. One after another, these disturbances 
have ‘been shown not to produce the observed effects. 
Fi , 1t has been possible to combine mto one 
1 solution al the made to test all 
these varying conditions, without any omussions 
(excepting a few readings made under abnormal 
conditions, such as artificial heating), without any 
corrections, and without assigning any weights. 
This solution is entirely Meg teak bonis with the observa- 
tions of Michelson and Morley of 1887, and with 
those of Morley and Miller of 1902-1906. 

The observations with the interferometer are made 
to detect a penodic shift of the fringes, periodic in 

half-turn of the ent; it 18 not the 
absolute position of the fringes that 1s important, 
but rather the periodic, vibratory change in the 
np ee tion of the frmges, as the mterferometer turns 
ugh 180°. This can be detected best by having 

the instrument ın slow and uniform movement, while 
the observer watches the fringes continuously. 
The instrument tums once in about a minute, and 
floats so freely that when once started it will continue’ 
in rotation for more than two hours without beng 
touched. A series of readings is made in less than 

The ee f th that th 

im t part o © argument 1s t the 
reported ee Maa always been present, and 18 
evident in every single observation and not merely 
im the msan p it 1s not related to the instrument, or 
tosits surroundings; nether is it dependent upon 
day and mght, or summer and Winter; ıt 18 clearly 
shown. to be directly related to sidereal tune, that is, 
toacosmical cause. This is pan wıth numerous 
curves showing the results of 1925 observations, 
-in Science for May 1, 1926. The final arguments 
‘are based upon four complete series of observa- 
tons made at Mount Wilson ior the hs April 1, 
August 1, and September 15, 1925, and for February 8 

1926, thus co varjous seasonal conditions, and 
Various orbital positions of the earth. 

*In making the observations, two independent 
quantities are noted, the direction in which the 
interferometer points when the effect 13 a maximum, 
and.the amount of the periodic displacement of the 
interference fringes. Each of these two sets of 
readings leads to an independent determination of 
the right ascension andedeclination of the apex of 
the supposed motioy of th® earth in space. It 18 
very’ signtficant that these two determinations are 
wholly conodrdanit: + 

g Dien C. MILLER. 
bd . © ‘ 
e 
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n Radia uired to bring in non-matter, Iške the ether, was 
ete on Pe Tanor ge ear, because fr some unknown reason equipartition 


In connexion witl the distribution of black-body 
tem ture-radiation among different wave-lengths, 
iis aw of that distribution suggested by the late 
Lord Rayleigh for long wave-lengths is now well 
known to require the ınterestħng and important 


; x PA 
correction factor -727 (where x is RT OT 88 pii 
: a 


Jeans has*virtually pemted out, very nearly 327° BTE 
the electronic charge being e), in order to adapt ıt 
to all wave-lengths. This Rese could not have 
been deduced from dynamical reaso , even with 
the help of the electron and the laws of probabfity, 
without the postulate of a previously unsuspected 
discontinuity in the interaction between ether afid 
matter Not because the expression for * (which m 
itself is full of specul&tive interest) contains any 
discontinuity, but because the denonmuné#tor of the 
correction-factor (¢*- 1) suggests, as my brother has, 
pointed out (NATURE, May 30, 1925), a continuous 
accumulation at comfound ‘interest with the periodic 
emission of a dividend. The steady growtlf of a 
tree through a summer, with occasional spasmodic 
drop of an apple to a lower energy level, may be in 
some respects a permissible analogy. 

There seems some nsk that in order to emphasise 
the novel character of this discovery of Max Planck’s, 
supplemented as it was by Einstein, teachers of 
senior physics may convey this jmpreesion that Lord 
Rayleigh had enunciated lis law as complete; 
whereas he was under no such mistaken umpreasion. 
He knew that his law was a ial one, and could 
apply only to long waves. I had korias of quoting 
from his original 1900 Mgmoir on the subject, together 
with a footnote added ın 1902, in support of this 
contention (see vol. 4 of Rayleigh’s ‘Collected 
Papers,” 85), mince there seemed a risk of its 
beng ok by readers of Dr. Jeans’s admirable 
Report to the Physical Somety on “ Radiation and 
the Quantum Theory.” But Í have found that the 
true position is clearly admitted and stated by Dr. 

eans in his book on “‘ The Dynamical Theory of 
ases ” (p 359, third edition). 

Rayleigh’s law, I may remind readers, 18 that 1f E 
is the total radiated energy at the temperature T 
(which energy may be plotted as an area with a 
wave-length base) its distribution among dıffdrent 
wave-lengths (or the ordinates of the continuous- 
spectrum energy curve) will. be : . œ 

dE |dd=8xRTA*, ° : 
Rayleigh threw ent his suggestion as the simplest 
definite form of Wuen’s thermod cally-derived 
and well-established so-called, “ declscerieat law ” 
connecting energy at each wave-length with absolute 
temperature : _ 
A“FO(AT). 


The new form represented a special 





case; and the 


replacement of A~* by AT -was convenient for several 
reasons: (1) Because it emphasised the fact that 
atomic en in each mode must be proportional 


to T (which was i in Wien’s form) ; G} 
-because ıt brought in the known gas constant 

of an, unknown function; and (3) because it was in 
accordance with the Maxwel-Bọltrmann law of 
equipartition. 

© Rayleigh expected ¿hat his expression might 
represent the true law of radiation when AT, was 
great; and so it has turned out. The thw is tue 
so far as mater 13 concerned; that is, it ıs true if 
an atom radiated, as a soun body does, into a 
material mediums That somethi more was re- 
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would not apply to that; even prqportionality to 
temperature need mot hold ın the ether. No one 
could deduce the complete law witBoutefurther dıs- 
covery. Each step from matter to ether, or back 
again, demanded the quantum factor, and does 
demand it w er such in on occurs. The 
gradual Keplerian manner in which the true law wab 
guessed was a triumph,of genius. Bohr’s subsequent 
pictorial represemtatioh of the quantum at work, 
in the structure and þehaviour of a radiating atom, 
was another. In this commemon I find t an 
ancient address of Clerk ell’s #f the Chemical 
Society ın 1875 (which I had the privilege of hearing, 
and which is reported ym NATURE, vol. 11, pp. 357, 
374) contains the followmg now rather anes 
anticipatory ph (see fifo pP. 435, vol. 2, & 
Maxwell’s ‘' Collected Papers”) : ip 

ible vibrations of a molecule 


“ The theory of the 
has not yet been stu as it pught, with the,help 
of a continual comparison between the dynanfical 
theory and the ence of “spectroscope. An 
intelligent student, armed with the calcylus and the 
spectroscope, can hardly fail to ver some 
important fact about the internal constitution of a 
We are livingsin a period of remarkable discoveries, 
which rather tend to put m the shade some of the 
older physics. Nev eless, as an intermediate 
stage, complete so far as matter 1s concerned, Lord 
Rayleigh’s partial statement was most useful. It 
never pretended to be more complete than it was, 
and it is only fair to his well-known gare and scrupulous 
caution to emphasise this. OLIVER J. LODGE. 
Normanton Honse, 
Lake, Salisbury. 





Plastic Deformation of Single Metallic Crystals. 


In a letter to Nature (May 22, p 720), Messrs. 
i and Thompsen discussed the wedge-sha 

fracture which ordinarily results from a tensile 
on a single metallic On the assumption of 
uniform pt age a number of parallel planes they 
calculate magnitude of an angle which they 
assume to be the angle of a wedge-sha fracture 
produced by the slip. May I poing out that uniform, 
slip of the type they consider, on one or more sets of 
parallel planes, would result ın umform, extension” 
together with a uniform @ in the cross-section 
over the whole of the portio# of the specimen whjch 
is slipping, and. co: uently no, wedge -shaped 
mira could result? e angte whigh was cal- 
culated in the lettes referred to ıs the inchnation of 
the axis of the ‘slipped’ portion of the imen e 
to the axis of the on which has not shpped, and 
this has no connexion whatever with the angle bf a 

In the earlier gages of a tenmle test on a 18+ 
the act of slippimg on any plane incregsaes ths 
resistance of that plane to further slp. “This has the 
effect of*distnbuting the slip more or less evenly over 
all the planes ofethe same so hat aniform 


extension reeultg. some €, hovaevgr, this 
strengthening a ose ie eons exhausted 


and a zone of weakness 1s set up. ‘The. final ~ 


fracture results from non-uniform slip in this 


Pe 


the extent of the shp on the set or gets of 
involved becoming progregsively greater &s the weakest 
point 18 apoa from either side. No calculation 


of theangle of the final fracture can be made without’ 
some information as to the nature and extent of the 
zone of weakgess referred tp, ami there appears to be 

á - e 


e e 4 Pa . 
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no evidence available on this mi However, it 
may, I tink, be definitely stated t the occurrence 
of a wedge-shaped fracture is an indication that non- 
uniform slp has occurred in 1ts neighbourhodd. The 
ony deductfon tħat can safely be made from The shape 
and orientation of the wedge concerns the number of 
sets of parallel planes involved. In gendral ship 
occurs on two such,sets, and the rare, lne sr cleavage 
will be parallel to their Hnes of in bn. The 
actual examination of a number of fractures’ of single 
crystals of aluminium encoun by the writer and 
his colleagues in the course,of an ental 
ch into their behaviour under | shows 
tın every the of the wedge are not plane 
but are definitely curved surfaces. i 
e I would strongly suggest ¢hat general deductions 
as to the distribution and amount of slip, from 
gtometrical consideratiqns or from the representation 
of atoms hy hard spheres, unless supported ,by care- 


fully obtain evidence, should be 
treated with great caption. S. J. WRIGHT. 
Engineering D ent, 
Natonal Physical Laboratory, 


eo’ Teddig , Middlesex, 
è ay 2g. | 
tr 
‘| 
Dipole Moment apd Molecular Structure. 


DEBYE mMer “ Handbuch der mn 6, 597) 
has shown how the electrical moment or dipolemoment 
of a molecule can be determined from dielectric 
constants and refractive indices of vapours ahd dilute 
solutions. Debye and other workers find that the 
dipole moment for a series of homologous compounds 
is nearly constant? The dipole moment, therefore, 
may be associated with a définite polar group in the 
molecule, whilst the rest of the molecule is non-polar. 
The dipole moment is a vector quantity. Hence the 
dipole moment of a molecule, which containg several 
polar groups, isin: cate teen) F le 

, jp. Phys. 
‘| 





moments of the groups; compare Errera 
Radium, VI., 6, 390 (1925). 

To test the above theory tHe present experimental 
investigation has been carried out. The results are 
coll in the following table. The imental 
dipole moment » 1s calculated for infinite dilition in 
benzene solution. aup auly the asddciation 
constant k may ålso be d . The thdoretical 
dipole moment v x8 calculated as the vector‘sum of 
+he* moments of the monosubstituted derivatives, 

ing the angles between the ortho, meta and 
Pere directions to be®60°, 120° and 180° respectively. 

@ following dipole moments have been taken fro: 
earlier publications, namely, 4=3-75 x 10% | Ẹ.S.U. 
for Tie betiaane) afid «=0-43 x 107™ for toluene. 





















oe 
þe (E 
Chlorobenzene 1:58 x 10-18 
Bromobenxerfe 1°56 ° 
Dimetby: o «| 139 war 
o-Dinitro . | 5°95 6-5 xio- 
m-Dinitrobenreno . | 4°02 3°75 be 
Dinitrobenzgene —. | 0-8 0-00 ii 
a Tubrpmobem£ne | 0-3 0-00 a 
toluene . .|356 °e | A62 i 
p-Nitrotoluene . . | 430 418 L ‘| 
afChloronitrobenrene | 4:2 475 : 
m-Chloronitrobenzene | 3-3 3°27 ‘| 
p-Chloroni mzene | 2:52 217 í 
p- Brom benrgne | 2:69% 219 | 
bad 1 








The smali dipole moments are not exact, because of 
the so-called atom-pelarigation : L. Ebert (Z. Phys. 
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Chom, 113, I (1925)). The ay of ups must 
be due to on- the AORA e ei If it 
1s assumed that one charge is on the graup ami the 
opposite on the benzene ring, it is found, from the 
tive directions of the component moments, that 
orne, bromine apd the nitre-group are charged ın 
the same manner, w. the methyl groupisoppomtely ` 
The work 1s being corftinued. be 
The present work was carned out in the Chemical 


Laboratory of the Divet o . The 
author wishes to hig Prof Billmanno 
and to the Orsted foundation of the Great Northern 
Telegraph Co, Ltd., for a grant. 

: 7 Kristian HÖJENDAHL. 


° 








Efficient Use of Thermoplles, 


IT is wel} known that when using a very delicate 
thermocouple or a thermopile for the measurement 


sof weak intensity radiation, it is of advantage to work 
aes 


ile in vacuo. The affect qbtained 18 threefold - 

increased sensitivity; (b) Improved constan 
of the galvanometer deflexions ; (c) Increased steadi- 
ness of the galvanometer. - : 

The value of the’ first 1s small, the factor being 
about three times, unless care be taken to 
teduce to a minumum the conducton of heat alo 
the wires of the thermo-elements. (Cf. Moll an 
Burger, Z. fur P., 32, 575, 1925; also PhU. Mag., 50, 


624, 1925. 
0 In absence of a vacuum, and when the total 
iation falling upon the pile is great enough to 
cuse an i ea difference of temperature be- 
tween the two sets of junctions, minute convection 


deflexion. This trouble is not noticeable if the 
deflexions are small, : 

(c) This is of very real value. The major portion 
of the disturbance experienced in working with a 
thermopile ın air ıs due to the unequal heating and 
cooling of the two junctions of each thermo“element, 
by the minute and continual adiabatic variations of 
pressure of the atmosphere. These disturbances be- 
come relatively very e as the sensitivity of the 
galvanometer used for the measurement of the thermo- 
eleceric current is increased. It may not always be 
convenient to work with a vacuum pile, but to secure 
the benefits qpnferred by (c) it is only necessary to 
enclose the pije in an air-tight an experimental 
problem very much easier of solftion than the con- 
struction of a casing to hold a high vacnum inde- 
finitely. Apparently this stmplification of the prob- 
lem is not gen , and I can from my 

ience here vou T the efficacy of the method. 
this connexion, it may also be of interest to note 
that when working with a galvanometer of the Paschen 
type, of a figure of merit of about 19,000, also when 
f a Boys’ radiomicrometer, it was found le 
eels mechanical disturbances only when the 
instruments were stood directly upon a concrete 
pillar let into the foundations of the building. Earth 
tremors, etc., ee then. produce a temporary minute 
disturbance, w. died rapidly away, leaving the 
zero unchanged ; whereas if any system of suspension 
or mounting upon rubber in any form were used, 
chance earth tremors maintained the suspended — 
system. in a continual state of minute vibration. 
, ° A. Maurice TAYLOR. 

Laboratory of Physical Chemistry, 

e Univ of Cambridge, 
e5. . 
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/The Evolution of Beauty. 


Darwin sought for an oe of the ornaments 
of anifhals, their bright colours, beautiful songs, and 
all therr structures and habits that could not be 
explained as the result of natural selection, and he 
found a perfect one in ‘the instynots possessed by the 
unornamented sex, usually the females, of choosing 
as matte the more beautiful of their suitors. But this 
theory, although it explains the ornaments by the 
instincts, makes,no reference to the evolution of the 
instincts. 

It seems plain that a female .which gives her 
descendants dangerous habits and g{ructures will 
soon have no descendants, yet some of the 
and structures of the males arb 'd us, and the 
female instinct to choose these has evolved, apparently 
in defiance of natural selection. i 

The better mate an anjmal can get the more chance 
its descendants will have of survival, and itis obvious 
that a male that has to face more danger and yet 
manages to survive has in all probability a greater 
capacity for keeping, alive, than one which liv, 
through less danger. Therefore the female. that 
chooses a mate with a dangerous habit or structure 
chooses what 1s, apart from the dangerous part, a 
better and more fit mate. 

No eg can mise directly above its environment, 
for if there ıs leas killing there ış less selection, and 
variations for the worse soon drag the whole species 
down into the arena, even 1f it does contrive to climb 
out. The only way in whieh selection can be escaped 
is for some individuals to be handicapped and sacri- 
ficed, taking the selection upon themselves, so that 
ther descendants, or at events some of them, 


may escape it. 

E This is exactly what has happened. The female h&s 
forced the male to seek danger and endure ngorous 
selection in order td win her, and, while his handica 
has descended only to the male line, the vitality which 
was his that he might bear it has descended to both 
sexes equally. 

The whole advan 1s on the female side, conse- 
quent ig dee den tends to make the female more 
valuable e male favours the development of 
sexual selection. Compared with the females the 
males of polygamous animals are valueless, and it is 
noteworthy that among the higher animals all, or 
almost all, the polygamists indulge in sexual selectign. 


` C. H. HENSHAW. 
11 Belmont Street,. 
London, N.W.1, May 31. oe 


The Line Spectra of Isotopes. 

Comparisons of the spectra of the isotopes of 
lead have shown that they age indentical, .except 
-for slight wave-length differences of the order of a 
few thousandths of an m unt. Onur inability 
completely to separate the isotopes of other non- 
radio-active elements 1n quantities for spectroscopic 
investigation has left this the only e ental 
result of a direct nature. In order to find possible 
evidences of the effect in two other elements, thé 





writer has made an accurate com n of the spectra 
of samples of mercury having tatomic ts, 
and also of similar samples of chlorine. These have 


been produced by long-continued fractional diffusions 
in the laboratory of Prof. W. D. Harkins, who kindly 
made them available for this anvestigation. 

The best m had,an atomic weight 
difference of 0-18 units. A calculation shoved t 
the re ae of isotopes 198-and 204 in. these 
samples differed by about 2q and BLA adele iat 
respectively, of their values for ordfaary mercury. 
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-| available it seemed safer to 


The lines were compared, using ah echelon of R.P. 
400,000 and a @lane grating the R.P. of Which in 
the fifth order was 478,000. No differences in the 
»wave-lengths of the‘4ines \A5461, 43 594 4078. and 4047, 
or any of their satelles, were fonnd which were 
ter than the error of measurement (3 x ro~t A.U.) 

© relative intensities of the satellites of a ling were 
ealways visually gdentical in the two spectra. This 
observation has a direct bearing on some receft 
discussions *which haveg appeared in the columns of 
NATURE, particuFarly those, of Nagaoka and- his 
associates, according te whose ideas we should eci 
intensity differences of 1/4^and 1/5 ım the satellites 
corresponding to isotopes 198 end 204° 

The chlorine hnes from two specimehs differing 
by 0-097 atomic weight nits, when examined with 
the echelon, showed distinct ewidence of shifts mm 
some cases. Wherever these were observed, the 
heavier chlorine appeared to give the shorter wave- 
length. The shifts were small, however (o-o012 A.U 
in the largest of the trustworthy cases, 43741), ‘aad 
their exact values cannot be giver, since they were 
at most only two or three times the experimen 

TRe experiments were carried out in the 
and ` Chemistry ents of the Untversity of 
Chicago, and the writer is indebted to Prof. H. B. 
Lemon for many valuable suggestions. A fuler 
report of these résults will be given elsewhere. 

Francis-A. JENKINS. 
(National Research Fellow.) 

Jefferson Physital Laboratory, 
Harvard University, Cambridge, Mass. , 


+ 





° 
- The leotopes of Sulphur. 


SULPHUR is one of the elements used in the funda- 
mental calculaton of atomic weights, and there is 
no reason to doubt the substantial accuracy of the 
fractional value 32 06 ascribed to 1t The results of 
its analysis by -the masa-spectrograph (NATURE, 
cy I, 1920, p. 547) were indecisive, owing to the 

that the resolving power of the instrument, 
about I ın 130, was i cient to separate the line 
due to molecular oxygen from that of a sulphur atom 
of the weight above, if the latter existed. These 
were many other lines on the plates, which might 
have beén due to isotopes present in small percentages. 
Those at 33 and 34 were particularly noted (Phil. 
Mag. 40, 632, 1920), but with the knowledge 
be these to hydrides 
and to rest content with the conclusion that 
atoms of mass number 32 were present ın preponderat- 
amount. ' . . N 
have now been able to raise thb resolving power 
of my new strument to about five times that oZ 
the old one, sufficient to show the lines of O and CH, 
clearly separated by more than half a imillimetge. 
ea Ee to this ysis the line 32, obtained under 
i such that O, and S must both have been 
present, showed ne sign of doubling is proved 
that® isotopes of higher mass-number must vexist. 
Further study with gases containing SO, indicated 
that the faint companions at 33, 34 (S); 
49, 50 (SO); 65, 66 (SO,), were preseng on®all j 
even wW. the conlitiggs were such as to the 
presence ee very unukely. They also showed 
intensity tions consistent with true isotopi 


The matter has now been put beyonde reasonable 
doubt by the negative mgse-spectrim obtained b 
using pure SO, and exposing for an hour with Boule 
fields reversed. All three lines were visible, apd again 


showed the same PERA tons. Sulphur is 
therefore á tingle element li two .even ones, 
; >> 2C% 
° 


v 
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esium and silfcon, which precede jt in the odic | co letter d forth 
table, The lightest ATE Se 3 far Goes he histone ELE his further comments 


abundant in ak three cases. S* appears to be about 
three times as abundant as S*™ the two together, 
probably athourit to about 3 per cent of the whole. 
The d spectra of suitable sulphur compounds 
should well repay a careful study, since they should 
exhibit an wotopeeffect simular to that so beautifullye 
demonstrated by Mulliken in the case of silicon. 
F. W. Aston. 
e 


Cambridge, June 12. 
——* 


“Numerical Reduction of Instars in the 
Metamorphéasis of Euphausids. 


Tue development of an animal from the zygote up 
to the adult conditjon 1s usually accompanied by a 
more or less regular apd continuous incréase in size. 
In the case of the Arthropoda, however, the enclosure 
of the body dn a hard igextensible layer of chitin 
Tegders this imposmble, and in accordance with this 
the chitinous exogkelgton 1s shed from tıme to time, 

is beng followed by a rapid spurt 
© process 18 again Blocks by the 
hardeningeof the new chitinous layer. In many of 
the better-known arthropods particular moults are 
associated with the attainment of particular stages of 
development—e.g the penultimate afd the last moult 
of a Lepidopterous insect—and the idea ıs very 
generally held that this applies to ali ecdyses or 
moults ın the Arthropoda. Co uently,, when ın 
the study of plankton it 1s found t specimens of 
the young “of some particular crustacean fall into a 
e number of different types demarcated by slight 
ifferences in size and form, one very naturally 
tegards these as forming typical successive stages of 
the life-history, the whole series being worked through 
by each d ing individual. 

The object of this communication is to record that 
recent work at the Millport Marine Station upon the 
Euphanside would appear to invalidate the belief 
indicated above. From observations upon Meganycti- 
phanes noroegica, it seems clear that the mndividual 
through the thirty or so 
a which have assumed to demarcate 

efinjte successive larval stages. On the contrary, 


the ited poo is forcedeupon one that the act of 
ecdysis does not by any means form a fixed landmark 
history of the individuals. 
icion turn out to be correct it will 
obviously involve, important modification of our 
cyrrent conceptions of*arthropod development. 
é R CDONALD. 

Marine eee Station, . 
Millport, May rq. 





= Abraham de Molvre. 


TRAVELLING in countries where NATURE was not 
ublic libraries, it was not until to-day 
that I was able to consult the @sue of April 17, in 
whick my letter, with Prof. Pearson's comments, 
appears I must decline to accept nsibility 
statement attributed to me by Prof. Pearson, 

me Pakt Ie spoke ‘““as if matter m the 1738 

s e of Chances’ and againan the 1756 edition 
was a mere translation ‘except for minor ges’ ” 
Nhat I did wnte was that a translation of the pam- 
phlet under discussion appeared, except for minor 
changes, ın both editions. I still believe ‘this state- 


ment to be absolutely acdarate. It 1s, of course, true 


- .that after this translation theré@ are in the I 


e great historical importance. Tam gid that in this i 
f. 


56 
edition eof the “Doctrine” ‘Remarks, afd Cie 
materig]. Prof. Pearson regards the Remarks as of 
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on the hary of statistics 

May I add that my letter was written with a 
photographic copy of the pamphlet before me, as 
my reference to the Isis article mdeed suggested 
Typographic considerations, e which Prof. Pearman 
suggests, would y lead me to his conclusion. 
But in the light of Moivre’s itve statemest that 
the contents of the pamphlet were first “made 
public” in 1738, it does not a to me possible 
to consider the earher pampfilet, “‘ confmunicated 
to some Friends,” as a second supplement to the 
“ Miscellanea ” of 1730. 

I closed my last letter with the sentence, “ It 
wofild be interesting, to learn’ if any other copy of 
Moivre’s original pamphlet 1s in existence.’’ I have 
htre found another copy in the Preuasische Staats- 
bibliothek, bound in with the “Miscellanea ” Are 
there other copies ? e R C. ARCHIBALD. - 

Berlin, June 2. 


e 





The Taxation of Research, 


"INe" News and Views” of NATURE of June 19, 
p- 866, it is stated that there ıs a ‘‘ semblance of 
overstatement ” in our letter on the above subject 

ublished in the same issue. In justice to the 

emical Society we think this remark “ reqnires 
some slight modification ” 

The published balance sheet of 1925 is quoted as 
ulustrating the financial ition of the Society, but 
had the balance sheets or previous been ex- 
amined as well, it would have been tound that the 
actual deficits on the years’ bide 8 were as follows: 
£920, 2853/.; 1921, 1104J.; 1922, 584].; 1923, 1628. — 
a total of 616%. ın four successive years, despite the 
musing of the subscriptions from al: to 3} am 1921. 
It was only by drastically cutting down published 
pa ven to the pomt of unmtelligibility—that 
we were able to obtain a credit balance of 210}. in 
1924 and another of 466. ın 1925, the latter including, 
however, a t of 350. from the Government 
Publications Grant 

It ıs clear that in these circumstances.“ solvency 
and bankruptcy ” are closely related to “surplus 
and deficit” on the year’s working, and that even 
the substantial sum given as invested capital cannot 
long withstand depletion at the rate illustrated above. 
H. B. Baxsr, President. 


: f JocELYN THorre, Treasurer. 
Royal College of Science, South Kenmngton, 
3 * London, S.W 7, Jane 21. 





Frictional Forces in Liquid Surfaces. 


Mr. Cuass in Nature of May 22, p. 724, deals with 
a phenomenon which probably many have noticed. 
The effect produced 1s, I due entirely to the 
surface tension of the liquid acting on the wire where 
it breaks the surface. 

Unless the liquid surface be of large extent a 
resultant force is in general set up on the wire in the 
plane of the surface, and 1f the axis of rotation of the 
moving system does not meet the surface in the same 
point as the wire, free rotation 1s impeded. 

This form of apparatus gives a great deal of trouble 
in use, for the forces set up may be comparatively 
large. It is of course theoretically possible to find 
the neutral point in the surface and to adjust the axis 
of rotation and the suspenged wire so that they both 
pass through it, but these adjustments are difficult to 
maintain, and observations made with the apparatus 
are liable to a very uncertain source of error. 

é L. H. G. Dings. 

73 Fairfax oad, Teddington, June 6. 
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a is well known that the wave-theory of light 
fails to explain certain phenomena, and so much 
has“be@n written on this subject already, that it seems 
at first sight unnecessary to emphasise this point. 
But althowgh the main problem has not altered and 
no solution has been found, yet the general attitude 
towards this question is slowly chatiging, and several 
important new experiments have beef’ carried out. 
Recently a new theory was put forward by Behr, 
Kramers and Slater which would have removed 
of the difficulties, but experiments by Geiger and Bothe 
quickly showed it to be, incorrect. This theory and 
its refutation were not without their effect, and now 
the attitude is frequently held that the light-quantum 
theory is not merely a crude picture of certain facts, 
but is an important tReory ño further from the truth 
than the wave-theory. The wave-theory itself cannot 
be correct, but except for its greater age it has no 
greater claims than the light-quantum view. 

These two theories give entirely different pictures 
of the nature of light, as is expressed by their names. 
The wave-theory pictures the radiant energy as spread- 
ing out in all directions frqm the source, filling every 
portion of the surrounding space, so that the propaga- 
tion may be imagined to be a handing on of the energy 
from point to point. It is an essential feature that 
except in special cases the intensity of the forces jn 
the ight wave diminish raBidly with increasing distance. 
Any theory will predict that the average energy density 
will diminish with the inverse square of the distance, 
but the law of variation of the forces is peculiar to each 
theory. The triumphs of the wave-theory scarcely 
need emphasis. By its means all the intricacies of 
interference and diffraction problems can be explained 
in the smallest detail, and in every problem involving 
direction this theory is in complete agreement with 
experiment. 

It is only when we consider the interchange of 
energy between radiation and single atoms that the 
wave-theory breaks down, and the completeness of this 
breakdown is best seen by considering, the photo- 
electric effect. To take a definite case, suppose X-rays 
are incident on a @late of some material, then it is 
found that electrons are ejected from the plate with 
considerable velocities. The smumber of electrons 
depends on the intensity of the X-rays and diminishes 
in the usual way as the plate is moved farther from the 
source of X-rays. The velocity or energy of each 
electron, however, does not vary but depends only on 
the frequency of the X-rays. The electrons are found 
to have the same energy whether the material froth 
which they come is close to the X-ray bulb or whether 
it is removed away to any distance. 

This is a result which is quite incompatible with the 
ordi wave - theory of radiation, use as the 
distance from the source in the radiation spread- 
ing gut on all sides becomes weaker and weaker, the 
electric forces in the wave-fronf diminishiag as° the 

1 Substance of three lectures on “The Atom of Light and the Atom of 
Fon ,” dahyered at the Royal Instituton on February 25 endddarch 4 
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The Light-Quantum Theory.? 
By Dr. C. D. Erus. 


Po 2) 





inverse square of the’ distance. The experimental 
result that the photoelectron always picks up the same 


“amount of energy from the radiation could only be 


accounted fpr by giving it the power either to collect 
energy from a large votime or to collect energy for a 
long time. Both of thgse assumptions are unworkable, 
and the only conclusion is that the rqdiated energy 
must be locahsed in small bundles.  ° 
This is the basis of the light-quantum thtory. Light, 

of frequency v is considertd to consist of small bundles 
or quanta of energy all identical and of magnitude kr, 
k being Planck’s constant. ° These quanta travel 
through space, being by other, and 
preserving their own ‘individuality until they make a 
suitable collision with an atom.e Then if the quantum 
is absorbed the whole energy is transferred to the atom, 
and ‘hn electron will be ejected. It can Be seen that 
this hypothesis is so designed that the veldcity of the 
photoelectrons is accounted for, first in the dependence 
on frequency, simce the energy given up is always just 
one quantum, which bears the correct proportionality 
to the frequency; and secondly in its independence on 
the distance from the source, since although when 





e 
Fra. 1.—Di representation of the mechanisen of the wattengg 
of X-rays In accordance with the relanon E -+A m dy. 


the source is distant fewer quanta. will arrive, those 
that do arrive will still give up the same invariable , 
amount of energy to the atom, 2e 
This theory is also capable withéut further modifica- 
tion of accounting for the Compton effect. Compton 
found that X-rays suffered a change*of wave-length 
when they were scattered. Now, scattefing on the 
light-quantum hypothesis means a deflexion df the 
quantum, and since this quantum with its energy% 
will have momentum &év/c where c is the velocity of 
light, this means further that the electron whiche, 
deflects it will rec@ive an impulsive blow. Fig. 1, in 
which the orbital electrons of the atom are-représented 
by concentric rings, illustrates such a process. The 
left-hand picture is supposed to represent the quantum e 
just about to collide with an electroff in the §f ring. 
The right-hand picture indicates how the quantum 
is deflected and sends off sideways the electron with 
which it collides. If, as the hypothesis demands, we 
consider energy to be conserved, then te energy of 
the scattered quantum plts the energy of the recoil 
electron, must equal the energy of the initial quantum. * 
In other words, the scattered quantum muft have a 
smaller energy, which meang,loWer frequenéy (since , 


© &xplaie the photoelectrice eff 


è 


* fails to 


896 


occas a a 
energy =é») or longer wave-length. „The theory at 
once suggests the simple qualitative result of Compton’s 


experiments, and it is a striking point thatthe con- 
sideration df tHe simple dygamics of the ‘collision 
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lead directly to a complete quantitative agreement , 
also. 


=i pan be seen that the light-quantum theory. ¢xplains 
two important phenomena, byt in this cryde form it 
give any explanation éf difffaction and inter- 
ference just as completely as ay wave-theory fails to 
These two, theories 
are clearly incb)mpatible, and many attempts have 
ebeen made go to modify either one or the dther that 
"it might explain the rival* phenomenon. :We find 
modifications of the*wave-theory which attempt, on 
the whole unsuccessfully, to account for photoelectric 
phenomena ; fod again, here is another. class of 
thepcies which make arbitrary rules to direct the 
light-quanta along,sugh paths as would be ‘necessary 
‘to givg the correct interference patterns. 
The most*serious theory of the first class’ has heen 
ad cronies By Bobr, Kramers and Slater, and it must 
eld greatly to the credit of this theory that it was 
sufficiently precise in fts statements sto be disproved 
definitely by experiment. The Bohr theory; took its 
origin from the observation that it was only in the 
prediction and explanation of the energy relations 
that the wawe-theory failed, and this failure‘could be 
briefly stated by saying that on the wave-theory there 
is never enough ehergy at the right place to produce 
the observed changes. These authors therefore sug- 
gested that energy might not necessarily be conserved 
in each interchange of energy between an atom and 
radiation, but only when a very large number of such 
interchanges were considered. For example,'an atom 
which was in a radiation stream of frequency v could 
suddenly acquire energy Av by means of the action of 
the radiation,*although the energy density of the 
radiation might be so smell that this amount: of energy 
couldpnly be found in a volume a million times ter 
than that of the atom and*there would be no possibility 
of imagining any kind of collecting process. However, 


_ 9, if very large number of such processes were considered, 


' Asa 


“then the total amount ef energy abstracted from the 
radiation would be°equal to the energy absorbed by 
tHe atoms. 

The merit of this theory was that it rendered possible 
the qlculation of the probabilities of such | processes 
in a manner analogous to the calculations of absorp- 
tian and emission on the pure wave-theory. It 
promised such a complete solution of the‘ difficulty 

-*that immedjately experiments were started to test 
its acguracy. One such experiméht was coreg out out 
by Geiger*and Bothe on the phenomenon o 
Compton scattering, which has been referredeto shaver 

*The esential {eetures are thae when X-rays are 
scattered? the scattered radiagign hows an_ increased 
wave-length and low velocity electrons are. liberated 
fom the scattering atoms. The energy relations in 
this process are those ‘that would be exp if a 
hght- quanfum endowed *yith mass and momentum 
were to collide With an electron sand be ,deflected. 

tesylt of the collision the electron will be driven 


sideways, forming gne of the recoiling electrons. It 


e is clear how the light-quaatum theory predicts definitely 
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that to every scattered quantum there must occur at 
the same moment a recoiling electron. On Bohrs 
theory these two events would not occur at thé same 
moment, there would be no detailed connexion between 
any one recoiling electron and, any particular portion 
of the scattered rêdiation. All that is required is 
that, on the average, energy should be conserved. 
From this it may be seen that a decision between the 
two theories will be reached if i is possible to settle 
whether to each recoiling electron there corresponds a 
scattered quantum, or whether the scattered radiation 
is radiated continuously. 

Gtiger and Bothe directed £ stream of X-rays on 
to a small volume of hydrogen, and on either side of 
this were two counters. These consisted of 
small chambers charged to q high potential with an 
inner insulated electrode. pa a single electron 
traverses the in such a counter there 1s a sudden 
“flow of electricity to the electrode, which may be 
registered by a suitable instrument. One counter was 
open to receive the recoiling electrons, the other was 
to register the radiation, and was closed by a thin 
- metal foil. On the light-quantum view we should say 
that the quanta incident on the foil will sometimes 
eject an electron into the counter, which will then 
register it. Since every recoiling electron must be 
accompanied by a scattered light-quantum there should 
be a detectable number of coincidences between the 
indications of the two counters. On Bohr’s theory the 
scattered radiation comes off in a continuous stream, 
and passing through the metal foil on the face of the 
c8unter, will from time t& time liberate electrons. 
- Although on this theory there should be just as many 
electrons liberated as on the previous theory, the 
. important point is that now the secondary electrons 
will have’ no direct connexion with the recoiling 
electrons, and there would be no reason to expect 
coincidences between the indications of tke two in- 
struments. 

The result of this experiment wag decisive; un- 
doubted coincidences were found to occur between the 
indications of the electron counter and the radiation 
counter. This could not be accounted for on Bohr’s 
theory, which consequently had to be abandoned. 
But at the same time it provided additional support 
fof the light-quantunr view, although it certainly 13 
not a proof of | its correctness. m 

Bothe has recently carried out a further experiment 
on similar lines whicb is specially interesting, sirfce in 
this case Bohr’s theory would predict coincidences 
whereas the light-quantum theory would not. A 
small piece of iron foil was placed between two ‘ radia- 
tion’ counters and radiated with X-rays so that it 
emitted its own characteristic radiation. If this 
radiation consisted of localised quanta, then it is clear 
that any one quantum could go into either one counter 
or the other, but it could not possibly be absorbed in 
both counters at the same time, and there should be 
no coincidences between the indications of thé two 
counters. On the other hand, if the characteristic 
radiation from the foil spreads out in a spherical wave, 
thi? wave will pass through both counters at the same 
time, and occasionally will stimulate an absorption act 
in bogh counters simultaneously, so that on this theory 
coincidences sould be found. , pad ea again 


JUNE 26, 1926] 





decides definitely against the theory of Bohr, Kramers, 
and Slater, and gives the result that would be expected 
on the hght-quantum view. This is the fate of the 
most serious theory which has attempted to solve the 
fundamental difficulty by preserving the wave-theory 
but altering our pictures of the absorption and emission 
of energy by atoms. 

There is another group of theories which postulate 
that radiation cansists of discrete quanta. Thus they 
explain automatically the photoelectric effect and the 
Compton scattering, and then attenfpt to account for 
diffraction and interference by laying down rules 
which shall determine the paths these quanta shall 
follow. The light-quantum theory accounts for qll 
the effects once the quanta are got to the right place, 
but in its crude form it gives no suggestion of the 
quanta moving in anything but straight lmes, and it 
is only the wave-theory which predicts successfully 
the directions in which light travels. Hence theories 
have been proposed which provide ‘ tramlines ’ along 
which the quanta move, and these ‘ tramlines’ are so 
arranged that in a system of mterference bands ‘ tram- 
lines’ only lead to the bright bands and none to the 
places of zero intensity. To be more precise, the 
‘tramlines’ are supposed to be the paths of the 
Poynting vector of a virtual radiation field emitted 
by the atoms, and the probability of a quantum 
travelling along a given path is connected with the 
value of the Poynting vector along that path. Such 
theories meet with many difficulties, and no one has 
yet been carried to the point where ıt can be tested 
by experiment. 

This has been discussed in detail recently by Prof. 
G. N. Lewis in an article in Narure (February 13, 
p. 236), in which he also puts forward an original view 
on the whole problem. It is a striking fact that while 
all the theories are directed towards explaming the 
propagation of light, one theory suggesting that it 
occurs in the form of waves, the other in the form of 
corpuscles, yet light has never been observed in empty 
space. It 1s quite impossible to observe light in the 
course of propagation ; the only events that can qyer 
be detected are the emission and absorption of light. 
Until there is some atom to absorb the,radjation we 
must be unaware of its existence. In gther worgs, 
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the difficulty of explaining the propegationeof light 
may be because we are endeavounng tọ explain some- 
thing about which we have no experimental evidence. 
It might be more eee a interpret the experimental 
facts quite directly and to say that one atom can 
transfer energy to another atom although they may 
“be far apart, in@a manner analogous to the trans+ 
ference of gnergy betwgen two atoms which collide. 
Prof. Lewis says: ‘4 shfill make the contrary assump- 
tion that an atom never emits light except to another 
atom, and that in this process, which may rather be 
called a transmission than an emission, the atom 
which loses energy and the atom which gains energa, 
play co-ordinate and symtnetrical parts.” 

On this view the fringes in af interference syster 
are to be regarded as forming one system, with the 
source in the sense that the atoms whjeh absorb the 
light at the bright fringes are in ‘ virtual’ centact «th 
the atoms in the source, wheneas.those in the dark 

inges or any place where the light does not go are, 
not fh virtual contact. On this view there*would never 
be any discussion as to where radiation goés, but only 
as to which pair of atoms could make up an emitting 
and absorbing couple. ` 

The foregoing shows clearly that there is at present 
nothing approaching a complete theory of light, but 
yet it must be remembered that it is an important 
practical achievement that a complete description can 
be given by means of two theories, providing the 
appropriate theory is used for éach phenomenor.. 
Both these theories have more than justified the care 
and trouble spent on their elaboration by the helo 
they have given to experimental work, and also on the 
theoretical side they represent an important advance 
in our knowledge of light. It would not be right tə 
deduce that both theories are necessarily mcorrect ; 
it might be closer to the truth if we Were to compare 
them to the plan and elevation of ‘an engineering 
drawing. The wave-theory°and the quantum-thegry 
may be just the plan and elevation of the true theory 
of light, and the marked cofttradictions between them 
may be due to the language we use to describe the 
experimental results, just as the differences betwee} ae 
plan and elevation reflect ous attempt to describe in 
two dimensions a three-dimensional object. 








The Origin of Petroleum. ° ° 
By Henry B. MILNER. e 


pre branch of natural science possesses its 

quota of time-honoured problems awaiting 
solution ; these serve to maintain an essential stimulus 
to contemporary thought and to animate that discus- 
sion from which progress alone 1s possible. Contr8- 
versy, however, unless confined within legitimate 
bounds of clear issues, is prone to irrelevancies and 
digressions to an extent that, proverbially, the ‘ forest’ 
of significant observations tends to be blurred by the 
‘trees’ of individual conjecture and detail: thus is 
truth obscured and expl@nation postponed. So it is 
with the science of petroleum; the problm of its 
genesis remains paramount, partly because there are 
more hypotheses than even plausible solutions baged on 


fact, mainly for thesreason that the real perspective of 
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e 
the problem is being lost in the maze of accumulated 
detatland argument. It was not only appropriate but®. 
essegtial that, to &void further confusion, some one 
should see round rather than into the “problem of 
mineral ofl origin, that the ground should be cleared by 
correlation of defintte data of congtyucttve theories,” 
thus propoundingsa gimified hypothesis fr8me which 
future research could trend with some hope of positive 
results. It is from this viewpoint that Mr. Ernest Claf& 
has surveyed his subject, and his thesis (presented to 
the Institution of Petroleum’ Technologist? on May 25) 
more than justifies his entry into this difficult field of , 
debate,schiefly by his careful analysis of the gituation, 
by his elimination of the unesgential, and by his 
attempt (entirély successful) #oeporst the way. ° 


e 
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At the outset the author tacitly disgards all theories | ments often imply rapid and fluctuating sedimentation, 
of inorganic origin of petroleum, so that we are saved | sometimes with restricted oxidisifig influences. ‘Though 
the boredom of recapitulation of text-book paragraphs. „| in this connexion the author did not consider the circum- 


He takes h stand on organic,theories, and in this the 
Majority is undoubtedly with him. We have to 


ag nce ofepalszeozoic depositioA, instanced by the great 
oil-felds of North America, these occurrences do not 


realise, that oil formation is as much a definite and | imply manifestly dissifnilar environments, if visualised 


no curious mechanism or exceptional procegs has to be 


* invoked to explain its exist&hce? eThus, just as in 


studying coal our attention is glirected mainly to its 


« mother-substagce and thebiochemical changes whereby 


. that substance*has beem made to assume its present 

eform, so with petroleum the problem of genesis is 
essentially one of the nature ànd deposition of mother- 
substance and the subsequent chemical and biological 
reactions involved in it? metamorphosis. ; 

Those classeg of organismg which, by their nature and 
abyadancey are poteatially favourable as constituents 
of the mother-substance of oil, belong both to the animal 
and yegetable kingdoms; of the latter, alge, dia- 
tomacea, anfl bacteria comprise the planktonic fdtms, 
though benthonic forms contribute, such as the sea- 
weeds ; water ferns (rhizocarps), terrestrial, fresh-water, 
and salt marsh grasses may be similarly contributive. 
Of the animals, foraminifera, corals, mollusca, and fish are 
mainly concerned in the supply of requisite materials ; 
planktonic, vagrant benthonic, and normal benthonic 
foraminifera, are alike prolific and significant; corals 
are sedentary benthonic forms of warm marine habitat, 
possibly of less importance; molluscs favour-a shallow 
water, often a muddy environment, and are accordingly 
suggestive, while fish, being both marine and fresh-water 
nekton, are abundant in shallow seas and continental 
shelves, significant also in their pursuit of essential 
planktonic food. Thus we perceive the existence of pro- 
teins, fats, and carbohydrates in varying proportions 
in the mother-substance of oil, carbohydrates (cellulose, 
etc.) characteristic of plant contribution, proteins and 
fats of animal ingredienfs. Restriction of any one 
form,,either animal or vegetable, is, as the author 
shows, dependent on entironment, though from a 
chemical viewpoiné fats, either of foraminiferal or algal 


e orjyin, are conceivably the most important sources of 


*mother-substance:~ ~~ ee 
Decomposition of such organic matter implies mainly 
oxidising reactions; the rate of oxidation varies 
necessarily pith the available supply of oxygem in the 
aquequs environment, and here we perceive a selective 
factor capable of ting matter of similar chemical 
cmposition from a chemically heterogeneous organic 
mass; some foundation of uniformity in certain im- 


-*portant constituents of petroleum may possibly be 


traceable to this. Again, abund&nce of maring life 
depends larkely on adequate supply of planktonic food 
as well as on sufficiency of oxygen; thus eonditions 
“creative of er sympathetic to high organic mortality 
(henceepRtntiful supply of motker-gubstance), tend to 


æ favour rapidity of oxidation of the organic matter. 


‘The association of prolific micro-organic remains with 
“strata which are believed to have produced petroleum 
is of very ent o ce, and due significance 
_ should be attachefi to this fact.” e 
In the matter of organic deposition, gulf and inland 
sea coridjtions seem # e most favourable, evidenced by 
ea study of many ‘Tertiary oil-fields. Yhese environ- 
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` hormal phase of sedimentation as tha®of coal, and that®| on a sufficiently large scale ; the nature and précess of 


organic contribution are certainly el. 

The association of petroleum*with» brine is almost 
universal, and this ‘indication’ has to be stressed. 
The theory that stich brines represent partially altered 
connate water$ would seem tg be nearest the truth, 
especially when it is remembered that compaction of 
the salt-water saturated sediment and implied orogenic 
movement would cause circulation of such connate 
fluid, afterwards diluted by meteoric fresh-water in- 
filtration, @ factor to the migration or removal of oil 

and gas. 

The data of chemical change of organic matter to 
petroleum are yet obscurt, despite the mass of ri- 
ment. Putrefaction by bacterial influence is at least 
a reasonable starting-point; thereafter the reactions 
would seem to be largely micro-biochemical. A simple 

ressure-heat distillation as a process is untenable, at 
east as a general mechanism, in view of observed facts, 
such as the absence of a common vertical gradation of 
oils in the field. The negessary reactions might be 
expected to take place at low temperatures, not above 
150° C., possibly much lower; but throughout, some 
kind of bacterial control would’seem to be strongly 
inglicated, quite apart from the influence of extraneous 
geological circumstances, Such ag type of sedi- 
mentation, presence and potency of colloidal matter, 
and so on. 

Ultimate composition of a crude petroleum thus 
becomes a function of the initia] nature of the mother- 
substance, its environment and mode of deposition, and 
the chemical reactions which transform this material 
into petroleum hydrocarbons, also to some extent of the 
changes occasioned by the contact of the oil with 
different rock-types and with subterranean waters. 
Fram this point of view the author defines the essential 
directions of future research; these involve careful 
investigation of sediments forming at the present time, 
defailed knowledge of lithology and palwogeography of 
petroliferous sediments, also of the controlling factors 
to the movements of oil, gas, and brine in such sediments ; 
from these results it is contended that chemical prob- 
lems would probably Be outlined. It would seem to be 
unnecessary, however, to await the result of geological 
mvestigations before defining or studying the chemical 
problems, since these, at least, are equally formidable. 
Clearly the work is that of biochemists and bacterio- 
logists, quite apart from the other specialists envisaged, 
ahd the sooner such co-operation is brought about, the 
sooner will emerge critical data. We have more than 
once stressed the value of such collaboration with 
geologists engaged on these ‘border-line’ problems ; 
while the author’s work marks a step forward in dis- 
posing of irrelevant ges and useless detail, and in 
focussing attention on the tssential organic origin of 
petroleunt, it does équal if not greater service in 
clearing the ground for a corporate effort from which 
a trug solution fo this fascinatmg problem alone can 
spring. . 


t 


` a 


NATURE 











‘June 26, 1926] 89 
E Obituary. " : E 
Sr? Wauw B. Lerseman, K.C.M.G., C.B., F.R.S. | sites he had no deubt when he finally published his 


T death of Sir William Leishman after a brief 
illness is one that will be widely and keenly feft in 
many circles, scientific and mifitary, and not least by 
the corps to. which he had given a lifelong devotion and 
to whose headship he had attained by sheer merit and 
force of personality three years before his death. His 
decease also breaks the circle of Service officers whose 
labours have opened up new ground {n tropical medicine. 
A medical graduate of Glasgow, Leishman entered 
the medical service of the army in 1887, but it w&s not 
until ten years later that the call to the laboratory Jife 
came to him and we find him installed at Netley at 
thé feet of Sir Almroth, Wright and Sir David Semple. 
‘With Semple’s removal to India in 1900, Leishman 
bécame assistant professor of pathology, and in 1903, 
with the disbandment of the Netley laboratory, he 
came to London to be professor of pathology, at*the 
Royal Army Medical College, a post he retained until 
1913. The War gave Leishman abundant scope for 
his administrative qualities, particularly in the organ- 
isation and supervision of bacteriological services in 
France, which proved such indispensable units in the 
eneral scheme of military medicine and hygiene. 
en the Director-Generglship of the Army Medical 
Service became vacant in 1923, it was pleasant news 
to many that one whose reputation rested on his 
achievements as a scientific worker and teacher hed 
been raised to this important post, which, we believe, 
Leishman was filling with great acceptance hen te 
end came. 

It is appropriate here to refer mainly to Leishman’s 
scientific aie two at least of which have made 
his name a household word in medical science. These 
were his modification of the Romanowsky staining 
procedurt in 1901 and his description for the first time 
in 1903 of the Leishman-Donovan bodies, the specific 
protozoal agent of kala-azar and tropical sore and 
other forms of leishmaniasis which have since become 
known. b 

The method of Romanowsky staining, now so indis- 
pensable an aid to parasitological and ,hematological 
technique, was, when first introduced, a gumbrous and 
perhaps somewhat* uncertain procedure. Leishman 
conceived the ides of securing in one stain the product 
obtained by the interaction of methylene blue and 
eosin and dissolving that product in methyl alcohol. 
This solution both fixed and stained the preparation 
at the same-time, and by the addition of distilled 
water at a certain e in the process, a picture was 
obtained in which the chromatin material present 
took up the characteristic Romanowsky tint. 

Leishman’s stain gained wide fame and use and’ is 
still largely employed, though for certain purposes 
modifications such as that of Giemsa are preferred. 
It was admittedly the use of Romano staining 
in the form modified by himself which enabled him to 
obtain a clearer picture of, the structural details of 
the curious bodies the ral nature of which had per- 
plexed him for three years. These bodits he had 
observed first in. spleen smears from a fatal case of 
obscure splenomegaly invalided from Dum-Du, near 
Calcutta, to Netley. That they wer? protozoal para- 
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description of them ip 1903, and “he ed the 
opinion, based. on observations of the forms assumed 
by osomes in the blood and organs of rafs which 


. had died of experimental Nagan& infection, that the 


bodies pojnted to the, presence of trypanosomiasis in 


India—or at least some form of trypanosomiasis in * 


which the fully-devgloped trypanosome might only 


rarely make its appearancesin the blogg stream. . » 


The description by Leishman appedted in May 1903. 

and in July came an announcement from Donovay 

ing Leishman’s ébservations in certain cases of 
obscure splenomegaly in Madras. Shortly afterwafds 
was reported the finding of Similar bodies in tropical 
sore (Delhi boil) and in thg disease knqwn as kala-azar 
in A’sam. Kala-azar, in fdcte was proved, by, the 
nna of the parasite, to hawe ather foci outside its 
main home in Assam. é ; 

The writer of this notice may be pardonfd for alluding 
to the finding of these bodies by Marchand and him 
in the organs of a German soldier returned from the 
Boxer campaign who died in a Leipzig hospital in 
December 1902. In their dace T Marchand 
in March 1903, the only opinion that was hazarded was 
ethat the bodies might represent some unique form of 
nuclear degeneration of spleen cells im the obscure 
symptom-complex known as splenic anemia—an 
opinion that was promptly revised when the com- 
munications of Leishman and Donovan came to their 
knowledge later in the year. The Leipzig case pointed 
to the presence of kala-azar in China, since then a well- 
recognised centre. 

Leishman’s view that the Leishman-Donovan bodies 
represented some form of trypanosomiasis had much 
to be said for it, and the su t discovery ‘by 
Rogers that flagellate trypanosome-liké forms developed 
from the L.-D. bodies in aftificial culture, ap to 
lend considerable support to the contention. e 
view, however, of Ro Ross, expressed in November 
1903, that the Leishman bodies eepresented a pew 
genus of parasites and not a species or phase of trypena.* 
some, proved the correct one as fime went on. Leish- 
man himself in September 1904 directed attention to 
the similarity of the flagellate forms fgund in culture of 
the LeD. bodies with the herpetomonas known to 
be present, for example, in the intestinal tracteof the 


house-fly. Though this interesting connexion of the ° 


L.-D. bodies in cultural phase has been kept in view for 
more than twenty years, it is only within recent months 
that ¢he problem of transmission seemsein a fair way 
to golution, the host probable insect vector being a 
species of sand-fly. 

LeishMan made other important contmbutions to 
tropical medicine, particularly in eognexion With tick 
fever and the gramulay changes which take plate in the 


spirochetes within, the body of the tick after an in- ™ 


fective feed. The precise significance of these “ infëc- 
tive granules ” is not yet completely ina aE 

The association of LgShman with Sir Almroth 
Wright at Netley in the closing years of the nineteenth, 
and the early years of the twentieth centuty was the 
means of introducing him to the great problem of 
antityphoid ?accination, a*measaire now so potently 
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vindicated by the experience of the War. In 1902 
Leishman descried a method of estimating quantita- 
tively the phagocytic power of the leucocytes in infection 
with the vw bf supplemeqting the bactericidal 
tests which had been hitherto mainly employed as 
.criteria pf acquired immunity. The techniqué) formed 


the basis of the norethod employed by Wright and , 


Doitiglas (1903) in their analysis of the which 
detetmine the p i Ha elas A in the 
presence of normal serum. The appointment, by the 
Army Council in Marcher904°of the Antityphoid 
Committee “ to tnvestigate. the practical prophylactic 

d therapeutic value of current methods of inimunisa- 
jon against enteric fever,” gave Leishman ‘and his 
erthusiastic band of «collaborators abundanti oppor- 
tunity for experimenta? investigation during many 
busy years. Questions such as the preparation and 
standardisation of the vaccine, the relative efficiency 
of vaccines p in different ways, their: keeping 
quality, the antibody response to them in the inoculated, 
and many other cognate questions were submitted to 
experiment both in man and animals. Thus when the 
War came, all was en irain for the prompt institution 
of this beneficent preveritive measure. e L f 

When the -War closed, Leishman became the first 
Director of Pathology at the War Office, a pogt which 
he held until his appointment in 1923 to be Director-e 
General of the Army Medical Service. The influence 


of Leishman as a teacher and scientific worker was an , 


e 2sset of incalculable*value to his corps, and that influence 
will, we trust, go on to further fruition. The fellowship 
of the Royal Society came to him in 1gio, and many 
distinguished orders thereafter. Hus outside interests 
were many, and of committee and commission work 
he took his full share. He was a polished and ready 
speaker, ever a helpful and courteous colleague, and 
in his little leisure he found time to indulge his love of 


art and, music afd the pleasure of tending his!Croydon ` 


garden. J. CG. L. 
e <= i = 
Sm Frepggicx Morr, K.B.E., F.R.S) 

e PsycuraTry has suffered a very grievous loss by the 
Yeath of Sir Frederick Mott on June 8. To'the last 
he was occupied by his es, and m Spie of 
ad?ancing years he was a leader of scientific’ thought 
in the allied provinces of physiological psychology and 

e psychiatry. e i 

° The earlier work of Mott on the physiology of the 
ceffgral nervous system belongs to that peridd when 
there was still much to be done by the successors of 

-@ritsch and Hitzig in the field of cortical localisation, 
and, hjs researches with Schäfer are Among the 'founda- 
tions of our "knowledge of cerebral physiology: From 
the motor cortex:he turned to the study of! sensory 
tepresentation, apd his work with Gherri 
apestheti® limb was a grea$,cogtribution' to our 

æ knowledge of the sensory component of motor activity. 
Hè brilliant stydies on the anatomy of the spinal 
encephalic system and the thalamic connexions of the 
fillet led up ĉo the classical], work on the architecture 

„of the cerebral cortex. ats if . 

Mott’s interest’ in the pathology of. the: mervous 
system was determined by his appointment æ$ patho- 
elogist to fhe London,County Council Metal Hospitals 
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in 1898. When working in the Central Laboratory, 
then situated at Claybury, he had acess to the enormous. 
ed 
by the wh of London ‘mental hospitals. His 
first great work in this field was to study the pathology 
of general paralysis, the one psychosis that was then 
recognised tó be associated obviously with concontitant 
bodily e. Although the syphilitic origin of 
general ysis had- been pointed gut by Krafft- 
Ebbing, this etiology was only accepted by a small 





‘minority of psychiatrists in Great Britain. These _. 


were the days before the Wassermann reaction, and 
Mott” set himself definitely to prove Krafft-Ebbing’s 
thesis by a close study of a great mass of pathological . 
dafa and by clinical observations. As a result of his 
epoch-making research the syphilitic origin of general 
paralysis was proved beyond all cavil, and this paper 
was followed by studies on the relation of syphilis to 
other forms of insanity and to tabes. The whole of 
this work was published ïn the first volume of the 
Archives of Neurology, which he founded. ` 

From his work on general paralysis Mott became 
firmly impressed by the idea that bodily changes are 
to be found in all types of psychosis, but he i 
that it was not probable that the functional dis- 
turbances of the majority of the psychoses would be 
shown by the relatively methods of investiga- 
tion practised in the pathological histology of the 
nervous system. He turned his dttention, therefore, 
tg the bodily mechanisms which exhibited the organic 
resonance to emotion in the hope that disturbances 
-of the affective states would Hè sufficiently pronounced 
at a period of the disease when the higher centres 
were less affected. Dementia precox offered the 
most promising field of study, and in a series of papers 
on the pathology of the gonads and other endocrine 
organs and the vegetative nervous system in this 
disease, he was able to demonstrate with ‘certainty 
the existence of a widespread degenerative change 
preceding the far slighter evidences of degeneration 
that could be detected ın the central nervous system 
‘in agvanced cases. In other psychoses similar though 
less marked pathological changes were encountered. 
Mott, however, was a profound disbeliever in the 
attempts fo relegate the psychoses into sharply-defined 
classes. He considered that though the signs of 
structural impairment were most obvious in dementia ` 
precox, there was not clinically ór pathologically 
any hard-and-fast line between this and other psychoses. 
He was well aware that the methods of pathological 
anatomy could only furnish evidences of relatively 

changes, and he turned to the study of the 

biochemia? and physics of the centrál nervous 


system. 

Though Mott later greatly modified the conclusions 
that he drew from the attempts which he made with 
Halliburton to demonstrate the existence of products 
of nervous degeneration in the cerebral spinal fluid, 
this work, which he published in his Croonian Lectures, 
was important as the startjng-point of many subsequent 
investigations into the chemical pathology of the 
nerv6us system. S . 

Asa consultant neurologist toa clearing hospital for war 
neurosgs Mott’s attention was diverted for a time from 
the psychoses to fhe neuroses. A stady of the previous 
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histories of the various sufferers from war neurosis 
convinced him that én the overwhelming majority of 
the cfses there was definite evidence of the pre-existing 


functional instability «of the nervous . He 
predicted that an investigation into the physiological 
activity of the mechanisms of fhe motor in 


such eases would reveal functionaleabnormalities, and 
work done in his laboratory from the point of view 
of the physiolqgicalepsychologist certainly tended to 
support this view. Mott considered, then, that a 

_ neurosis was the response of an abnermally constituted 
organism to environmental stress which could be 
safely encountered by the normal individual, arf he 
looked for such abnormalities of function rather_in 
the emotional. mechanisms and the various glandular 
organs that subserve thgm than in the higher nervous 
strata. e 

These views on the pathogenesis of the psychoses 
and neuroses are only now beginning to make them- 
selves felt. At the time at which they were published, 
students of psycho-pathology, owing to ea tous 
confusion of thought, seemed to have regarded the 
formulation of the anatomical and physiological 
disturbances found in the psychoses as an attempt to 
translate. thought into terms of nervous mechanism. 
The real importance of this work is that it enables us 
to build up a pathology for the psychoses on the lines 
that have already been y established: for the 
various toxæmic psychoses and for syphilitic insanity. 

In the actual study of disorders of conduct Mott 
followed the methods of the less extreme school of 
behaviourism. He thortughly distrusted the resdits 
of the various schools of psycho-analysis on methodo- 
logical ds, but he did not consider that his 
discovenes on the pathology of the nervous system 
had any direct bearing on the admissibility of their 
views. He considered that the majority of the patho- 
logical changes he had discovered in insanity are 
congenital, and instituted a very extensive inquiry 

“into the genealogy of the cases in the London mental 
hospitals. As one of the fruits of his investigation 
be enunciated the “ Law of Anticipation,” in rd- 
ance with which the onset of the psychotic symptoms 
appears earlier in the successive generations of a 
degenerate family, and thus ultimately, owing to the 
production of infertile juvenile psychotics, the taistted 
stock disappears. He had more faith in the efficacy of 
this natural method for the elimination of the mentally 
unfit than in segregation or sterilisation. He pointed 
out that in the earlier generations of an insane family 
the psychosis is as a rule not evident until after much 
damage has been done by the breeding of tainted 

eny. 

Mott’s work in the field of hospital hygiene is less 
widely known, but it is in a great measure due to his 
energy and ing that dysentery in mental hospitals 
is almost a thing of the past. 

The great work that Mott did for the teaching of the 
scientific aspects of psychiatry constitutes one of his 
greatest services to socie He was fortunate in 
possessing the esteem and friendship of a great clinical 
psychiatrist, Dr. Henry Maudsley, and whem Martisley 
proposed to found a hospital for the investigation and 
treatment of the early forms of mental disease, it was 
in order ‘that it should be under the supervision of 
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Mott that be gave the necessary endowmests to the 
London County Council. After many years of diffi- 
culty, the Maudsley Hospital for Early Mental Diseases 
was opened at Denmayk Hill, and the Céntral Patho- 
logical Laboratory was transferred there from Clay- 
bury. It was here in the concluding years of his 
service as pathelogist to the London Mental Hospi 
that Mott jnstituted a ee of psychiatrical medicire, 
one of the functigrts of w 
psychiatrists for the examination tor the Diploma of 
Psychological Medicine, which has peen instituted 
thanks to his efforts. Motte continfd to teach en- 
thusiastically in the Maudsley Hospitaf to the end, 
and acted as the director òf a similar school of psychiatry 
in Birmingham, and he was on & visit thither when he 
bad the cerebral seizure from Which he died, 

Mott was at the disposaJ of any one,who sought his 
advice, and did much to asstst younger men by sug- 
gestions and criticism. -He was possessed of a sturdy 
common sense and preserved to advanced yearye keep 
scidhtific acumen combined with a phen8menal recep- 
tivity for new views and facts. He was a man of 
wide culture, and his great kindliness and sincerity 
endeared. him te all. á 





Sır Henry Morris, BART. 


Sir Henry Morris, who did more thar any man vof 
his time to open up the field of renal surgery, died in 
London on June 14 in his eighfy-third year. On 
February 11, 1880, when he had become full surgeon 
on the staff of Middlesex Hospital, he removed a stone 
from the kidney of a patient, this being the first time 
that a deliberate operation had been performed for 
such a purpose.. The operation was successful, and has 
become the type of a procedure now adopted by sur- 
geons all the world over. When hé gave Hunterian 
Lectures at the Royal College of Surgtons in s898, he 
was able to cite the results*he had obtained from 267 
operations carried out on the kidney. It is tree that 
Gustav Simon of Heidelberg performed the first opera- 
tion for the removal of a diseased kidney in 1869, and 
that this operation had been frequently and SUCCESS, ° 
fully repeated before 1880,, but, it was Morns who 
demonstrated that one of the commonest of disorders 
from which the human kidney suffers—the presence 
of renal concretions—can be safely cured by surgical 
procédure: e . 


hich is to prepare the younger ° 


e 
Sir Henry Morris was, however, a general aane j 
ehes 


thebest sense of the term and contributed to all bran 

of surgical art. He came of Welsh ancestry ; his 
grandfather was a surgeon in Oswestry, and his fathe®- 
in Petworth. He vas dark in hair and complexjon,and 
massively framed in head, body and lifnbs, a good 
exemplification in the flesh of the type which Mr. 
“ Punch” has chosen to represent gs * Joh? Bull.” 
He was a man of gecigad opinion, resolute in*his policy, 
never afraid of opposition, and public-spirited to a 
high degree—often seeking the columns of the Ties 
to guide opinion in educational, medical, social and 
political matters. j: . 

Epsom Collegg and the University of London pro, 
vided the opportunities of Sir Henry Morris’s education, 
and he repaid both by giving them his unstjnted ser- 
vices ; he tosk an abidingeimtergst in the welfare ofe 


™ 


- but his life’s work was spent in the ards of 
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Epsom Callege, acting as its treasurer 
His medical eduqation was obtained at Guy’s Hospital, 
Middlesex 
Hospital, to Whiclf he became assistant surgeoniin 1871. 
There he did much to: direct attention to the urgent 
need of zesearch into the nature of cancer, and'took an 
attive part in founding the Imperial Gancer Research 


Fund. ' : 


* Sir Henry Morris was also am amgtomist. |iHe lec- 


tured on human anatomy in the Medical School of 
Mjddlesex Hospjtal, and in «893 ited a very sticcessful 
“ Treatise on Hitman Anatomy.” An earlier-work on 
phe “ Anatonty of Joints ” is still a book of reference ; 
it contains many original observations. 
dn 1893 Sir Henry was elected to the council of the 
Royal College of Surgeotis of England, serving as pre- 
sident for Tires years, 1904, 1907, 1908, a Baronete 
beings confesred on hip then. He delivered the Hun- 
terian Oration in 1909,9in which he compared the re- 
ivg merits of the inductive and deductivetinethods 
of philosophf. He served on the General '|Medtcal. 
Council, becbming treasurer to that body, and,in r910 
was elected president of the Royal Society of Medicine. 
He was one of the outstafiding in modern surgery, 
and a leading authority on medical education..! 


Srrrinc im committee on the Finance Bill on 
June 21, the House of Commons rejected la clanse 
moved by Mr. Withers (University of Cambridge) 
providing that a university, a college, or hall ın a 
university, a public school, and any educational 
institution receiving a Government grant, should be 
exempt from income-tax im respect’ of any profits 
forming part of gts income which were applicable to 
educatipnal pusposes only The Chancellor of the 
Exchequer opposed the motjon, though he stated 

was not satisfied with the present.state of 

the law on the subject of the exemption of ‘ charities ’ 

exempt from income tax. The motion arose on the 

ededfsion recently given by the House of Lords that 
a public school makıng 4 surplus is liable to'taxation 

as earning profits, but the general question is closely 

rel%ted to the letter from the president and the 

treasurer of,the "Chemical Society which appeared in 


t our 1sgue of June 19 and their further letter in this 


- 


present issue. s T 

Thoss engineers who hold that the concéntration 
end standardisation of electrical power sppply, in 
Great Britam is the best policy go adopt, anfl are 
weary Of the somewhat fruitless discussions on points 
of administration taking place during the Cgmmuttee 
stage af the, present Government, Bill, will; now be 
able tog peint t? the ever-growin electrifitation of 
Germany in support of then vi Plabs have 
alteady been made for the intef-connexion of the 
existing power stations ın Germany by qverhead 
‘feeders’ of a gigantic seale. In the past: the pro- 
duction of electric&tl power în Germany has developed 
‘on individualistic hnes. The largést power, works 
belong to the Reich, which produces morg than a 
ethousand milion ugits per annum solely for profit. 
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News and. Views. 


WE regret to announce the following deaths: 

‘` Prof. E. Babak, professor-of iol and general 
biology in the Masaryk SE han ad Vetetnary 
School in Rrno, known for his work on the regulation 
of Sy movements and also oh the influence 
of endocmne glands en amphibfan metamorphosis, on 
May 29, aged ead ; g 

f. J. J. ther of the departmeht of 
mechanical engineering at the University of Minnesota 
and vice-president ın 1902 ofeSecjion W of the 
“American jation for the Advancement of Science, 
on May m aged sixty-three years. ; 

Dr. C. Hering, a pioneer in PAPI A who 
was ono of the founders of the American Electro- 
chemical Society ın 190% and in the same year a 
resulted in the foundation of Elsctro- 
chemical Industry, on May 10, aged sixty-six : 

Prof. A. Magnin, formerly professor of dnd 
director of éhe Botanic Garden, University of Besan- 


ga and a gold medallıst of the French Geographical `- 


, ie seventy-eight years. 

Prol, F. Shanks, professor, of physiol in the 
Univemity of Leeds since 1923, and formerly lecturer 
in physiology ın the University of Glasgow. 

f. V. A. Steklov, professor of mathematics at 
the University of and vice-president of the 
U.S.S.R Academy of Sciences, on May 30, 


sixty-one years: . 
e 


There are very many stations, however, of much 
sfnaller size which are very unéconomical. In some 
cases they burn peat fuel, gnd supply only a few 
hundred consumers. Owing to the great distances 
involved, ıt will be necessary to use very high pressures, 
and experiments are proceeding with insulators for 


use on lines with transmission pressures of 220 and 


380 lolovolts. 


Two main schemes for electrification in Germany 
have been planned. The first proceeds from the 
water-power stations at the Vorarlberg in South 
Germany to Hamburg, and the second from the same 
souse through the Central German lignite fields and 
Berlin to East Prussia. A length of about 100 kilo- 
‘metres fram the Goldenbergwerk to the Wesel 1s now 
wosking at #10 kilovolts, but double this pressure 
will probably become the stan As chains of 
msulators are used there is no’ difficulty about 
insulaton With thege high pressures it 1s necessary 
to usa overhead wires of large diameter, otherwise 
brush discharges—the so-called corona—appear on 
the wires and lead to a serious loss of power. The 
conductors therefore are generally made of aluminium 
and are hollow. Some of the cable manufacturers 
make the conductors of copper, the outer cylindrical 
shell being supported by a helix of copper tape wound 
inside the hollow. -In Calfornia, 220-kilovolt trans- 
mission over 243 mules has been ın successful operation 
for the last two years. The cables are of aluminium 
with a steel core and are supported by chains consist- 
ing of twelve insulators. p" 

s s P: e 
Reports have appeared recently in same of the news- 


papers of a new steel, described as‘ F’ steel, which 
was stated to have great advantages for structural 
° nd E 
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work, a saving of 40 per cent. ın weight and 30 per 
cent. in cost as against ordinary mild steel being 
clainfed. No particulars were given, but the manu- 
facturers were said tœ be the Freund Smelting and 
Machine Mannufactumpg Co., of Bethn, the patent 
having been acquired from thé Swiss metallurgist 
Bosshardt. <A paper in Stahl und*Eisen for April 15 
gives 2 detailed account of the steél, from which it 
appears shat Messrs. Freund were not in any way 
responsible for the newspaper statements. The 
steel is not a new one, but is a high-silicon alloy of a 
kind already known to metallurgists.* Neither ig the 
Bosshardt furnace essential to its manufacture, steel 
of similar properties having been made in ordingry 
steel furnaces. Messrs. Freund have allowed the 
particulars to be published, an investigdtion of its 
properties having been made by them iff collabora- 
tion with the Verein deutscher Eisenhuttenleutes 
The steels examined contain from 0-67 to 1- ae es 
of silicon, with low carbon, "abont 0-10 to o- I4e 

gives an increased elastic limit and breaking strength 
as compared with simple carbon steel, whilst the 
ductility is not reduced. In the interesting volume 
of Sır Robert Hadfield on “ Metallurgy and its Infiu- 
ence on Modern Progress ” (see NATURE, February 6, 
p 187) the use of a similar steel, but with a rather 
higher carbon content, # the constraction of the 
Maurstania and Lusitania in 1907, is described. The 
introduction of these steels into shipbuilding was dye 
to the late Mr John Spencer, the composition having 
been arrived at as the result of the original investifa- 
tions on silicon steels by Sur Robert Hadfield. 

WHEN certain adhesive tapes such as are used for 
insulating purposes are unrolled, a bright greenish, 
luminescence appears over the region of immediate 
separation occupied by the suddenly extended threads 
of the viscous adhenve medium. A letter on this 
subject entitled “ Bioluminescence ” was communi- 
cated by Dr. J. W. French to NATURE of June 20, 
1925, p. 944, the title being suggested by the re- 
semblance to the greenish light emitted by cestain 
insects. Only a few kinds of insulating tape exhibit 
the phenomenon, such, for example,+as ehe black 
“ Chemıco ” British tape and the white Italian tape. 
According to Prof. "Elmer O. Kraemer, of the Uni- 
versity of Wiscorbin, Madison, the light is produced 
when the adhesive tape is win ears the ends of 
the film proper in camera roll There are, how- 
ever, many types of roll film that do not act in this 
way It can be demonstrated that the effect is 
associated with particular adhesives and not with the 
film itself. Similar luminescence sometimes appears 
when the adhesive tape is stripped from the jomt*of 
the tin in which unexposed kinematograph film is 
usually contained. It occurs in the adhesive between 
the tape and the tin. ` 


In some further experiments Dr. French has found 
that excellent results are obtainable from the use of 
ordinary rubber vulcanising solution, proyided.it is 
in a suitable physical condition of tackiness, which 
may be varied by treatment with sulphur The 
adhesive threads must not be too extensible : “on the 
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other hand must not be too short or brittle, for 


if the experiment is repeated with the pieces of tave - 


which in the first, instance have produced a bright 
light, the luminosity yill be faintef and the threads 
shorter. If the pieces, however, are kept pressed 
together for a day or two, the threads will be pf more 
normal length amd the light may bè as strong as Wefork. 
There thug seems to bg some close connexion between 


the rate of extensin ffp to the breaking point and the ° 


luminosity. Prof. Kligio Perucca, Laboratorio dı 
Fisica Sperimentale della *R. Scuolge di Ingtgneria, 
Torino, who in his lectures ©n experimental physics 
includes the phenomenon in question as a type œ% 
luminescence, states that, if one of the tapes 8 
connected? to a gold-leaf electyo&cope, it will be found 
that the stripping operation produces an electrostatic 
charge of three or four umitg at a pressure of about 
200 volts. In his original com municatioh, however, 
Dr. French stated that the light appears undiminished 
in rightness when the tapes are unrolled under water 
or in a Bunsen flame, so it can scarcely sbe assumed 
that the electric charge is the cause of the luminosity. 

Tse new Bharmacological Laboratories of tae 
Pharmaceutical Society were opened by the Minister 
of Health, the Right Hon. A. Neville Chamberlain, 


on Wednesday, June 16. The chair was taken by 


Mr. P. F. Rowsell, ummediate past president of the 
Society, during the tenure of whose presidency the 
opening ceremony should have been performed at tae 
beginning of May. In his speech Mr. Rowsell 
referred to the passage into law of the Therapeutic 
Substances Act and the neceasity which arose for the 
existence of a laboratory where those manufacturers 
who wished could have tested the products which were 
placed upon the schedule of the Act from time to time. 
Dr. J. H. Burn, Director of the Laboratories, described 
in more detail the functigns which ‘it is hoped the 
laboratories will subserve, and laid special emphasis 
upon the research into methods of standardisation 
which will be vigorously carried on in the future. He 
referred also to the international“importance ofethe 


work which has been cammed out since the Wart ow 


this subject in the laboratoriés of thè Medical Research 
Council under the direction of Dr. H. H. Dale, adding 
that it is gratifying to realse that Great Britain 
has taken the lead in introducing metMods for the 


biological standardi8ation of drugs. Dr. Buth also e 


mentioned a third reason for the founding of these 
Laboratories, namely, 1n order to afford an opportunity 
for the training of pharmacists in methods of biologicab , 

tion, r Chamberlain, in d „the 
LaBoratories open, referred to the many and varied 
duties of a Minister of Health, all questions relatiig 
to the prevention pf disease as well as $o the purity 
of the drugs in treating it ‘c&ming Wishin his 


province. Sir Humphry Rolleston, moving a vote of em 


thanks to Mr. Chfmberlain, referred to the intertet 
taken by the late Mr. Joseph Chamberlain in the 
health of the British possessions in the tropics. Mr. 
Edmund White, chairmaf of the Society’s Scientific 
Advisaqry Committee, seconded the vote of thanks, and” 
Mr. Chamberlain briefly replied. e After the ceremony, 
the companye adjourned to the ‘Laboratories, wheree 
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Dr. BumAemonstrated methods used ia the seater 
isation of the digitalis group of drugs, and’ of etgot 
and pituitary extract . f 


UNDER tho will of the late sir Winthrop oo ackett, © 
A ia, 


first Chancellor of the University of Western 

the sum of 50,0001. was left to the Unjversityiand the 
Anglitan Church. Three-eighths ies money was 
to be devoted to providing, sqholarshrps, three- 
eighths to be invested until ıt accumflated to f° 000), 
when a, Winthrop Memorjal Hall was to be 

and one-quartefevas left gor the purpose of the ‘erection 
and maintenance of an Anglican Univermty’ College 
vith a chapel attached thereto Not content with 
these proofs of his devotion to the ee Sir 
Winthrop bequeathed the balance of his iduary 
estate to tfe same two bodies in the same proportions 
and in the game manygerte Sir Winthrop died in 1916, 
ang the trustee of the gstate, Mr. Alfred Langler, has 
informgd the University Senate and-the Diocesan 
Trustees that he will shortly have paid off, all 4ia- 
bilities and’ all the numerous legacies with ‘the ex- 
ception of those of the University and the Anglican 
Church. The University and the Amglican, Church, 
for the purposes of the trust alluded to in Sir Win- 
throp’s will, are now the sole heirs of the very yaluable 
estate left by Sir Winthrop Hackett. That estates 
includes thee pmncipal daly newspaper in Western 
Australa and a wpekly paper, both of which have 
been ‘flourishing’ for many years. The bequest is 


without doubt one of the most mumificent that has- 


ever been made to an Australian university. i To Sir 
Winthrop Hackett is due in large measure the starting 
of the University of Western Australia, and it will be 
remembered -that he, during his lifetinte, endowed the 
chair of agricultyre. - è 
Tue political significance of recent events à Poland 
is gutaide the scope of thi® journal, but the òutcome, 
the algction of Prof. Ignace Moscicln as the new 
President of Poland, is ħoteworthy in that Prof. 
Fraser ii is a distynguished man of science who has 
d ben actively concerned in mdustnal chemistry. 
are indebted to, the Chemical Trads Journal for 
some details of his career. Prof. Moscicki is best 
known for a progess for the fixation of nitrogen by the 
arc method, whieh was elaborated while , ‘Te was 


a directer of the electro-technical and electro-chemical 


lahpratories at the University of Freburg In 1912 
he Was appointed to a similar post at the University 
of Lwow which he held until after the War: Since 
*then he has been head of the Polgh State Nittogen 
factoryat Chprzow, where themanufactureofcyananaide 
has been developed, the monthly output now geaching 
about 10,009 tons. For five years he was a'lstudent 
in Lon 2 ° Pmt Moscicki has “a reputatic n asa 
scientific waker and as an acfiniBtrator, and there 
is jittle doubt’that the discipline of his early training 
will serve him well in his difficult task of guiding 
the fortunes pf a modern European State i 

A NUMBER of* paintıngh on ivory by Winitred 
“Brunton, with the collective title " Africa, Ancient 
and Modèm,” 1 now on view at the Arlington 
Galleries? 22 Old Bond Street. Mrs. Bruton, as 
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those who visit this exhibition will appreciate, has 
devoted much time to the study ef Egyptian antiqui- 
tes from the artistic point of view, and is respofisible 
for the beautiful coloured lates wlustrating the 
“ Portraits of the Kings of Egypt.” the collection 
now on view more fhan half the subjects are drawn - 
from ancient Egypt. All show a wonderfn> and 
accurate sense of colour, which finds full play in the 
reproductions of personal ornaments, altheugh “A 
Temple Vase” and the lotus cup from the Cairo 
Museum will beat comparison with any. Of the 
headg, “An Uftknown King,” geconstructed from a 
statue in thé Cairo Museum, and “ Amenemhat III.” * 
arg remarkable conceptions of force of character. 
There are two very charming pictures of dancers, 

o “Wind in the Reeds ” being especially pleasing 
ın composftion and colour. The paintings from 
South and East Africa include several subjects of 
ethnographic interest. |The | reconstruction of 
Rhodesian man is more convincng than some 
attempts that have been made to clothe this interest- 
ing relic with flesh. The exhibition was opened by 
Mr. Robert Mond on June 21 and will remain open 
until July 2 

COMMEMORATION Day at Livingstone - College, 
London, E.10, was celebrated on Wednesday, June 9. 
The Right Rev. the Lor Bishop of Chelmsford 
presided, and ın the course of his address said that 
the College exists to help all missionary societies of 
the church and churches; that those who go forth 
my at least have some kané of knowledge both as 
to the management of ther own health and of 
that of. other people, Missionaries trained at the 
(College are a tremendous help to the people to 
*whom they go if one looks at it from only a humani- 
tarian point of view The Rev. B. T. Butcher, of 
the London Missionary Society, an old student of 
the College, referred to conditions in New Gumea, 
When he first went out there, there was but one cure 
for the loathsome disease of yaws, and in most cases 
it tgok more than a year to effect a cure; now it 
can be dealt with ın a short course of treatment. 
In his opjnion, yaws will be almost unknown round 
the, coast. o% New Guinea in ten years’ time, and 
Livingstone College will have played a part in malang. 
it unknown. Mr R. L Barclay,*hon. treasurer of 
the -College, referred to the work- which had been 
done for. the College “by the late Dr. Harford, and 
stated that they had already received-770/. towards 
a fund of 3000/. which was being raised ın his memory. 
The Pnmncipal of the College mentioned that old 
students are in Sierra Leone, Labrador, Siam, North 
Anca, and many other parts of the world ; last year 
103 students entered the College, including the short 
course and vacation course students. 

In the Journal of the Franklin Instituts for May, 
Dr. C. E. K. Mees of the Eastman Kodak Company 
contributes an article on the colour sdnsitivity of 
photographic materials, in, which he traces the subject 
ftom’ its Pery beginrfings down to the present day, 
especially with regard to its practical aspects. 
Moderg panchromatic plates and films enable ex- 
posures of one-fiftieth of a second to be even through 
3 ° 
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the tricolour red and green filters with apertures so 
low as f/4:5, as is neweesary in colour kinematography 
and fn aerial photography with the red filters which 
have to be nseq to do Away with the fogging effect of 
atmospheyic haze. Aevery instryctive diagram shows 
that m the period ‘1904—1919, photography of the 
specttum was possible from a little over Az00 to a 
little beyond 700, im 1919-1925 sensitiveness to 
the infratred was ektended to rather beyond 2800 ; 
while at the present time it 18 pee easily ” to 
photograph to rather beyond ‘ho00, and “ with 
difficulty ” to photograph from practically \1q9 or 
even A450 to àrooo, the “ diffftulty ” being the long 
exposure necessary, and the need for vacuum appar- 
atys when using the shorter wave-lengths. The 
paper includes many ‘interesting illustrations, one 
being of the planet Mars to show the difference 
. between the results when an ordinary plate ang 
when an extreme red-sensjtive plate and filter gre 
used. The latter shows detail that is invisible*in the 
other, and shows the actual surface of the planet, 
while the ordinary plate shows a much larger disc 
due to the atmosphere that surrounds it Dr. Mees 
finally refers to the work of Barnard and Gye on the 
cancer virus, who by using a wave-length of A257 
and a microscope with quartz lenses of numerical 
aperture 125 have obtained a resolving power of 
œIr u instead of the visual resolving power obtainable 
of o 2 or o 16 according to the light used. It seems 
questionable whether there 1s any practical 
especially considering th® great difficulty of ete 
apparatus. “ Barnard, however, 1s undoubtedly 
trying to get shorter wave-lengths.”’ 

Tue. forty-fiftth annual meeting of the Society of 
Chemical Industry, which will be held in London 
during the week July 19-23, is to assume the character 
of a Congress of Chemists, and as such will be sup- 
ported by a large number of societies connected with 
chemistry. On July 19, in the Mansion House, Lord 
Balfour will deliver the third Messel memorial lecture 
in the presence of the Duke of York and the Mord 
Mayor; earher in the day Sir Frederic Nathan will 
give his presidential address to the Instftution of 
Chemical Engineers on " Industrial Efficiency and the 
Elimination of Waste,” and Sir Max Muspratt will 
open an exhibition of British chemical plant. With 
the exception of these two items which will take place 
in the Central Hall, Westminster, and of an exhibition 
of chemical apparatus at the Institute of Chemistry, 
all the meetings and most of the social functions will 
be held in the Hotel Great Central, London, N.W. 

THE scientific meetings in connexion with the forth- 
coming meeting of the Society of Chemical Industry 
will be open to chemists without restriction and will 
include discussions on corrosion, hormones, and 
“Chemistry House ” (July 20); power alcohol, the 
influence of particle size in the pamt and rubber 
industries, under the ip of Sir William 
Bragg (July 22); fat-extraction by solvgnis, and 
sold smokeless fuel (July 23). Among the papers to 
be read, those on the experimental study and use of 
hormones, by Dr. H. H. Dale, and sagar from “wood, 
by Dr. W. R. Ormandy, appear to He of exceptional 
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interest. Addapeses by Sir Jomah Stamp and Sir 
Max Muspratt are announced for July 21. There 
will be a large nember of excursigns and visits to 
works, and the many,social functions will include a 
garden party-in the Royal Botanic Gardens, by 
invitation of Sir Alfred and Lady Mond, theannual 
dinner of the S&iety of Chemical Tae a smfolung 
concert, dance, and ¢onversazione 
Industry Club is “offéring honorary membership to 
all attending the Gongress. Full particulars and 
tickets are to be obtained from the Sogeety of Chemical 
Industry, at Central House, Finsbury Square, London, 
E.C.2. ` ° 

“SIR Huypary HoLeeraN, Rart,, Regius professor 
of physic in the Umversity ef Cambridge and lately 
president of the Royal College of Physicians, has been 
awarded the Gold Med&l ef „the British Medical 
Association. T 


FURTHER details of Miss Garrod’s discovery of ¢ 
presumably of Mousterian age, at Gibraltar, 
tend to confirm the first impressions of its importance. 
In addition to the frontal bong another large piece of 
bone was fount, but owing to the hardness of the 
matrix in which it 1s umbedded ıt is impossible yet 
to say whether it is the parietal or the occipital. 
Decision on this “and other points must wait until it 
has been cleared. The hardness of the Matrix has by 
no means been entirely a drawback, as it has ensured 
the recovery of the fragments in pieces of considerable 
size 
Ir is announced that the Medical Research Council, 
on behalf of the Rockefeller Foundation, has made 
the following awards of medical fellowships provided 
by the Foundation and tenable in the United States 
of America during the academic ° year 1926-27: 
Dr. G. Bourne, St. Bartholomew's Hdtpital, Lendon ; 
Mr.°-H. W. B. Caims, London Hospital; Miss R..E. 
Lucas, Maudsley Hospital, London; Mr. R. D. 
Mackenne, University of Edinburgh; Mr. C. F. A. 
Pantin, Manne Biological Laboratory, Plymoujh , 


Dr. A. F. B. Shaw, University of Durham; Dre 


J.C. Spence, Royal Victorsa Infirmary, Newcastle- 
on-Tyne; Mr. H. E. C. Wusot, University of Glasggw. 


Tue,research steamship Willia Scoresby is now 
being fitted out at the Humber Dock, ffull, gnd is 
expected to be ready for sea at an early date. She ıs 
a small vessel of the whale catcher type, her princigal 
dimensions being: length, 125 ft.; breadth, 26 ft.; 
depth, 14} ft. ; draught, 134 ft. The Wiliam Scoresby* « 
will, be employed? in conjunction with the R.R.S. 
Discovery, and will operate principally’in tropical 
and antarctic regions. Her duties will consist gener- 
ally in the markiry of whales, steam litg and” 
other marine biotéogisal investigations. nthe ship’s 
company will include two scientific workers, e 
master, four officers, and fourteen petty officers 
men. The whole cost of, the vessel will be met 
from the funds of the Disasvery Expedition which are 


derived from the revenues of the Falkland Islands . 


Dependencies. . 


THE part epacted by the. koufp-fly as a darrier of , 
disease otganisms and the necesity for efficient ` 
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measuresepreventing the breeding of @his insect are 
facts of prime importance from the point of'view of 
public health. We therefore welcome the appearance 
of a second edition of the illustrated brochure on this 
insect which has been recently issued by the British 
Museum (Natural History). The author, Major E. E: 
Augtem, has revised“and expanded the*text of the first 
edition and has brought thee pamphlet thoroughly 
up-to-date Its full title, *' THe House-Fly, its Life- 
History, Importance as a DiseasegCarrier, and Practical 
Measures for ite Suppressién,” sufficiently explains its 
scope. It may also be hdded that the author deals 


-With the insect under other gonditions besides those 


mgt with in the Britysb Isles, and has incorporated 
the results of experienge gained through the opera- 
tion of sarfitary measures m the War. The pam- 
phiet, is obtturfable either ffom the Natural History 
Museum, South Kensipgton, or through booksellers, 
price 1s. : 


e iq mt e 
APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—A‘demon- 
strator in the Departmtnt of Inorganic and Physical 
Chemistry, Bedford College for Women—Secretary, 
Bedford College, Regent’s Park, N.W.1 (July 3). 
Part-time lecturer in sociology, Bedford College fo» 
Women—Seeretary, Bedford College, Regents Park, 


N.W xı (July 3). , Research chemists for the Fuel 


Research Station, East Greenwich—Secretary, De- 





partment of Scientific and Industral Research, 16 Old 
Queen Street, S.W.1 (July 3).° Analysts for work 
in connexion with the Physical and Chemical Strvey 
oi the National Coal Resouttces of, Great Britain 
—Secretary, D ent of Soientific and Industrial 
Research, 16 Old Qûeen Street, SW.1r (July 3). 
Half-time agsistanfin the Department of Mathenfatics, 
University College of Swansea—Registrar, University 
College, Swansea (July 9). Two jtuor scientific officers 
at the Royal Aircraft Establishment—Superintendent, 
Royal Aircraft Establishment, South Farnborough, 
Hangs (July'10)” Assistant lecturer in physics, Univer- 
sity College of Wales—*Secretary, University College, 
Aberystwyth (July 13). Lectureship in chemistry 
in the Universtty of Durham—Registrar, Armstrgng 
College, Newcastle-upon-Tyné (July 17). Assistant 
agricul chemist in the Department of Science and - 
‘Agriculture, Barbados — Secretary (Appointments), 
Colpnial Office, 38 Old Qupen Street, S.W.1 (July 31). 
Senior’ laboratory assistant in the Department of 
Entomology, London School of Hygiene and Tropical 
Medicine—Secretary of the School, 23 Endsleigh 
Gardens, W.C.1 (July 31). Head of the Chemistry 
Department, Borough Polytechnic Institute—Princt- 
pal, Borough Polytechnic Institute, Borough Road, 
S.E.1. Several inspectors of agriculture for the 
Sudan Government—Contfoller, Sudan Government 
London Office, Wellington House, Buckingham Gate, 
SW.. . 





. Our Astronomical. Column. * 


Recent Soar Acriviry.—For several weeks there 
has been an abeence of very large sunspots, although 
smaller ones, averaging half-a-dozen đaily, have been 
of interest to observers with moderate telescopic 
means In addftion, faculs at both limbe of, the sun 
have been present on most days, some of the areas 
beng of considerable extent. Traces of the facale 
refitted to the great spot of last December and January 
in north latitude 22° weresseen about a fortnight ago. 
On pane 2I, a group of spots, the development of 
whi had been *watched since June 16, was of 


“sufficient size to be a naked-eye object an the disc. 


The group consisted of a roughly circular 'spot as 
leader closely followed by a close cluster ‘of small 
spots, which on some days hnked up with one another 
to form a comBogite companion to the leader On 
June 15, Mr. Newbegin, o ing with his spectro- 
scope’at Sutton, Surrey, noted a metallic prominence 
(that 18, one having a s containing metallic 
linte) at position angle 63°, which co nds almost 
exactly with the position of the newly g 


spots 
-*then at the sun’s east limb. Thıs`prominence, of the 


: racket as if the 
very frequently fopnd conn 
ms a „either during their active development, or 
ato times when great ch@nyes“re taking place. 
pr articylars of the large spot arg given below : 


No,  Dateon Die = Cm Momdinn Latitude Aree. 
7  Junesr6-(28) Jung 22:0 25°N. 3/1400 
(Area expresses the proportion govered of the 

sun’s hemisphere.) - te 


- NEPTØNE’S SA —Prof. Eichelberger’s and 
Mr Arthur Newtch’s exhaustive researches on this 
satalite have already been mentioned in .Nayurg. 
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Their paper 18 printed in the March issue of Mon. Not. 
Roy. Ast. Soc., and deserves a further note. It is 
curious that though no certain markings have been 
soen on Neptune’s surface, we now know the position 
of its axis nearly as accurately as that of Mars. The 

ition of its north pole 1s given as R.A. 295°2, 
R Decl 41° 3 (equinox 1900-0): the pole of the 
satellite’s orbit describes a circle of radius 20°-1 in 
585 years, the annual motion being o° 62. The ob- 
servations indicate a considerably greater motion for 
thes major axis of the satellite’s orbit, from 1°-5 to 
3°0 annum. It moves ın the opposite direction 
to the node, as it should, but the observed motion is 
probably*too’ great. Owing to the very small eccen- 
tritity, about o 005, it is very mpch more difficult to 
determine the position of the apse than of the node. 


‘Dr. J. Jackson deduces 1/66 an@ 19 hours as the 


probable values of the compression and rotation 
period of Neptune. ° . 

TEMPERATURE OF Mars —Astr. Nach. No. 5448 
contains an article by W W. Coblentz comparing the 
measures made by Lampland and himself at the 
Lowell Observatory with those made by Pettit and 
Nicholson (1o0-inch at Mt. Wilson). It is noted that 
the receiver used by the latter covers a Martian area 
50 per cent. larger than that used by the former ; this 
would make the measures more nearly average ones 
for the whole surface, and less affected by the. fae 
ticular regions in view. The measures show that dark 
areas are hotter than bnght, and that the after- 
noon side of the planet is hotter than the moming 
side: the latter point is mot so plai indicated in 
‘the*measures of Petit and Nicholson, but terrestrial 
analogy makes it reasonable. Radiation near the east 
and west limbe was found to be respectively one-third 
and dhe-half ofgthat at the centre The article closes 
with a note of satisfaction that the two sets of 
observations are on the whole accordant. © * 
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` Research Items. . 


Barbara culture Which are mutually exqusive. This 
suggests ind dentelines of transmission, the Al- 


perks poe y represen an earlier phase of the 
ta ‘bara 
the 


e 

Enciisa Gypsy Fork MEDICINES. —Mr. T W.» 
Thompson, ın he Jornal of the Gypsy Zora Sogety 
(Ser 3, Vol. 4, Pt. 4), pub some notes on the 
remedies used by gypsies for both human beings and 
horsas, which are of some interest in view of the® 
reputation which this people has long held for their 
skill in the art of healing. The information was 
obtained® maufly from members of the Smith and 
Boswell famıhes. Generally opealang, medicines 
made ae herbs are preferred, and the lst given 
includes forty-seven lants held to be efficacious 
for a ec E are hemlock and 
foxglove, which were recognised as dangerous plants, 
as also were monkshood and tshade, and ohly 
used in weak infusions. Of the fungi, those gro 
in woodlands were regarded with suspigion, but o 
those growing in the open several vaneties were 
sometimes eaten. One informant had a preference 
for simples ; another preferred a number of ingredients. 
Though some of the*herbal remedies can be jpstfied 
in the light of modern knowledge, others rest on the 
doctrine of signatures which attested that plants 
and minerals indicated by their external character- 
istics the diseases for which Nature intended them as 
remedies. This applied also to the animal kingdom, 
eg hedgehog’s fat was used for earache or a slight 
deafness, the skin of a supple eel for stiff jomts. 
Other remedies provide,examples of a symbolic 
transference or rebirth. For asthma the sufferer 
caught a trout alive, breathed three times into its 
mouth and put ıt back into the water. A oper 
was hung in a bag around the neck of a sufferer 
from ague, and as the gpider died the ague left hin. 
Hair from the cross on a donkey’s back, skeleton 
feet of hedgehogs and moles, pieces of red cotton 
and wool are among the prophylactics against various 
diseases. 2 





































culture features, guch as 

, the eeremonial use of Buman hair age, 

and o eng crescentic stones for girls’ pubarty 
ceremoniés, point do Southern California ° 


INTESTINAL PARAS§TES OF RUMINANTS —M J] Triffitt 
records (Protosoology, No.%, Jan. 1996) the r&sults of 
ining the fæces of certane ruminants jn the London 
Zoo. She found in the sable antel from Sou 
Afnca, and ina pair of common waterbuck from 
Africa, an Entamoeba which closely resembles ande13 
probably specifically identieal with E ovs. Both 
active forms and cysts were present. Uninucleate 
cysts of some hitherto umdgscribed species of Enza- 
moeba are recorded from the fatces of an bland ` «The 
author also describes sporozoan tes found in the 
intestinal wall of Bennett's by. Two gf thege 
arf closely allied to or identical with I stts macro- 
podis and Lymphocystss macropodis reapecfively, which 
the author considers should be ranged under the gerus 
Globidium. e of the othes parasites 1s an Eimeria 
E. macropodts), the various stages of which are 
escribed. 


e FLAGELLATES IN THE LATEX OF ASCLEPIAS.—Herdes- 
tomonas elmassians is the only species of Jatex-inhabit- 
ing herpetomonad in the United States, and it has 
been found in great numbers in thescommon milkweed, 
Asclepias ca, in Maryland and New Jersey. 
Further studies on the relations of the flagellate to its 

lant host have been carried on by F. O Holmes 
Biol. Bull., 49, 1925) He shows that the flagellate 
is confined to the latex system and that the Herpeto- 
monas 1s intracellular but not intracytoplasmic The 
latex is secreted into the general cell vacuole of the 
latex duct and ıt 13 ın this that the ellates occur 

No other cells were found to be inf . A red and 
black hemupterous insect, Oncopeltus fascidtus, is 

ted of being the insect host of soimassa, 

and the ellates were found ın the trilobed salivary 
ds of insect, chieffy Iming the lumen of the 
orgal lobe ; a few were present in the anterior lobe, 

but none in the ventral lobe. for the flagell ° 
ın the intestine of the insect gave negative results" ® 

° a 


CALIFORNIAN ARCHEOLOGY —The results of an 
examination of relics of the Indian tribes formerly 
inhabiting the Southern San Joaquin Valley, Cali- 
fornia, by E W. Gifford and E Egbert Schenck, 
have been published as Pt. 1 of vol. 23 of the Untwer- 
suy of California Pubhcahons in American A rchaolo 
and Oe, -The geographical features of ete 
Valley which have determined the character and 
extent of human occupation have been we lakes 
Tulare and Buena Vista. The general ty of the 
valley and the variable water level which, at &ny 
rate in Tulare, ranges from 220 feet to absolute dry- 
ness, not only determined the site of occupation, but 
also ın all probability pap any very extensıve 
or dense occupation. encå of the Spaniards in 
other areas added fugitives to the population, and this 
and other causes have effected an extensive mixture 
of race and culture The relics obtained from surface 
finds and excavation of bunal- and camp-sites repre- 
sent a great variety of artefacts, of bone and horn, 
steatite, chipped, stone, ground stone, unworked 
stone, textiles and cordage, pottery and wood 
Forty human crania were obtained which belonged 
to two types. the San Joaquin sub-type of the 
Cabfornian , Short-faced and broad-nosed, and 
the Buena Vista type, relatively long-faced and 
narrow-nosed The southern part of the Joaquin 
Valley les in an area the cultures of which have not 
ss been described There is a*generic resemblance 

tween the culture of the San Joaquin area and the 
Santa Barbara area, but the two centres of the San L l 
Joaquin Valley, the Alpaugh and the Lake ons, | northern part the Baltic has been carried owt durin 
have certain poms resemblance to the ta | the summers df 1922, 1923, S&ifid 1924 by Finland and ® 
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TIDAL DATA FOR THE ANTARCTIC —A open jas 
reached us of the reduction by Dr ,A. T. Doodson, 
The Trial Institute, University of» Liverpool, of the 
tide gauge records ¿made at Cape Evans, the 
Antarctic, by Mr. Nelson during 1921-22 Vane 
anuary) The reprmt appears to be an except 
m a volume collecting the results of the expedition, 
but bears no indication of its ongin and gives no, 
ment®n even of the name of the expeflition This * 
Wwasethe third expedition wintering on Ross Island, 
and comparison is made of the amplitudes acd phat 
of the prmcipal tidal constituents (Sp Ma, , O;) 


those of the Discopery (1902) and th8 Nimredy(z907), 
all of which had their stations within a few mi 
of one another. The three sets of results are in v 
satisfactory agreement, and the tides in this sm 
region of the Antarctic may, be considered adequately 


known. e 7 


Hypgocrapui@at CONDITIONS IN THE BALTIC.— * 
A survey of the hydrographical conditiorfs in the 


e 
. 


1 
dertved from the three expeditions, the others beng ° 


S a 


e 


mth very slow growth of 


908 





NATURE 


[JUNE 26, 1926 





Sweden working in tion, Sregion at the 
entrance to the Gulf of of Potala: hayes received the 
ees attention. The results age recorded in the 
oll publications recently recerved : Havsforsk- 
tets -Skmft. No. %30: Thalassologische 
hanee tm Alands- und Scharohmecr im sep 
Š uh 1023. ee ee von 
ges ard un Haat Detter 
No. 32: Talassologisha ddeaepar done eae ‘Refovat 
Die thalassologische Torminfahr® 1m oJ ahre 1924. K 
Risto Jurwa Pp. 27. 4 Fmk 0. 34:' Regal- 
ae Moras om take” von, Temperatur und Salege 
age im “bahre 79 Von Gunnar Granquist. 
Pps 10 Wmk. No. 36: Daghga vattenstindsu 
piftor J923. Referat : Tagliche Wassorstands 
ro27 Av Hennk Renquist. Pp 46. 8 Fmk. 
elsingfors: Stataradets Tryckeri, 1925.) 
tinuous mepsurements fôr several days were made by 
means of t meter gt a number of positions 
where the See cal oqnditions of the water, aie eee 
the tate of evaporation and the change in watar lev 
together with the” m&teorological conditions, were 
also observed, Currents of } to 4 mile per hour 
met with ip the n urhood of the Aland 
running usually northward into the gulf and Speen 
ently not dependent upon the winds durmg the 
period of the survey.” A south-gomg stream ran 
along the Swedish shore. No ale ons are drawn 
from the numerous data and no review of the con- 


ditions met with are included in the published’ records. 
i 


Tue Bats*Sprincs.—Dr R. H. Rastall in the Geol 
Mag. for March 1926 repnnts his in article 
on the geology of the Bath springs from “ Book 
of Bath,” 1925. The tem ture of the waters is 
about 70° F. above that o normal spring water, in- 
dicating that the ultimate source must be'at least 
5000 feet below the surface. This deduction, and 
the saline character and radioactivity, lead: to the 
conclusion that the Bath and aimilar*thermal springs 
in other countries are fed by, deep-seated sources of 


es origin. *The uprise of such waters involves 


existence of pronounced fractures, and in the case 
th it is not difficult fo account for the existence 
itable fractures. The east and west lines of folding 
mad aotre of the highly disturbed Mendip region 
and the similar north and south lines of the Malvern 
disturbances croa# in the neighbourhood of Bath, 
*ethes producing lines of parti ly easy penetration 
through the older ,rocks. The fractures, however, 
were uced before the Triassic and Jurasic beds 
were deposited, poe he are ee ee ana 
up the water tb gome extent. Borings w have 
pae thr8 the Rhatic clays encountered red 
from which hot water flowed. Thus the exact 
Vere of outflow at the present surface must be 
ofermined by the a cf enall tagits Gr neraces 
os later orien in clays which underlie ee city 


a 
Tne’ ANGLES OF CRYSTALS DURING Gre 


of 


Miers has suggested that the formation Ti 
efaces ig is due to the diff in the density 
of of thte*molecules in a and ; 

& 88, ted solution. Furthére it considered ren 


Ring to the greate; density of packing of the former 
molecules of the solute ting from the solu- 
ne find culty in com themselves into the 
mg of a simpl face. Experiments 

y E S. ede ® d in the Journal of the 
kanal Sic for Apa 1926 sfipport view. 

of sodium çhlorate, 
le perfect cobasiaces, have been gbtained, since 
er such cenditiens fife solute mo can more 
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taking 
at the at approximately one-tenth of the ' 
yer spond the react ion ethylene and bromine. 





easily take up their correct postions in the crystal 
face. e 


e MAGNESIUM ELECTRODES IN SPECTRAL ANALYSI8.— 
The advantage of magnesium el es ın cases 
whére only small amounts of the material to be 
ee are av@ilable are described by Ņ E. 

the C. eit. Acad. Sor., Paris, of Aprl 26. 

Cylinders 1 cm. in diameter were employed as elec- 
trodes, the substance to be examined being placed in a 
cavity of about 1 mm. diameter fn the postive elec- 
trode. They can be used either for arc or for spark 
spectra; in the férmer case the current should not 
exceed I ela to avoid ignition of the magnesium. 
The pum is a*simple one, with only 
about. fifty tines, and in the region between 7000 and 
3580 A.U. there are only about ten strong lines ; these 
do not come in the way of the characteristic lineg of 
the other elements. Even withcommercial magnesium 
the lines du8 to the impurities copper, iron, manganese, 
gilicon, calcium, sodium, alummium and carbon are 
weak, and would only cause difficulty in cases where 
these elements have to be ın . The use of 
these électrodes has been found particularly valuable 
in the case of the platimum metals, the alkals and 
alkaline earths, and for non-conducting 
minerals which resist the action of fused carbonates. 
This is probably due to the nigh ea action of 
magnesium, rien at the perature of the 
arc or laces the oe from their com- 
nds, 80 that ey give their dissociation spectra 

the most favourable conflitions. 


: TEE ELECTRONIC STRUCTURE OF THE BENZENE 
Mo rzcuLz.—In the Journal of the American Chomical 
Society for May 1926, L. i discusses the 
el&tron-orbit theorw of chemical bonds in 
connexion with the electronic structure of the benzene 
molecule. The carbon and hydrogen atoms are in 
the same plane at the corners of Bis ee 
regular hexagons, and.the manner in w. ey are 
connected by the shared bonds is described. Pauling 
extends this theory to naphthalene and anthracene, 
and shows that ıt accounts for the properties of these 
substances, 


VITAMINS IN Hzat-Stermisep Foops.—In view 
of the lack of direct evidence on the vitamin content 
of foods sterilised heat and the conflicting results 
of Sarlier workers, C. M. Dugdale and R. J. Munroe 
have started a number of ents on this subject. 
The first of the series, described in baa here of the 
Soetsty of Chemical Industry of May 21, deals with the 
presence of vitamins in mea tions and shows, 
in the form of curves, the ef various samples 
on the of rats reared ay a geie free 
It is concluded that meat has a higher vitamin value 
than is usually supposed, and the heat used 
to sterilise ıt on a commercial scale affect the vitamins 
only slightly. 


THe REACTION BETWEEN ETHYLENE AND CHLORINE. 
—wNorrish studied the reaction between ethylene and 
bromine in a glass vessel and in glass vessels covered 
with wax, cetyl alcohol and stearic acid, and con- 
cluded that the reaction took place on the glass but 
not on the paraffined surface. Stewart and Edlund 
found that the reaction was of the Rises order, 
taking place entirely on the walls of g vesael 

pears Sas 8 mikes. In the Journal of: the 
American Chemical Sotists for May 1926, Stewart 
ends Fowler describe the reaction between ethylene 
and chlorine in the presence of dry air. They state 
that this is also a second-order reaction place 
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THE shir thirty-first aņnual Con of the South- 
Union was h at Cofthester ,on 
ante 9-12, eee the presidency of Mr. Reginald A. 
tt, of the Bntsh Museufn, in succession to Sir 
Jobn® Russell, director of the Rothamsted Expen- 
Poo yee In his address Mr. Smith dealt with 
G pre-Saxgn Times,” and pointed out that 
nr epi Ti rich in remains of the Early Iron 
ree iod. Before, the armval of the 
Romans, Colenestar à was the capital of the most 
advanced of the Britjsh tribes. ith the aid qf the 
lantern, phases of pre-Saxonecivilisatton were pine 
trated. e gradual degradation of the British 
coin, founded on the Macedon stater, was shown, 4 
the introduction of that on which there came to be 
shown an ear of corn, the origin of which gtill remains 
& mystery. ee eo e a 
origin of the Red Hulls, so called, although th 
but raised platforms of burnt earth. The presi ents 
view was that they afe the débris from the tion 


of the ground for the constroction of salt-works, the 
base of the pans with its of vegetation bein 
burnt over, and the ma then scta 


together and deposited in such a way as to orm plat- 
forms, which may have been used as ae by 
workers against sudden irruption of the tide. Workers 
were invited to inquire as to the finding of currency 
bars of iron, as at present none have been found in 


Essex. 

Mr: Chas. E. Benham contmbuted a pa 
which he dealt with ," Colchester’s greatest Citi 
Dr. William Gilbert, whose monumental 
“De megne ” foundgl on actual ent, “aid 
the foundations of inductive science. o showed thus 
early that the earth is a magnet, and that the a 


mena of the com with ıtg 
tion all conform to that principle. fo E terel 


and his other early instruments were ueathed to 
the College of Surgeons, but they were unfortun- 
ately d in the great fire of 1666. The arms 


of the borough of Colchester constitute a story in 
themselves, and are associated with the en 
ooy of St. Helen. King Cole reagned at Colchester 
at the end of the third century, and was her father. 
Ho was the merry King Cole of the nursery rh 
On his to terms with the Roman gelleral 
Constantius, he gave the general his accomplished 
daughter Helena in marriage. The story is recorded 
in the ancient records of Colchester, which date fom 
aeut 1350, 90 tat historic accuracy cannot be 
on “ Plant Communities 


claimed for it. œ 
8 paper 
of speek interest in view of the 


Dr. E. J. Salisbury’ 
of the Seashore ” was 
oximity ofthe town to Hae stretches of estuarine 
hata, and an excursion to Mersea Island. and the 
Strood enabled botanists to examine and collect 
imens of the flora dealt with by Dr. Sahsbury 
o Strood is interesting as being a causeway of 
Roman foundation, ear raga the island with the 
mainland. In the north from the 
Strood, are the chi onging to the 
Colchester Corporation, aaah teas as elsewhere constant 
warfare is waged against the aslipper-limpet, 
specaamens of which were collected along the coast 
when a geological ramble was made tothe cliffs at 
Walton-on-the-Naze. Tons,of the slipper-limpet are 
annually dredged up by the ration dredgers and 
destroyed, but the continues to increase. ° 
No other town, said Dr. Mortimer Wheeler, pos- 
seases a local museum surpassing that of Colchester 
as a collection of Roman antiquities. e He spok8 in the 
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: a quadrangle df the castle, and deacrgbed Camnlo- 

(Colchester) as the royal seat of the Trino- 
bantes under the king Cunobelinus It was evident 
that the tribal community endeavoured to assimilate 
Roman culturetand fashions It*was the intenijon ef 
the Rona to make uppe the capital of Britain, 
an intenfion ie oe afterwards frustrated by 
geogra: eographical and other considerations. The Balkerne 

teway was the largest, gateway eet y the 
= a oy Me. E. C. -Biker | eal 

A paper by Stuart- dealt with 

iae Curious Aspects of Evolution’ in bird-lifę 
and was illustrated by excellent lantern “slides. 
Examples were given among the pheasants and other 
birds of the direct effect of emvironment on variations. 
One of the best-known and most widely accepted 
factors in evolution is tHe osphefic ‘condition of 
humidity. Excessive ENEN acts upof the 
or plumage and causes great darkness or brillant 
colouring. A moderate amount of humidity generally 
reefilts in a dull neutral tint, pale ae in pro- 

rtion to the amount of humidity above or 

low normal The absence of all humidity causes 
white or very pale coloration. The’ lecturar asked 
his audience to remember that when they were told 
that the various forms of pheasants shown can be 
produced in captivity by hybndisation, environment 
eno longer exists in captivity, and man, by the selection 
of suitable individuals for the creation, of the form 
which he desires to reproduce, takes upon himself the 
privileges and of environment. 

Mr. Hazzledine Warren’s paper on “ The Correlation 
of the Lower Paleolithic” gave rise to considerable 
discussion, in view of the opinions which he expressed 
as to the age of Strepyan implements, and the dis- 
tinctive characteristics and duration of Chellean and 
Acheulian cultures. In Mr. Edward A. Martin’s 
paper on “ Break-names in Geological History,” he 
showed that while déubt ests as to the 
correlation for e-beds, bone-heds and newly 
discovered strata, 1t would meet a want if nantes were 
allotted to the breaks between the systems, 
to which such strata could be allocated aé leest 
tentatively. These name$ he proceeded to allot, 
all of which would be denved fom the names of 

ioe examples being ‘ Lapworthian ’ om ty 

between Ordivician and Silurian, and ‘ od 
kerian ’ for the break betwedh Cretaceous and Eocene. 
These names would at once bå recognisable from those 
of systems, since they are all names. In the 
discusfion that followed, ıt was agreed that the 


subject deserved the attention of sole 
Ina by Mr. J. H. Owen, of F , which Was 
illustrated by very, fine photographs by the autktr, 


the matter of the cuckoo and its foster-parents was 

dealt with in a masterly manner, and it was 

that the young cugkoo made use of its rump and tail * 

Perei than its back for the ejection of young» birds 
d eggs gs from the nest. It would climb up backwagd 

ondadi he ne with: the yo on its back, 


and then by a finaldick of its ramp piect the unwanted? ° 


one. 
Regional survey sibjegis were dealt with” by Mr. 
Alexander Farquharson on “ The Social a 


of a County”; by Mr. Geoffrey E. Hutchings 

“ The Choice ‘of for Surveys.” 
In connexion with the Gongress a volufne has been 
cane enti “ Essex: an Outline Scientific | 


’ a concise statement of scientific research’ in 
Ke. Con county, written by members of the Efex Field 
Club and othgrs. 


e® tissue by extraction with "boiling 
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. Mechan$m of: Oxidation in Living Tissues. 


“THE isolation of glutathione by F G. Hoplans in 
1921 threw’ a fresh light on the processes of 
oxidation and reduction in liting tissues, since the 
compound appeared to be of a simple constitution 
and not an e, to which of bodies the 
substances producing oxidation in the living organism 
wero, in the majomty of cases, considered .to belong. 
Since then ıts constitution as # dipeptide of cysteine 
and glutaminic acid has been definitely ‘proved, 
eqpecially by its synthesis by St@wart and Tunnicliffe, 
It owes iis actwity in promoting oxidations to its 
roperty of acting either as a hydrogen donator, when 

a esent in the reduced cysteine) form, or as 
a 


r 
gen acceptor, when g is in the oxidised (or 
ine) form: which form is present, depends on 
e conditions of its e&vironment. Further details 


of its activi ip prom: oxidations have recently 
Buthon T y its original verer (F. G. Hopkins, 
Bi . Journ., 1925, vol. 19, p. 787). The paper 
deals with the Pes Sek AA of fats ae proteins; at 


# the lationship, if any, between gintathipne 
and carbohydrate utilisation has not been .worked 
out. ul 
` Unsaturated fatty acids such as linoleic and linolenic 
are oxidised ın the presence of the reduced form of 
glutathione (GSH), but the actual mechanism appears 
to be somewhat different at different h 
ion concentrations. At pH 30-40 large amounts of, 
oxygen are taken up by the system: presuma 
peroxide is formed by two thiol groups gn 
oxygen then passed on to the fatty acid, so that the 
reaction is catalysed by the GSH; it may be repre- 
sented by the equation : 

AO, +2B—> A +2BO, ‘ 
where AaGSH and B=the fatty acid. On the 
other hand, at pH 7-4-7 6 less oxygen 1s taken up ; 
in fact ıt is found that the amount 14, almost cual 
twice that necessary to oxidise the GSH :to the 
oxidised form (G,S,); in other words, the oxidation 
is a coupled T on, according to the equation 

3 AO, + B—è> AO + BO. . 


Wien ¿the behaviour of the glycerides of the un- 
saturated fatty acids in tke form of pure linseed oil 
was studied, different results -were obtained. At 

F1e3-5-4-0 a laten? period occurs before the oxygen 
e@eptake sets in ;- at i oak te 6 the equrpartition of 
oxygen between GS the fatty acid 1s not seen, 
huk after a high initial uptake the oxygen co P- 
tioft falls off to a steady linear rate until nearly all 


the fat is oxi . The point of inflexion: en the 
curve co nds to the time phen nearly all the 
« GSH been oxidised, and unless there is a certain 


defmite concentration of GSH present at the com- 
meficement, the oxidising system fails to become 
Co yu to establiiment ef the OLME 
. known, but the lishment o Oxisi 

qyren oa alaline. eurelalous of ifeccd oil dace o 
ADET ee dus. t the DE OET of 


e For the jnvestigation of the „oxidation of the 


protems tbe autho? has utilised certain pure =, 
tions as*well as a muscle powtler Jbtained fibre ‘the 
water, and with 
alfbhol and ether to remove lipoids, followed by 


drying and powdering. Such a muscle penna 
in Ringer's solution at P 6 and in co 
of oxn lutathione ( a$) takes up oxygen to 

S This ation , 


‘the extent of 2000 c.mm. per ga. i 

occurs onby in a solution of an alkaline on, and 

only whea the protein is t ab & solid‘ phase, and 

“also gives a positive nifréprusside reaction; that is, 
e I 
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e 
when it itself contains an -SH group. This ‘fixed’ 
~ SH group of the protein is nat oxidised by molecular 
oxygen, but can be by G,S, oyen in*the absence of 
oxygen. In this casethe surrounding solution acquires 
a positive ni ide reaction owing to theZpduc- 
tion of the G,5,. fixed - SH can be restored by . 
contact with GSH ; but it is not removed by sample 
i ef chin daue, tor is th. aA of Gis 

adsorption of GSH to the tissue, but the fixed -SH 
oe itself to andergo alternate oxidation and 

aa pairs Sa ae Die of 1t8 environ- 
men 18 9o ucing factor in the 
Tharmosta bie Maade TALUS, , nae 

tt is to be noted that the amount of oxygen neces- 
sary to -oxidise this fixed -SH group 18 only qpe- 
tenth of that taken up by thea system in the presence 
of G,S,. Moreover, when the uptake of oxygen has 
ceased, restoration of the group by exposure of the 
powder to GSH will enable a further quantity of 
oxygen to be taken up with further oxidation of the 
protein: up to the present, an amount of o 
enag 100 c.c. per gm. of powder has 
observed to be taken up, by renewing the fixed - SH 
group at intervals, and even this 1s not a maximum, 
` Pure proteins are not so active as the muscle 
powder. It is of interest to note that a protein which 
gives no nitroprusside reaction may caused to 
react positively by denaturation. If GSH is added 
to the protein instead of@G,5,, the initial oxygen 
uptake 1s quicker and the total oxygen uptake is 
greater by an amount which 1s nearly equal to that 
vshich would be ured to omde all the GSH to 
G,S,; so that in cases the oxidation of the 

tein proceeds with only minute amounts of - SH 

solution. 
* To sum ap the oxidation of fat and protein 
d ds on hydrogen-ion concentratıon of the 
solution and on the fact that GSH is oxidised quickly 
in an alkaline, but only slowly ın an acid, medium. 
At pH 76 protein alone is oxidised, and since GSH 
is quickly oxidised to G,5,, the fixed -SM of the 

tem molecule must be intact to ensure the presence 
of -SH in the solution. At pH 6-0 both tein 
end Cae aaa “the letter oras ote face 
that the GSH is maimtamed at a higher concentra- 
thonein the more acid solution. At pH 3 8 fat alone 
is oxidised ; and the process is slower in the presence 
of G,S,, since jts reduction to GSH is slow. 

The quéstign has been examined from a different 
poifit of view by J. H. Quasteb (Biochem. Journ., 
1926, vol. 20, p. 166). In i ping the dehydro- 
genations ka uced by resting , he was 
struck by great variety of substances which were 
capable of acting as dorfators or acceptors of hydrogen : 
moreover, closely related compounds behaved dif- 
ferently in the presence of B. cols and methylene 
blue; one might be omdised and the other not. It 
seems scarcely possible that the o i possess 
enzymes capeble of acting on each different com- 
pannd; on the other hand, thete 1s good evidence 
that the change ın the molecule of a compound 
which enables ıt to undergo omdation or reduction 
takes place at the outer surface of each organism, 
though possibly in some cases at a surface in the 
intenor of the cell. 

Recent work has shown that molecules are 
orientated in a surface, 35 that ıt may be considered 
as ae mosgic composed of the different molecules 
arranged singly or in groups in a definite pattern, 
which is characteristic for each cell, but varies 
slightly with its and activity, This molecular 
ramen lead to the ce of varying 


en 
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electric fields scattered over the surface of the celi, The theory “herefore offers a possible, explanation 
and the author considers that a molecule 18 ' activated,’ | of the well-known f-omdation of. fa acids in 


and # becomes susceptible to oxidation (or reduction), 
when ıt comes under the influence of oge of these 
electric fields, which causes a shift of electrons from 
one atom to another of the molecale. Thus the group 


~ CH=CH — becomes -Č-CH, ». The movement 
of the proton will be determined both by the shift 
of the electrons and also by the electrical condition 
of the mdieculeé itself. Thus if a radicle is one electron 
short of its full number it will, replacing an atom 
of hydrogen in the molecule, turb its positive end 
towards the carbon atom with whieh ıt combines, 
and so tend to repel å tiva charge.. The opposite 
effect occurs if the replacing radicle has one electron 
more than its full complement. -OH, - NH, dnd 
~ ¢H,COOH repel tive electricity, whilst - COOH, 
-CO , and — cock, attract ıt. Thus on activa- 


tion, R-CH=CH-COOH becomes ‘R-C-CH, 
- COOH, and R -CH=CH -CH,-COOH, R -CH7 


-ĞČ-CH,-COOH.» œ . 


l animals. The author has examıned a large 
number of compounds in the hght bf his theory and 
finds that his experifhental results can all be ex- 
plained by it” It offers a satisfactory reason why 
closely related, compounds shoyld differ ın their 
behaviour as gen donators in the presertce of 
Testing onganisms 

postulating the egtstefice ot large numbers of es 
which have never yet been extracted from these cells. 


, and obviates the necessity of | 


The author considtra it, probable that the -SH . 


group, as ıt exists in glutathjone, 1s afe of the means 
whereby oxygen 18 activa so that t becomes a 
hydrogen acceptor. In, other cases this may be dué 
to small traces of iron or to the development of a 


peroxide at an activated casbon atom; eg. weak 
O—O . 


e . o 
becomes X X, so that thé process whieh activates 
the hydrogen donator may reagilt at the same time ın 
the activation of oxygen 
° e 
J 


The Royal Society Conversazione. 


“THE Royal Society usually holds two conversa- 
mones annually. The first of these gatherings 

was cancelled owing to the general strike, and the 
second was held on June 16 last - Many of the 
exhibits arranged in the Stciety’s rooms have already 
been-referred to in our columns Limitations of space 
forbid more than passing notice of some of the 
remainder . ° 
The De ent of Entomology, Brtsh Musegpm 
atural History) (Mr. $ W. Edwards and Dr. P. A 
uxton) exhibited specimens of a submarine Chiro- 
nomid. This is the first msect species known to 
par ıts whole life ın the sea, and was discovered by 

. P. A Buxton im Samoa, where it was found 
associated with other Chironomid flies having normal 
air-living adults. Mr..T. S. P. Strangeways and 
Dr. H. B. Fell showed microscope preparation of the 
development in vuro of the isolated of the em- 
bryonic fowl Fowl embryos of 64-70 hours’ incuba- 
tion were used. An eye is dissected out and explanted 
into a medium composed of fowl plasma and embry- 
onic tissue extract; here it grows and differentmtes 
ina ee normal way. 

The Soul Phymcs Department, Poteet kp Exper- 
mental Staton (Dr B. A. Keen and Dr W e8) 
exhibrted a new combination of apparatus for meaSur- 
ing soul resistance,which has marked advantages over 
the usual type of dynamometer. It is hght and port- 
able, and gives a continuous Yorn of the draught, 
and a time scale, on a celluloid strip, which has great 
advantages over paper for outdoor work under varied 
weather conditions 

Lieut -Col. F J. M. Stratton and Mr, C. R. Davidson 
showed a number of photographs of the solar eclipse 
of January r4 last, taken at the tion sent to 
Benkulen, Sumatra. The expedition obtained goed 
photographs of the corona, the spectrum of the 
chromosphere, and also of the corona both with slit 

and prismatic cameras, from a discussion 

which it 18 hoped that fresh knowledge may be 

gathered as to the condition and constitution of the 

golar atmosphere From phe spectrograms of the 

corona it will be possible obtain accurate wave- 

length measurements of the nes of tke coronal 
of unknown origin. 

Prof. O W. Richardson showed an apparatus for 
the investigation of soft X-rays whjch are uced 
by the electronic bombardment of solids. 
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18 of transparertt silica, and is exhausted to a pressure 
of about one ten-millionth of a millimetre of mercury 
The presence of the X-radiation is demonstrated by 
ghe photoelectric emission which ıt produces from a 
Eppa art enclosed in the tube. 

e National Physical Laboratory had two interest- 
ing exhibits The vector colonmeter (Mr Guild and 
Dr. Perfect) enables a colour to be specified by 
quaittaitve measurements involving colour matches 
only. Two colour matchés are made In one the 
test colour is matched by a mixture of spectrum red 
-with monochromatic light of suitable wave-length , 
in the other by a mixture of spectrum blue with 
another suitable monochromatic constituent These 
matches determine the two vectors,and their inter- 
section determined the position of the colour on the 
colour chart. A modified manometdér for the deter- 
munation of the vapour tdhsions of molten cadmyim 
and zinc was also shown (Mr C H. M Jenkins). 
This 13 measured by the pressure of nitrogen required 
to level the two liquid surfaces pf the metal of a 
specially shaped manometer The closed end of*the, 
manometer can be flooded by rotation of the apffare 
atus, and foreign gases caw also be removed ta a 
simular rotation accompanied by a reduction, of 
pressure. 2 

Mr.e W. M. Mordey showed some „experiments 
demonstrating tho bilty of getting a 
rotation, 10 Salt phase alternate current 
Magnetic materials which are either non-conducting 
in themselves or are made so by being redu to 
fine powder and then made up into solid discs og 
cylinders with some binding material, such as glue* 
or ghellac, which insulates the particles frpm one 
another, Such discs or cylinders, which’ form ming- 
ture indaction rotors without windings and with non- 
conducting cores,,can be made up of pewdered 
etic materials such as hard ch#t-1ron dyst, hard 
grit, nickel, @obait, and of the etic minerals 
magnetite and pyrshotite’ in such e8 WO A - 
able eddy currents are produced, the totanon belig 
due entirely to hysteresis. An ın item in the 
exhibit was a small al 
rotor of which cgpsisted simply of a*piece of pyrrhotite 
rock with no winding on it, eae freely in the’ 
field of a small model multiphase magnet Loose 
powders of any of these materials rotate in such 
multiphase, fields in a dir&fion *opposite'to that n° 
2 e . e e 
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which soid masses of the same maļfrials rotate, a 
reversal of due to a rolling action of the 
particles. No eddy currents are jnduced in an 
the conductimg nfaterials when powdered. Dr. 
Eccles and Dr. Winifred showed a neon Bee 
and tunmg fork combination for prodt électrical 
oscillattons of omic frequencies ble for 
daljbrating wave-meters. The neon tibe i is connected 
in paral 
resistance and a battery; itetheg gives an inter- 
mittent lummonus discharge and the current can be 
uged tQ keep a steel -forl# in contmuops vibra- 
tion. The cufent m a circuit has man go res high 
harmonics, and therefore induces an 
eurrent of any chosen harmoyi io frequency ina neigh 
bouring circuit tuned to that ency. 
*Sir Robert Hadfield, Bart., nbited a mumbar of of 


specimens p fe ee e 
in the 


included a fopr in 
constructs RY turbines. These rotors 
are ‘Uriven ri T ve or gases from internal com- 
bustion | thoy? work continuously at a tem- 
a per fom about 800° to 950° C., and run up 
to tothe ¢ very high testing speed of 53,000 revolutions 
and working speeds of about 30,000 revolutions af ee 
minute. A tuning-fork of high nickel-chromium 
steel wés shown which ‘has constant frequency aide 
varying temperature. For this p the metal 
must have g very low temperature ooien of the 
modulus of elasticity. 


—y— 


University and Educational Intelligence. 


epee aa 





BIRMINGHAM. —The new buildi 
ment of Oil Engineering and R 


been in use during the past Pace jer formally 
opened on June 19 ‘by. Si . The 
department is remarkably w eiere r the 


training of students in the science and practice of oil 
technology. Ther is sperel provision for ‘experi- 
mental research In the production of synthetic liquid 
fuels and for mgh-preesure work on the ,Bergius 
process. There 18 a course leading to the 
ordinary B.Sc. degree and a four- course for an 
honoufs degree in the subject. ere is in addition 
a post-graduate school open to honours gradtlates of 
ved universittes who have taken ba or 
E feai as principal subjects. 
aa —The latë Mr. W. W. Route Ball, 
College, who dieti on A 4 of last year, has 
se to the University a sum of 25,000}. on condition 
that a profepsorahsp or Pradere i or direct#y con- 
nected with mathematıcs should be founded, and a 
fessorship or readerahi = 
sofge branch or bran of modem Enghsh 
He expreased a hope that these professors or roade 
_ should include in “thar lectures ical and œ 
* sophical aspécts of their subjects. g He further teft a 
ae the icome from which is to be qed 
far the ben t of, or toward the expense of maintain- 
in , the University library °| 
cennexion aba Soon of Tog Bacon 
tercentqnary mnity Coll cto next, it 
3 7 orbi of LL.D. 
op, Prof S. Holdsworth, of the University: of Ox- 
ford, and rot Sc.D. on Sur Ernest Rutherford, Trinity 
College, Cavendish profesor of experimental, popa 
and presidegft of the R 
e College that elec- 


It is announced” from 
“tions to the Donaldson an Charles Kingsley D 


Fellowships fps for Tene en i a bee 
ape made*arly in J applications made ) 
Master, Magaal alene ahs before June 30. |: 
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EDINBURGH.—The bicentenary of the institution 
of the Faculty of Medicine wasecelebrated on June 
xo and 11, when representatives of many fdmous 
schools of medicine at home and abroad took 
in -the einen See: At the graduation 
ceremonial the hon òf LL.D. was conferred 
on the following al Edinburgh: Dr. Ahdrew 
Balfour, Director Ùf the Tandon School of HY¥giene 
and Tropical Medicine; Prof. Robert Howden, 

esor of anatomy, Univeraty of Qurham; Prof. 
8 A ; A Joly, mae phymology, University 
fa) own; Sir ewan, Ministry of 
Health ; Prof, ee Primrose, ees of 


Physician, Edinburgh ; 
eon, poate of anatomy, University 
uation Sir Georgé Newman gave an 
-address in which, with the primitive school 
of medicine at Salerno and later considering the 
schools in Bol Padua and Leyden, he traced the 
influences w led to the founding of the Edinburgh 
School. He emphasised the great influence exerted 
by Boerhaave upon Alexander Monro, who was the 
founder of the Medical Faculty in Edinburgh, and 
upon John Rutherford, ewho introduced clinical 
teaching in Edinburgh upon the Leyden model. 
This bedside teaching, with its subsequent devel 
ments of clerking and dressing, became one of 
characteristic features of the Edinburgh School, 
wich has been copied all oves the world. Sir George 
referred to some of the discoveries associated with 
the Edinburgh School and remarked that, like all 
discoveries, ey were but stages in the pursuit of 
truth—they did not begin nor were they completed 
m E P but all of them were substantiall ly 
advanced there, and of two of them—Simpson’s 
work on the anssthetic action of chloroform and 
Lister’s an ti SANE might be said they had 
entered into oy of maniand. 
The Peonio] ugary Department was for- 
mall ed by Sir John Gumour, Secretary for 
The cost of the reconstruction has been 
largely met by a generous gft from Mr. T. S. Thomson, 
brother of the late professor of surgery, Alexis 
Thomson® ° 
At the medting of the Univermty Court on June 14, 
intimation was received from Dr. Harold Robinson, 
reader in natural philosophy, of*his intention to 
as from the end of the academic year, on hig 
appoi a OS oe ymcs in the University 
College of South Wales and Monmonth, Cardiff. 


Lesps,—Mr, B. A. McSwiney has been elected to 
the chair of physiology, vacant through the death of 
Prof. W. F. Sens, . McSwiney is a graduate of 
the University of Dublın ın arts and medicine, and after 
the War was rey assistant professor of hysio- 

at Trinity College, Dublin. 1919 he becuase 
pee ın experimental a er at Leeds and in 
the following year at Manchester, a position which 
ee ies. He is secretary of the Section of 
Physio. the British Association. 

br. Ri has been elected to a 
af cancer ereemich. “Dr, Pusey, Who is ak prosent 


, who is at t 
thology: in the W Natonal ool of 
has been engaged in cancer research 


voare ast and has published a number of 
A ead on the su 
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Contemporary Birthdays. 


+ 
June 25, 1859. Prof. Sydney John Hickson, F R.S. 
June 26, 1869. Sır Jobn Flett, K.BE,F.RS , 
June 27, 1855.. Admiral Sig A. Mostyn Field, 
K.C.B., F.R S. . ° 
Juse 28, 185r. Sir Alfred Hopkenson, KC, M P 
June 29, 1868. Dr. George Ellery Hale, For. Mem. 


June a9, 1844. Sir Francis Fox, M. Inst. C.E 
July 1, 1840. Mr, Edward Clodd 





e 
Prof. Hickson 1s & Londoner. He, was edutated 
at University College School, and Downing College, 
Cambridge. In his early career he was some time 
asgstant to Prof. H. N Moseley, at Oxford. Since 
1894 Prof. Hickson hasoccupied the chair of zoology 
in the Victoma University, chester. ® 


Sir Jonn Fert, director of HM. Geological 
Survey since 1920, was born at Kirkwall, Orkney. 
He was educated at Wat&on’s College, and .at*the 
Univermty of Edinburgh, co there under the 
ae in geological work, of Brof. James Geikie. 

fore his present official he was assistant to 
the director of the Geological Survey of Scotland 
In 1902, jointly with the late Dr. sang iat Anderson, 
he inv , at the desire of the Ro Society, 
the volcanic eruption of the Soufriére, in St. Vincent, 
West Indies, publi 
Philosophical Transactions. Sir John was awarded 
the Bigsby medal of the Geological Society ın 1909. 


Sir Mostyn Frecb, who has carned out highty 
important marine survey work, was hydrographey to 
the Admiralty from 1 until r909. 

Sir ALFRED Hopxrnson, who was born in Man- 
chester, was educated at Owens College ın that city, 
and at Lincoln College, Oxford Principal of Owens 
College from 1898 until 1904, he was vice-chancellor 
of Victoria University of Manchester in 1900-13. Sir 
Alfred 13 member of Parliament for the combined 
rare Universities. He is Hon. LL.D. of Glasgow 
and Aberdeen.’ 


Dr. Haze, distinguished for his researches in solar 
and stellar spectroscopy, and jomt editor of the 
Astrophysical Journal, was born at Chicago. Orgagiser, 
and then director of the Yerkes Observatory of the 


Universi of Chicago, from 1895 until igo5, he 
afterw took up the directorship of Mont Wilson 
Observatory, Pasadena, California. 1904 *the 


ee ay Astronomigal Society awarded its Gold Medal 
to Dr. Hale for his spectrohelograph method of photo- 
graphing the solar surface and other astronomical 
wor 


Sir Francis Fox, whose father was Sir Charles 
Fox, the di ished engineer of early Victorian 
times, was born in London, One of the engineers of 
the Mersey Tunnel, Sir Francis, joimtly with his 
brother, the late Sir Douglas ‘Fox, were constructors 
of two underground railways. The development*of 
tailway schemes in South Africa also engaged his 
attention. Sir Francis has given unstinted assist- 
ance to the authorities of various English cathedrals 
concerning subsidence problems. 


Mr. CLopp was born at Margate and educated at 
Aldeburgh Grammar Schoof. It means and expresses 
much to say that he was among those 1p Huyleyes 
circle of intimates in ‘‘ the Marlborough P days.” 
Fifty-four years ago Mr. Clodd published “ The Child- 
hood of the World,” the precursor of many studges con- 
cerning evolutionary foundations. ° 

vf 
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Royal Society, June 17.—Sir Arthur Schuster: A 
review of Mr. George W. Walker's magnetic survey 
(1915). Recent magnetic surveys seem te show 
that the compnents of magnefic force cannot, be 
completely represented by a potential function, but 
indicate electric urrents cutting the surface of the ° 
earth with current densities that are far greater than 
those obtained from «direct measurement. E a- 
tion of Mr. Walker’s magnetic suryey suggests the ° 
careful examimation of a cémparatively small area, 
rather than an extensive survey of districts 30 large 
as those into which fhe country was divided by 
Walker im order to test the reality of these currenss. 
If observations are taken #t four stations, two of 
which he in the merndian*and two on “a circle of 
latitude, each station beifig gt a distahcd of 1-8 miles 
from the central pomt, the dehsity of the earth-air 
current may be determined wWith’a probable error of 
o- ampere per square kilometre, on the assumption 
that the difference between the magnetic components 
at two of the stations can be determined with a 
probable error of 3y ın a single compamson, and 
that the obsesvations are répeated 25 times The 
mean current density derived from Mr. Walker’s 
survey of eight separate distncts 13 0-24 Lord 
Rayleigh The continuous spectrum of mercury 


pour in relation to the resonance line 2536:52. 
The continuous spectrum can be produced without 
the resonance line, by fluorescent excitation wth 
the alummium spark, as origifally observed by 
Wood. Under ese conditions the continuous 
spectrum ends at 2535-9 A.U. and the resonance line 
appears dark on the continuous background. The 
band at 2540 also appears sharply reversed on this 
background. The same continuous spectrom can 
be obtained ın absorption. In this case the measured 
limit was 2535°5 "By lowering {he density of the 
vapour the spectrum with aluminiam eat excita- 
tion 18 completely reversed, the resonance line 2536 52 
AU. and thie band 2540 A U now a ng bnght 
on a comparatively dark background. The seme 
effect is obtained by electiyc discharge in fairl} dense 
vapour, if the exposure is not too heavy —O W. 
Richardson : Structure in the secondary hydrogen 
spectrum (iv.). A more detailed examination of gthee 
spectrum has shown that,there are a number of 
other lneg which belong tp the same system as 
Fulcher’s bands. It 1s proposed to rearrange these 
lines gp that S, to S_, form a Q branch, S the first 
line of an associated R branch tb whieh there 13 a 
corresponding P bfanch, Sẹ and S_, the first two 
lines of an associated 
line of an associated R’ branch to which there 43 a 
co nding P branch. This holds throughout the 
first give of the sıx red bands. Four gimiar bands , 
occur in the gre@n and five in the blue; but the 
br@nches in those regions which would comréspfend 
to the dashed letters have not yet been located 
with certainty. There ıs a combination such that , 
R (m) — P (m+1) Has the same valwegor 60 ndin 
lines of corresponding ands ın the red, the gæen, an 
the blue 
be represented by terms of integral and sefni-integgal 
type. The emitter of this band system 1s the neutral 
hydrogen molecule H, formed and exgited by the 
combination of the ioni%d hydregen molecule H,” * 
with an electroa.—W. L. Bragg and J. West: The, 
structfire of beryl, Be,Al,S1,0,,. Beryl hag the cora- 
position of a metasilicate, th. rato of silicon to 
oxygen atoms being onee w Ae: phop silicon, 
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is surrouf#deg everywhere -by four @xygen atoms 
arranged tetrah , resembling the arrangement 
in orthosilicates, su as olivine, emonticellite, and 
garnet. The “group S10, shares an oxygen atom with 
each of two neighbouring groufs, thus attaining the 
correct ratio of silicon to oxygen. The hexagonal 
beryl has a structuge lke a honeycomb, hexagonal 
axes passing down empty channels at the centres of 
cells, the walls of which are forrged of densejy ‘packed 


“oxygen atoms grouped around beryfleum, aluminium, 


and silicon atoms No atomic centre is closer 
A U. to a hexagonal*axis ‘The analysis 
of the structui, which, seven parameters, 13 
carried out by quantitative measurements of intensity 
df reflegaon —A P. Laurie. Qn the change of refrac- 
tive index of linseed oul in the process of drying and 
its"effect on the deterforation of oi paintufgs. The 
tendency of the modem gil picture to lower,in tone 
is partly dug tọ the yelong of the oil film and 
partly to changes in gefyactive index The inquiry 
took two directions į (1) The examination of certain 
Se Sars by grinding them in liquids of various 

tite indices, er than linseed ou, nota@ng 
the change o£ tone and examining under a microscope 
so as io classify them in order of translucency. 
2) In order to test change of refractive index, an oil 

was*painted ont on the glass of a Smith refracto- 
meter and observed from tıme to time During 
gmmg the ındex rose from 1-480 to I-490. Since 
then the film has been observed for some eight or nine, 
months, and the index is now greater than 1-500, a 
change whick’ produces a visible effect on white-lead 
and pale yellows., This slow change of refractive 
index no doubt continues for many years Light 1s 
thus thrown on the method of painting in oul by the 
fifteenth-century pamter, who laid down a scheme 
in black-and-white or brillant colour ın a medium 
of low refractive index, and glazed over this with thin 
oil paint, thus securing that as the pigments became 
more translucent more light would 2 reflected from 
the painting beļpw, thereby keeping up tone and 
brillancy in his pictures 


Rpyal Microscopical Soflety, May 19.—James C. 
Mottrag) A note on the effects of s-radiation on 
Colptdium colpoda as seenen stained specamens In 
view of the presence of macro- and micro-nuclei in 
isona, and of the different funchons which these 

pear to control, the macro-nucleus controlling 
asexual cell division,eandethe micro-nucleus syngamy 
ee division, to radium were made 
to cover whether the nucle: would exhibit any 
differences ın sensitiveness to f-radiation Nosehisto- 
logical, changes were observed in, the micro-nucleus. 
The macro-nucleus, however, was affected by rela- 
tivé]y short . Stained specimens also 
showed another early effect In this species, rod- 
ghaped mitochondma lying close to the surface are 


‘arranged in® lines lesions Uae Marra 3° wfter 


uragiation, the mucrochon are distnbuted ,at 
random, and instead of bemg rod-shaped, and of 
approximately the same size, they are seen to be 
grapules of various sizeg—Misa Joyce F. 

Raves: Yistosis i Anacylus Pyrethrum The chromo- 
tdance with the 
Sapmcome number series°of the Anthemidee, the 
inal number of this senes being 9 In the 
prophase stages of nuclear division there 1s observed 


* a parallel banding of the gspireme, similar to that 


seen in telophase,*and the following division always 
‘occurs at nght angles to the direction of this banding 
There is °some evidence that when one daughter 
nucleus 19 to divide im a plane at ngbt gngles to that 
“of the forsher® divisfon, “if revolves through a right 
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. angle while ın the telophase condition, ‘before it is 


completely rounded off as a nety nucleus, s0 that 
ithe next division may also be at mght angles td the 
direchon of the spreme banding. This suggests 
that the nuclear material never, changes its position 
during the resting stage, . fe A 
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Royal Society, June 7—F H Edgeworth; The 
development of the cranial mus@les of Protopterus 
and Lepidosiren The main facts in the development 
of the mandibular skeleton as described by Agar are 
confirmed, but # separate ascending process of the 

terygoquadrate, with typical relations to the first 

ivision of the fifth nerve, ıs descmbed The cranial 
muscles of the Dipneumona are very similar to those 
of Ceratodus. ey are more primitive in that 
external gill-muscles are presant In other respects 
they are sinmlar to, or show slight modifications of, 
those present in Ceratodus.—G. W. Tyrrell and M. A. 
Peacock: The petrology of Iceland; Part I, The 
basig tuffs, by M. A. Peacack The Pleistocene basic 
tuffs of Iceland are either sideromelan-tuffs or pala- 
gonite-tnffs. Sideromelan is basaltic glass which is 
produced in the fragmented condition by subglacial 
extrusions ; the drastic chilling thus adored by the 
extruded hquid renders the product translucent, due 
to the inhibition of ore-separation Palagom is the 
hydro-gel of sderomelan. Palagomtsaton results 
from the action on sideromelan either of hot kea , 
or of cold sea-water—E® Prawochenski and B. 
Kaczkowski: Observations on the fragment of a 
horse skull from interglacial deposits near Pulawy, 
Peland. The Vistula horse beldnged to the group of 
smngli European horses, probably to the Tarpans 
pete). or to the ponies @& the “ plateau n 

wart)—the group which included Celtic and 
ponies, characterised by slender mbe, and only two 
of the eight callosities found im horses of the forest 
type. e Vegla (Admatic) pony, though hitherto 
ed as descended from the Tarpan, reall 

onged to a forest . The wild horse (Ł. 
prrewalsku) of Mongolia belonged to “ the “heaviest 
type of the primitive equide ’’—an interesting con- 

usion, because some authors who studied the skulls 
of modern heavy breeds, came to the conclusion that 
in all probability the Clydesdales and Shires included 
stepfe horses among their ancestors—J Cossar 
Ewart: The coat of the Lapland wolf In some 
mammals the coat consists almost entirely of simple 
fibrgs made up of a solid cortex and of a cuticle, 1.6. 
of wool fibres; in others the cogt consists of fibres 
containing pith cells separated by spgces, thus forming 
a discontinuous pith or medulla, + ¢. fur fibres ; ın other 
mammals there 1s a coņ}tnuous medulla, and these are 
known as true har fibres. In the wolf the coat consists 
of bundles of fur fibres, all the fibres of each bundle 
occupying a single pit or follicle. In the Lapland 
wolf there are long coarse fibres, forming an outer 
coat, and fine and intermediate fibres forming an 
imner coat The inner portion of the long fibres has 
the structure of fur, the outer portion has the 
structure of true hair, the middle portion differs but 
httle from fur proximally but resembles hair distally. 
The short fine fibres of the inner coat are typical fur 
fibres The inner portion of the intermediate fibres 
has a discontinuous medulla, the outer portion a 
continuous medulla as in, the long outer coat fibres. 
Instead of all the fibres of ù bundle occupying one 
ptt or follscle, the robt of each, fibre is lodged in a 
separate follicle, there is a large follicle for the long 
oyter coat fibre, and underlying the large follicle 
fifteen br more slender follicles for the fine and inter- 
quediats fibres ofsthe inner coat. In some dogs there 
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J: ater 
are, in addition to wool fibres and fur fibres, numerous | of Teruel, Sgain)—-A. Demolon: e “absorption 


fibres the inner haff of which has the structure of 


woof, the outer of true hair. Sometimes the inner 


third resembles woo] the middle third fur, and ‘the 
outer third trde hair —Y. Tamura and F. A. E. Crew. 
The effect of uncom ficated vasectomy and epididymo- 
differentectomy in the mouse. efinite degeneratio 
of the germinal epithelium is induced by both pro- 
cedures, but its onset and progress are much more 
rapid ‘after epadidyeno-deferentectomy. 


PARIS. e` 


Academy of Sciences, May 17—*eAndré Blondel 
The initial conditidns of the distusbed régifne of 
currents.—R. de Forcrand. The thermochemistry 
of thallium alcoholates and salts.—M. Biernath . 
Seme theorems of algebra.—lLeonida Tonelli: The 
quadrature of surfaces —Gaston Julia. The poly- 
nomials of Tchebichef.—W S Fédordi. The re- 
pee of analytical domains and functions — 
tefan Kempisty : e differentials of the ensemble 
function —J. L. Routin: eA new synchronous imduc- 
tion motor starting automatically, and capable of 
being worked by Hertnan waves, with reference to 
the problems of telendication and television —C G. 
Bedreag: The arc apean of copper—F Darmois: 
The salt effect and rotatory power.—A. Zimmerm 
and Maxime Coutin: The production of POATE 
surfaces by the deposit of herepathite upon verti 
plates —-Pierre Auger: The yield of fluorescence in 
the domaim of the X-fays—René Dubrisay: Re- 
searches on adsorption —P. Brun The properties of 
ternary liquid mixtures. Studies of the Ue ewe 
popeca of mixhfres of water and ethyl alcohol 
with a third alcohol P the third alcohol the three 
cases studied were panol, entirely miscible, 1so- 
butanol, fairly miscible, and isoamyl alcohol, slightly 
miscible. Curves are given for the case of isoamyl 
alcohol—B. Bogitch: Concerning the granulation 
of scora and of metals. The usual method of 
pouring into water from a height occasionally gives 
mse to explosions If compressed air 1s forced into 
the boftom of the water vessel, below the point 
of fall of the liquid jet, the rsk of explosion 1s 
removed. The dimensions of the water vessel can 
be reduced, and a smaller height of fall for the liquid 
jet is possible -——N Bezssonoff: The rapid preparation 
of mono-molybdophosphotungstic acid, a régent 
for polyphenols and vitamins. The purification is 
based on the insolubihty of the complex acid in 
30 per cent sulphuric acid—J. Bougault:, An 
example of a Hydrated ‘ketone ether omde. A 
correction of seme results given in earlier com- 
mounications.—Mme. Pauline Remart: The alkylaton 
of the nitriles of the fatty gpries. The preparation 
of di- and trialkylacetonitriles. Ahphatic nitmles, 
treated with sodium amude, give sodium derivatives, 
and these when treated with alkyl halogenides give 
the a-alkylnitriles-—-R Marquis: The oxidation of 
acenaphthene. Acenaphthene can be directly oxidised 
to acenaphthenol by lead dioxide in acetic acid 
solution -—J. H. Hoffet. The age of the limestones of 
Crete-—-P. L Mercanton: 6 magnetisation of 
Australian volcanic rocks. From the etisation 
of the rocks examined ıt 13 concluded that the inclina- 
tion of the earth’s magnetic field in Australa was at 
one time in the opposite sense to that at the present 
day —Lucien Mayet: A,summary anthropological 
examination of the fdtsil men of Denise, near Le 
Puy-en-Velay. These remain§ represen# the *old&st 
human documents discovered ın France, coming 
between Eoanthropus Dawsons and Homo neander- 
thalensis —F Roman: The discowry of a fauna of 
mammals of the’Pontian stage a? Libros (Provinge 
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and mobilisation of the potassium ian in clay colloids. 
—Edmond Sergegt and H. Rougebief: The antagon- 
ism between drosophils and morflds.-Claude F-o- 
mageot: The oxida@tion-reduction potential of re- 
versible oxi g systems, and the omdation of 
organic molecules by these mps.—H Barthélemy : 
The action of glycogen and of white of egg*of, the 
fowl on he spermatpzoids of Rana fusca.—Robert, 
Weill: A speca? c&tegory of nematocysts common 
to h gymuoblastids and siphonophores.—Ch. 
Porcher: The actiof of haat on the complex gaseinate, 
of lime pe caluum phosphate. Phe greater sersi- 
bility of the phosphatic particles —Georges Bour- 
guignon, Max Courlepd and Mlle. Renée Déjearr: 
Variations of chronaxy in lesions of the retina and of 
the retro*bulbar segment of tHe optic nerve è 
e e 
ROME. ee 
Royal National Academy of the Lincei? Apnl’z1.— 
Leonida Tonelli: Quadrature of surfaces —G, A. 
Crocco: The possibility of super-aviation Although 
it*may be possible by the ordinary mens of aviation 
to attain sub-acoustic velocities, hyper-acoustic 
velocities would require a new moto-propulsive 
method such gs that of the reaction propulsor. In 
such -a case, if the weight remains constant, the 
quantity of fuel necessary for a certain honzontal, 
uniform flight is inversely por to the product 
of the velocity of flight and 
the propulsive jet—A Angeli: Sup pnority 
with regard to the conductivity of unsaturated 
chains —Antonio Colucci: An dssumed property of 


symmetrical determinants of the sixth order—Lvigi 
Fantappié- Determination of groups with a para- 
meter of limear functionals.—Guérard des Lauriers: 
Spaces geodetically applicable beyond Dini’s case.— 
Gaetano Scorza: Apinstic resolution of binomial con- 
gruences and «Lagrange’s interpolation formula —E 
Bompiani. The geometry of ces considered in 
ruled space.—Mauro Picone: The duration of small 
oscillahons of the most general curvilinear pendulum. 
—vVasco Ronchi Zonalegratings as interferometer 
objectives —Luigi Rolla and Giorgio Piccard: ' Iomisa- 
hon potentials of certain elements of the rate earth 
group.—Giorgio Piccardi. The affinity of the iodine 
atom for the electron.—Giulia Lugaro . Bismuthjnite 
from St Agnes (Cormmwall).—F. Stella Starrapbas 
Two different diagrams for the eruptivity of Japane% 
volcanoes. as 
VIENNA . * 
Academy of Sciences, May 6.«-L Moser and K. 
Schmidt Determsnation and sge 
metals from other metals (vi). Determination of * 
tungsten compounds and of metallic tungsten? by 
distillation in a current of carbon tetrachlonde 
vapour The addition of chlonne to the tetrachloridp 
choks dissociatign and reduces the ccohcentration of 
nascent chlorme By the addition of air, carbyan 13 
oxidised and more nascent chlorine libefated Tong- 
sten, tungstates, tungsten minerals were completely 
decomposed and etungsten chlorides obtained in the e 
distillate, and qther, precipitated® with Bepzidin or 


6 velocity of egress of , 


tion gf rare ® 


evaporated to drynéss with nitric acid. Since irqn ise | 


also volatilised, a*method was worked outefor hi g 
an iron-tungsten mixture with ammonium bromidé at 
300°, which volatilised irqn only. T ten wire has 
proved very resistant œ chemical attack It was 
oxidised in an gven by oxygen to*WO,, and even =his 
oxide was resistant in carbon tetrachlonde Thé 
WO, was reduced by hydrogen to amorphous tung- 


sten, which gould easily bg yoldtilsed in qatbon tera- 
chlonde Yarious oxides remaifh behifid.’ This quic 
bed . ê - a s 
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method of apalysing tungsten wire ig®lkely to be 
useful ın the incandescent lamp industry.—P. T. 
Schwarz: Influence of thermometey exposure on the 
observed resutts of temperature ın Kremsmunster.— 
H. V. Ficker: Dırecwon of Wind and clouds in 
Teneriffe.—F. Korner-Marilaun. Harmonic analysis 
of the temperature yn the South Atjantic current 
circuit® Diagrams were drawn on the Seewarte- 
Atlas dividing the main line of the current into 24 
equal portons. The points of’ thts division were 
transferred to the isotherm chart. i were 
Arawn far the yearly warmth trar&iton at each point, 
and hence ons were obtained.—F. Werner: 
New or little-known snakes in the State Museum of 
Maetural History at Viennax-L Hajek and F. 
Scheminzsky: Low-frequency amphfiers in phono- 
pom constructon.—G. Luft: Distnbution 8f sapon- 

and ın plant —P. Fantl and M. Kabos : 
Zinc-dust displgtion of cholegsterin. 
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z Wopdsworth’s Interpretation .of Nature.t 


W ORDSWORTH’S childhood ae youth “were 
spent with unusual freedom amid the sights 
and sounds of Nature, «mong hills and dales where _ 
inexhaustible variety of object and incident, grim as 
well as beautiful, is cambined with an orderly repetition 
of conspicuous changes agaiħst a background of hard 
immutability. He revelled unchecked amid them all, 
“ fostered alike by beauty and by, fear.” 

His delight in Nature was closely akin to that which 
has inspired many famous naturalists, and his early 
sympathy with science was so clearly indicated that a 
slight turn of Fortune’s wheel at the critical period of 
„his life might well have made a naturalist of him instead 
ofa poet. In 1785, when a happy schoolboy of fifteen, 
he eulogised from his Lakeland home 

: * those Elysian plains 
Where, throned in gold, immortal Science TAGEN 


and where Truth teaches 


the curious soul 
the mystic cause of things 
And follow Nature to her secret Springs ; 


and he records that two years later, when an under- 
graduate at Cambridge, with rooms over the College 
kitchens at St. John’s, nightly from his pillow he ceuld 
see beneath the stars 

The antechapel where the statue stood, 


Of Newton with Bis prism and silent face,— 

The marble index of a mind for ever 

Voyaging through strange seas of thought, alone. 

* (The Prelude, IZ.) 
His activities at Cambridge, however, remind one of 
Darwin’s : 

We sauntered, played or rioted ; we talked 

Unprofitable talk at morning hours ; ; 

Drifted about along the streets and walks, 

Read lazily in trivial books, went forth 

To gallop through the country in blind zeal 


Of senseless EENES or on the breast 

Of Cam sailed boistero y, and let the stars ' - 

Come forth, perhaps witheut one quiet thought. ` 

The academic fare, indeed, setms to have been of 
even less interest to him than to Darwin: 


1 Premdental address to the Leeds 
eee er rt eae 
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Literary®Socisty, 
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By Prof? WALTER Rene, Untreratty of Leeds. œ d : 
e Ididnotlove, | 7 ° 
Judging not ill perhaps, the timid course t 


Of our scholastic studies ; ould have wished 
To see the river flow with” Tpi rapgg À 
And freer pace. . e e 


A question here presents itself. Had there „been a 


Hefslow in those days to take this sensitiye, sociable, 
aimless youth in hand, would Wordsworth and the 
world have gained or lost? It.cannot be douhted that 
he was in a state of mind in which a very slight change 
in the course of events might have guided his con- 
éemplation of Nature into scientific rather than poetic 
channels. . 
It is undoubtedly a fact that geometry gave him 
great pleasure at this time as it did later: 
Specially delightful unto me 
Was Ba synthesis built up aloft 
So 
gracelu : ; (Prel. VI) ` 


and the tribute of the Sage i in “ The Excursion ” to the 
happiness of the naturalist may safely be t#ken to 


represent the poet’s own eee c = 
y is he who lives to understand 
Not timan nature only, but explores o.. oe 
llantin to the nd tiat he may Dad 9 o 
The law that governs eaclf, . 


Through all the mighty Ohman wealth of things 
Up from the creeping piang to sovereign } man. 
' Exc. IV.) 


This is exactly the spirit that animated Darwin, the ` 


curiosity that has animated the master-minds of every 
scieng. ‘But it is as true of science as of literature, that, 
“for the creation bf a master-work . . . two Rowers 
must concur, the power of the man and the power pf 
the moment, and the man is not enough without the 


moment.” The coħditions, themselves à ehapter of ° 


accidents, which “dettrmiped the play of 
spirit, never fell to Wordsworth. None hid realised 
more vividly than he the ordered characteg of the living 


as of the inanimate universe, and of the fhterrelations ° 


between them ; But there was as yet no beginning even . 
ofa biological “ synthesis ” to attract his im&gination. 
Observation of detail, which eto ‘p later age” acquired e 


arwin’3,@ 
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intellectual value, ‘in Wordsworth’s gso simply en- 
riched his erhotions : 


Contented if he might enjty ~ 
The things which othars understand. 
(The Poet’s Epitaph, 1799.) 
. Sono special sctence was to tie kim down. This 
nursling of the “ mountains, lekes and sounding cata- 
racts ” was “‘ ill-tutored for captivit?.” But, haunted 
by deag memories, he did pot akkogether forget bis old 
nurse; and Nattfre, if intgrmittently, continued to be his 
geacher. Of'his Cambridge days, Wordsworth writes : 
Qft when the dazzling,show no longer new , 
Had ceased to dazzle, offtimes did I quit 
My comrades, leave the crowd, buildings and groves, 
Andas I pated alone the letel fields 
Far*from those lovely’ sights and sounds sublime 
With which I had been*conversant, the mind 
Droop&d note . ° 
I looked for universal things ; perused 
The common countenance of earth and sky. 
I adi on both. to teach me what they might ; 
Or, turning the mind in upon herself, 
Pored, watched, expected, listened, spread my thoughts 
And spread them with a wider creeping ; felt 
Incumbengies more awful, visi 
Of the Upholder ofthe tranquil soul 
That tolerates the indignities of Time, 
And, from the centre of Eternity 
All finite motions overruling, lives 
In glory immutable . . . the great mass 
Lay bedded in a quickening soul, and all 
That I beheld respired with inward meaning. 
, ae ° (Brel. 4 
This ‘vision, a development of the more generalised 
enfotigns of earlier years,—this ecstatic realisation of 
the “ One in all,” was, if I*mistake not, the spring and 
soyrce of Wordswosth’s interpretation of Nature. The 
“slight fence between science and poetry had been 
crossed, and in the Barnsssian direction : 
° Thad a world about me—’twas my own: 
_ I mage it, fer it only lived to me, 9 
e And to the God who sees into the heart. 


From his Cambridge time onwards, humanity began 
to encroach upon Nature as his principal object of 


* interest, a period of residence in Lapdon, followed by a 


stil mere important one in France during the throes 
of the Revolution, contributing powerfully to this 
result. e Thoyigh indifferent at first he was drawn into 
the fermefit, too sides with the, patriots,” and threw 
hitnself whole-heartedly into the gevolutionary cause, 
t8’be dismayed i in due course when he realised 

The indecasion on their whose aim 

ai best, arfd the straightforward path of those 

Pron a: or in defence were strong . 
their impiety. 


on e (Prel. X.) 


. . 4 . e s 
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Robespierre was still in power when Wordsworth was 

recalled to London (“ dragged by a chain of harsh 
ty”) to undergo the mortification of hearing 

sans “declaration of war“ on thè Republic, the 
first of many mora? shocks he was now to undergo. 
He had witnessedethe ushering in, through gartanded 
streets and rainbow arches, of a Utopia of Reason, 
Liberty and Light, and, while for Some ‘years *cherishing 
his faith in the .cquse, saw the issue in a long-drawn 
welter of conflisting passions that knew no test of good 
and bad, of what to hope for, or of what to shun, in which 
ewry one was doomed to become “the dupe of folly 
or the slave of crime.” With instincts and knowlgdge 
adequate qnough for his guance along the beaten 
tracks, now that all these were obliterated the cheerful 
faith with which he set out faltered; he began to 
mittryst the very elevatién of spirit which had linked 
him with 

Sage, warrior, patriot, hero ; for it seemed 

That their best virtues were not free from taint 

Of something false and weak, that could not stand 


The open eye of Reason. 
. (Prel. XII.) 


He sought deliberately to te his past by a 
complete “gulph” from the nebulous future before 
hih, and in the check whieh his emotional life had 
sustained, threw poetic dreams and prospects over- 
board : : 


In such strange pose I warred against me 


Zealously laboured to cut ae my han 
From all the sources of her former strength. 


He turned to philosophy and found himself able, as 
he eays, “ by syllogistic words ” 


$ to unsoul 
pa ose Tygteries of Being which have made, 
d shall continue evermore tø make, 
Of the whole human rage one bratherhood ; 


and with remorseless dogic scanned “even the visible 


Universe ” with “ microscopic view.” 

Simultaneously with this casting out of emotion, 
being “ somewhat stern in temperament” and “ bold 
to look on painful things,” he made a renewed study 
of the whole framework of social life : 


Dragging all precepts, judgments, maxims, creeds, 
Like culprits to the bar ; the mind, 
Suspiciously, to establish i in plam day 
Her titles and her honours ; now believing, 
Now disbelieving ; endlessly perplexed 

© With impulse, motive, right and wrong, the ground 
Of obligation, what the rule and whence 

sanction; till, demanding formal proof, 

and seeking ig in everything, I ipst 
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All feeling of conviction, and, in fine, 
Sick, wearied out wfth contrarieties, 

Yielded up moral questions in despair. 

e oe (Prel. XI.) ' 
The «risis ‘was complete, and the upheaval of his 
life might well seem incapable of* simple solution ; 
yet it settled itself as quietly and insensibly as a wave 
of a summer fea. When Wordsworth returned to 
England after his two years in Franca, he was too deeply 
stirred to a le retirement to the country, and 
chose “ the great City,” where the general air was’still 


agitated over the first unsuccessful attack on the slape. 


trade. Here, as we have seen, he toiled through books 
and thoughts to find thé solution of the groblems of 
society which harassed him (1792-94). Finally, when | 
he had brought himself to emptiness, hopelessness and ° 
scepticism, he turned to “ abstract science” for, relef 
and rejoined his sister Dorothy in Cumberland : 


She whispered still that brightness would return ; 
She, in the midst of all, preserved me still 

A Poet, made me seek beneath that name, 

And that alone, my office upon earth; ~ 

And, lastly, . . . Nature% self, 

By all varieties of human love 

Assisted, led me back through opening day 

To those sweet counsels between head and heart œ 
Whence grew that genyjne knowledge, fraught with 


peace, 
Which, through the later sinkings of this cause, 
Hath still upheld me, and upholds me now. 
(Prel. XI.) 


And this is how Nature worked : 


Long time in search of knowledge did I range 
The field of human life, in heart and mind 
Benighted ; but, the dawn beginning now 
To reappear, ‘twas proved that not in vain 

` I had been oe to reverence a Power 
That is the le quality and shape 
And image of right reason; that matures , 
Her processes by steadfast ‘laws ; gives birth ‘ 
To no impatient or’ fallacious hopes, 
No heat of passidh or excessive zeal, 
No vain conceits ; provokes to no quick turns 
Of self-applauding intellect ; Mut trams 
To meekness, and exalts by humble faith ; 
Holds up before the mind intoxicate 
With present objects, and the busy dance 
Of things that pass away, a temperate show 
Of objects that endure. 


Thus moderated: fig: souneet I fina 
Once more in Man an object of delight, 
Of pure imagination, and of love ; 
And, as the horizon of my mind enlarged, 
Again I took the intellegtual eye 
For my instructor, studious mose to see 
Great truths, than téuch and handle little ones. 
Knowledge was given accordingly ; my trust 
Became more firm in feelings that hgd stood e 
The test of such @ trial ; clegrer fare 
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My sense of &gcellence—of right and ; 

The ‘promise of the present a med 

Into its true proportion ; sanguine,s egschemes, 
Ambitious projects, pleased me less ; I Sought 

"For present good in life’s famifiar face 

And built thereon my Topa of good to comes 
(Prel. XIIA , 





lished an elaborate stydy of Wordsworth’s “ Doctrine 


Prof. Arthur Begétypof Wisconsin, has recently pub- * 


and Art in their Historical Relations, nand makes ofe * 


or two points which bear upon my topic.» The poetic 
and doctrinal aspects of Wordsworth have frequently” 
been regagded as hostile. Matthew Arnold,* fer 
example, “ sought to establisi; the fame of the poet by 
ignoring his phildsophy ” 3# but the quetasions I have 
given from “ The Prelude” male, it clea? that ‘with 
Wordsworth the attainment ‘of a philosophy was 
essefitial to his poetry. In early youth hë had caught 
thé vision of the all-embracing unity of things, which 
was lost in France, and had ta be regained before he 
could accomplish anything. He sought to get a true 
view of life as a whole, of man in relation to Nature, 
aven as a part of Nature ; and when he had acquired it, 
poetry was the expression of his attainment. 
Philosophically, as Prof. Beatty alaims, he revolted 
from the sentimental Rousseauist world into which he 
was bom, or rather, into which he had strayed ; and, 
poetically, he rebelled against the inflated language of 
his poetic predecessors. He was thus, in a twofold 
sense, a “ poet ôf reaction,” and the springs of both 
revolts were intimately related. His passion for reality 
and simplicity outside him had the same source ås his 
love of truth and sincerity Sf thougRt within. Th 


-| he himself attributed to nie “ education by Nature,” 


which, as he says, from his * first dawn of childhood” 


did . 
interweave for me ea 
The passions that build up purħuman soul 
_ Not with the mean and vulgar works of man, ° 
But sith high objects, with endugufg things— 
With life and natyre—purifying thus ° Š 
The elements of feeling and of thought. 
(Prel. I.}° 


For, having sganned, *, 
Not heedlessly, the laws, and watched the forms, 
Nature, in that knowledge I possessed ° 


A standard, often usefully applied, T 
Even when. uncogsciously, to things removed ° 
From a ayp a 

(Prei. Vie 


But Prof. Bety e into detail, and is not contet 
to see in the poet’s attitude the simple flowering of 
the vigorous germs implaÅted in bis fervent youth. 
“In the sphere ‘of Art,” says Beatty, “hg revolts ' 
against poetic diction and harks back to Mijton and 
Shakespeare shd Chaucer ;* fn Boctrime fe revolts * 

e o Š 2 k . C 4 b 
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> ——— we a 
against Bousseau and Godwin and apyeals to Hartley, 
Locke, and the general tradition of English philosophy.” 
That Wadsworth followed Martley and Locke 
in rejecting the docwine of # innate ideas,” and in 
recognising that early sensations and sense-impressions 
copstitute the basis*upon which the md is built up b 
“ association of ideas,” Prof. Beatty has wo, difficulty 
in showing; but merely upon’ the’ evidences of this 
agreement, and of his freqpent we of “ assoGationist ” 
language, to, sufi Wordsworth up as “the interpreter 
eand 
perspective. So far as I cah see, “ associdtionism ” 
was simply the ladder by which Wordswotth climbed 
out of the® morass of sentimental idealism back’ to the 
point of view of his early vision : 
Ye motions of delight, that nicat the Sa 
* Of the green hills; ye’breezes and soft airs, e 
Whose sebtle intercourse with breathing flowers, 
Feelingly watched, might teach Man’s haughty t race 
How.without injury to take, to give, i 
Without-offence ; . . . Ye brooks À 
Muttering along the stones, a busy noise .* 
By day, a quiet sound in silent night ; i 
Ha waves... 


you, Je groves, .. . 


on that I hela æ music and & voice 
Harmonious as your own, that I might telf 

What ye have done forme. The morning ‘shines, 
Nor heedeth Man’s perverseness ; Spring returns, — 


I saw the Spring return. 
f (Pret XIL) 


This surely is the ppet of Nature that’speaks, not the poet 
of “ agsociationism”’ or any other philosophical nostrum. 
Put ‘briefty, the argumept and illustrations detailed 
at reat length in “ The Prelude” amount to this, that 
man is not outside Natuse—the universe óf law and 
order—but by his gubtlest fabric intimately bound up 
*evuh it. Divorce him in youth from free cohtact with 
external Nature and you rob him of Nature’s pre- 
_dosermined means of cbnferring upon him-his share 
of her own getdi, modesty and tranquillity. (See 
“ The Three Ages ” below.) á 
eln the laws of associatian Wordsworth thus found 
not only his intellectual means of escape ftom senti- 
ementalism and “ innate ideas,” but also confirmation 
of hiş original vision. We are all fhembers £ the all- 
upiting whole, and the very machinery of ane ‘mmnd’s 
is a proof of it. 
Natures iħdeadp was to Wordsworth : universal 
symphony, a harmony of infirfitelt varied’ elements, 
to man through every s€nse and gateway to 
the heart. Some of his smaller poems, and innumerable 
passages in fis longer workg, are just so many phrases 
. and passages isolated from the general symphony for 
special furposes. The musical analogy | crops up 
° incessantly: , O. fe ei. 


Trke 


.` . . . e 


t of ‘associationism ” surely betrays a lack of: 











` No sound is uttered,—but a deep 

And solemn harmony petvades 

The hollow vale from steep to steep 

Ard penetrates the glades. e 

A soft éye-tiugic of slow-waving botighs. 
There are dominating themes and moufs; altefha- 
tions, contrasts and developments of deur, tumult 
and tranquillity ; but the meanest instrument has its 
part to play: °° 

7 To tvery Form of Being is assigned 
An acfive Principle. - Eac. IX.) 

But the activity or influence of a particular thing is not 


regarded as something rigorously fixed and defin&ble, 
as the funotion of an organ or a species may be defined 


sby-science. In his most exalted moods,- Wordsworth 


hag his mind concentrated on the whole, and, when he 
considers the parts, it is their interrelations and inter- 
actions that he is conscious of, not their boundaries 
„OT limitations. 

- Herein lies the essential difference between the 
scientific and the Wordsworthian outlook. Words- 
worth is listening to the symphony, contemplating the 
pageant; science, closing * eyes and ears to both, is 


engrossed in the operations of the separate instruments, 


“Ma the make-up and doings of*the individual agents. 


The reward to science is an gncreasing command over 
instruments and materials for practical purposes, as 
well as a growing understanding of the processes by 
which the symphony is rendered. But any message 
which the symphony, in its entirety, has to convey, is 
lost to the merely analytic intellect, for it appeals to 
emotion, and is only apprehended by emotion. Words- 
worth, following the symphony “ in a wise passiveness,” 
drinks in its “ thousand blended notes,” is caught up, 
as & were, into its atmosphere of grandeur, order and 
beauty, experiences an exaltation of joy that defies 
expression, ahd knows that he has entered a gateway 
to the loftiest aspects of reality open to man : 
With an eye made qui@t by the power 
Of harmony, ànd the deep power of joy, 
We see into the life of things. 
(Tintern Abbey.) 
The mere analyst shrugs his shoulders before a self 
revelation of this order, and suggests an abnormal 
activity of endocrine glands. The utmost that he is 
entitled to say is that the emotions, like thought itself, | 
are conditioned, and that to wise men, in intellectual 
and practical matters, they have proved more useful 
as incentives than as guides—a truth which barely 
touches Wordsworth’s, claim, namely, the value for 
uman life of high emotion? (“ admiration, hope, and ~ 
ove”) when disciplined by communion with Nature 
in her varied moods, and balanced, not suppressed, by’ 
knowledge and flection.: Š 


~ À : ; 
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This is the freedom of the Universe 
Unfolded, st#l the more, more visible, 


, The more we know. goa 


On the lowef plang, of cause and effect “hath ise no 
antagonist between the two paints of view, for Words- 
worth’s belief embraces in advanee everything that 
science has established or may establish as to the 
orderly afid interdependent character of the universe, 
whether viewed from without or frọm within. But on 
the higher plane, in the life of the emotions or spirit, 

“the necessitarian chain simply drops away, and if seen 
as a mere substratum, conditioning results but pot 
casing them. So long as imagination, or “ faith,” 
maintains itself- as “feeling” in that ppper level, 
science, at any rate, can interpose no obstacles to its 
flight. 

. Take, as a test, thi’ sligh? vignette : got 
Ab bee, a little trickling rill, 
A pair of falcons wheeling on the wing. 
The matter-of-fact man will see in these two lines a 
mere catalogue of three disconnected and trivial 
things of no significance ; but to the Nature-lover they 
call up, with superb artistry, a fragment of the great 
world-symphony — summer peace with its muted 
sounds and leisurede motions. To appreciate that 
fragment, or, better still, its original, is to enger, 
through the gateway of “emotion, a realm in which the 
proudest generalisations of science are simply irrelevant. 

It may be urged, and has been urged, that our so- 
called peace is a delusion, and that Wordsworth cannot 
expect us to ignore that underneath the apparent 
Nature, with which he deals, is a real Nature “ red in 
tooth and claw.” This pointed phrase, as every good 
naturalist knows, is based on a complete misunder- 
standing of the nature of the “ struggle for existegce,” 
and suggests that animal life is maintained at the cost 
of great cruelty and suffering, which is simply not true. 
In reality, as in appearance, animal life ® essentially a 
world of bustling gctivity and wide-spread enjoyment. 
Sooner or later death comes to one and all, but in 
most cases quickly and unconscfously, as Alfred Russel 
Wallace pointed out long ago. Only in- man, because 
he “looks before and after,” does death necessarily 
entail an undercurrent of sadness and tragedy. 

How death came to be a condition of life is a biologital 
question, to which a fairly clear answer, from the pofnt 
of view of cause and effect, can already be provided. 
That it should ever be so has troubled sensitive souls 
for ages, but Wordsworth’s identification of divine and 
natural laws enabled him to face the problem with the 


equanimity of a modern Biologis; : 


Such ebb and flow must ever be, 
Then wherefore should we mourn ? 


(Epitaphs, X., 1806.) 


j Cad 


OS O 8 

Our delight $p the summer symphony may proceed, 

therefore, unchecked by any intellectual “doubts as to 
the reality of the h&rmony presentedeto “seye and ear.” 

That granted, no comment is weeded on the supreme 

expression of Wordsworth’s interpretation of the whole, 

except to notite how.trouble dhd a richer human 


experience have softened the exuberance that glowed , 


in the visionary Moods of his youth : 


Fof I hawe learned e $e se 


To laok on Nature, not as in the Bour 
Of aaa youth ; but hearing oftentimes > 
The still, sad music of pumeny, 
Not harsh, nor grating, though of ample sees 
To chasten and subdue. * And I have felt 
A presence that disturb’ me with the joy 
Of elevated thoughts ; #sepse sublime : 
Of som far more degply interfused, 
Whose dwelling is the light of se is 
° And the round ocean and the living ‘ijr 

And the blue sky, and in the mind of man ; 
A motion and a spirit, that impels 
All thinking , all objects of all thought, 
And rolls through all t things. 

(Tintern Abbey.) 


At this point it is natural and relevant to refer to 
an element in Wordsworth’s doctrine which first finds 


expression in this beautiful poem, and plays a large e 


and integral part in his conception of the relations 
between man and Nature—his emphasis on the 
distinctive qualities of the “ Three Ages of Man.” By 
tracing out, and correlating, the many passages, both 
of prose and verses in which Wordsworth’s ideas on this 
point are expressed, Prof. Beatty has discharged a 
SF task of great serviçe to serious students of the 

-Stated briefly, and with special referenc® to 
oe own theme, the point is this, that in the individual 
development of mind and character three stages are 
passed through: animal childhood (receptive eng’ 
experimental); emotional (or e sentient”) youth, 
and reflective (or “ intellectudl ”) maturity ; and that, 
while each stage exhibits its own sliftinctive features, 


the mind only attaing its complete fullness ‘and efgciency | s 


if the earlier stages have been allowed free scope unger ` 
conditions suited to make the most of their respettive 
qualities—‘ The higher mode of being does not excluda, 
but necessarily iftludes, the lower: the intel] 

does not exclude, but necessarily includes? the Sentient ; ; 
the senfient, the animal. ?” (W ordsworth, s Con- 
vention of Cintra,’* 1809. y . 


The recognitiof of” this. principle dolibilea? camg to e 


Wordsworth during the period when he was cleasjng 
his mind after its unsettlement by his revolutionary 


ca ar and is bound up with hi? adoption of * 


Hartl “ asseciationism.” Its discovery, with all 


its iattications, seems to have co-ordittated and 
stimulated the poet’s thgught} and, arpthated hig, 

bd . . 
s . e e . 
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poetry, a profoundly as the theory of recapitulation 
affected the zooldgical world of a later generation. It 
was the ideaeof aè necessary develobmental sequence ; 
and it not only resolved for hit a number of hitherto 
perplexing problems, as set forth at length in “‘ The 
Prelude,’ but also*became the sheef-anchor of his 
, perennial optimism, as exemplified i m the fourth book 
of “The Excursion.” 
E te o itewe owe not only its quintessential expression 

“ The Rainbow ” (18e2: “The Child is. father of 
Jé Man”), and the sustained splendour of the famous 
Ode gn “ Intimations of Immortality ” (1802-4), but 
also many other of the poet’s most characteristic and 
sonorous lirtes : s 

.* Dust as we anant PEE spirit grows 
Like harmony in music, ... 

x (Prel. IQ 
It is becau§e the impressions incidentally received 
in childhood (e.g. durifig bathing, skating, trapping, 
nutting, etc.) may give so powerful % tum to the 
emotions of youth as to affect, for better or worse, the 


mind of manhood, that Wordsworth attaches so much, 


importance tg early association with Nature. The 
child is thus, under, natural conditions, Nature’s link 


ie between herself and man. 


*, afterth®ught ; 


° 


If the immortal “ Ode” be re-read in the light of 
these remarks, it will be observed that the first four 
stanzas, which, according to Wordsworth himself, were 
written “ two years at least ” before the remainder, 
convey no sentiment at variancg with this general idea. 
Indeed, this 1s just the idea which these four stanzas 
do so gldwingly express—the identification of childhood 
wit thg glory and joy of Nature, and the more distant 
sympathy between Nature &nd manhood : 

e The first divifier influence of this world, 
"e © Asit appears i unaccustomed eyes. 
° (Prel. XII.) 

The association of the idea of pre-existence with 
the “‘ visionagy gleam ” of childhood was a “ põetic ” 
and was intended, as Wordsworth him- 
selpas assured us, rather to emphasise than to explain 
the “ dream-like ” qualities of sight and feeling with 
which a child's mind explores the realities of the 
“ ngt-self.” In that case the poet Very greatly oyr- 
shat the mark, both by the extent to which he carried 
„ bis apotheosis, of the child, and by, incorporating the 
* idea in lgter versiofts of the title, "Yot all the poet’s 


® skik and sustained beauty of language have been able 


to #iend the two voices speaking in famous “ Ode.” 
In particular pas various critics have pointed out, the 


* second group of fowr stanza$ (v.-viii.) is, in effect, an 


interpolation, alien to the poet’s whofe philosophy of 

life, and “inconsistent with both the opening and 

losing secġons of the poem. By exaggerating the 
e 
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divinity of the child, he is compelled in those stanzas 
to treat the attainment of manhood in terms af loss 
*ingtead of gain, whereas in the noble peroration of the 
“ Ode,” as well as everywhere elsg, the “years that bring 
the philosophic mind” sare regarded as bYinging with 
them an access of serenity and power and Human 
sympathy which more than com tes for the loss 
of the “ dizzy raptures ” of youth. 

It is remarkable that the zoological theory of “‘ re- 
capitulation ” bas undergone, and is still e. 
the same crititism as that which has been applied to 
Weardsworth’s “ Ode,” and is being steadily pruned of 
elements which exaggerate the ancestral significamce 
of developmental features. In a brief criticism of the 
“Ode,” the general result of which is not at variance 
with that expressed in my last ph, Dean Inge 
implies that the qualities of childhood, which Words- 
worth exalts as reminiscences of its “ ancestral home,” 
may include racial instincts “ which do not arise from 
his own (t.e. the child’s) experience in his present life.” 
So far as the “interpolated ” stanzas are concerned, 
however, the reference is not just to “ animal spirits,” 


but to : 
those obstinate questionings 
Of sense and outward things, 


Fallings from us, vanishings ; 
e Blank misgivings og a Creature 
Moving about in worlds unrealised ; 
and these, as 1s clear from the special incidents which 
Wordsworth recalls in his prefatory note, are not 


“* ancestral” traits at all, but the inevitable reactions 


of any mind, in its first intense subjectivigy, when 
groping its way to the perception of external reality, 
The more sensitive mind naturally reacts more 
strikingly. 

Fem some of his more familiar poems it might be 
inferred that Wordsworth’s attitude towards science 
was one offindffference, if not of contempt, e.g. 

Enough of Science and bf Art ; 
Close up those barren leawes. 
(Lyrical Ballads, 1798.) 
This inference would hot lack support from certain 
passages in “ The Excursion ” (Books ITT. and IV.). 

It is equally true, however, that Wordsworth took a 
lofty view of the functions both of poetry and of science, 
ang his tributes to the actual geometry and the potential 
biology of his time have already been quoted. In the 
famous preface to the second edition of “ Lyrical 
Ballads ” (1800), he tells us that the poet is as much 
concerned in the spread of truth as the man of science, 
but truth of a differents and more general order, 
“quot, standing upon external testimony, but carried 
into the heart by passion, truth which is its own 
testimopy, appealing to the knowledge which all men 
aed about with them, and to those sympathies in 
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which, without any other discipline than that of our 
daily life, we are fitted to take delight.” 

“ The remotest discpveries of. the Chemist, tpe 
Botanist, or Mineralogist, will be as proper objects of 
the Poet’s art as any upon which it can be employed, if 
the tife should ever come when tHtse things shall be 
familiar. to us, and the relations under which they are 
contemplated .°, . shall be manifestly and palpably 
matena Wn ue ay enioying and ae bas 

-These quotations (nearly, but not quite, verbatim) 
are enough to show that, whether Wordsworth’s point 
of view be accepted or not, he had a vision in his mind 
whieh was not unfriendly to the development of science, 
even though, as he said; he would be unable to make 
use of acience until, in its various branches, it had 
made some degree of progres intelligible and familiar 
to the common man. 

aan like that already quoted from “ ima 
Ballads,” or the half-sarcastic description in “The 
Excursion ” (Bk. IIL) of the botanist and the geologist 
of his time, are robbed of their sting when it is re- 
membered that Wordsworth began to write in the 
eighteenth century, when few of the natural sciences 
had given any signal proof of their value to men “ as 
enjoying and suffering beings.” It was the age af 
Linneus, who was stil glive in Wordsworth’s yough. 
AD the sciences were at work upon their founda- 
tions, engrossed in distinguishing gases, analysing 
substances into their elements, describing and classify- 
ing species generally. They wore the aspect, to all but 
the initiated, of elegant pastimes or harmless hobbies. 

It could scarcely be expected that the poet Words- 
worth, appealing to emotion with a gospel of Nature 
that was the refined expression of vivid experience, 
should find an atmosphere “in which to move, his 
wings ” in analytic researches—- 

Where soul is dead, and feeling hath no ‘place ; 


Where knowledge, ill begun in cold remark 
On outward things, with formal inference ends. 


(Exc. IV.) 
e 

Nevertheless, it was less the act of analysis than 
contentment with analysis that Wordsworth decried, 
`~ and there are many passages in his later writings which 
suggest that his early appreciation of science grew 
stronger as time passed : s 

To reinstate wild Fancy, would we hide 

Truths whose thick veil Science has drawn aside ? 

(1833.) 


Explicit references to scientific discoveries are not 


numerous, but the following are interesting example 
of Wordsworth’s poetic use-of them. We have already 


noted his admiration of Newton. In his account of * 
the pert in his merece arms, he Sharacteristically 
d 


d es : 
7 
O E 
refers to “ gragjtation” as one of the bomis “ that 
connect him [i.¢. the babe] with the world” (Prel. II). 

In his poem “ Tg the Small Celandine ’ (1803) there 
is a playful comparison between the poet’s “ discovery ” 
of this flower and the stir made on the “ sage gstrono- 
mer’s ” finding df a new star. The‘allusion is obwoyslf 
to Herschel’s discoverysof Uranus (178r). 

Similarly, as Was pointed out to me by my 
blind botanical friend Mr. J. G. Wilkinson, thg poet’s 
many references to the ‘ breathing ’* Of, flowers—one 
of which has been quoted already (p. 4)—are probably 
based on the results of Joseph Priestley’s experi- 
ments (1775)—“ the philosophic Priestley ” of Words- 
worth’s “ Apology for the French Revglution ” (1793). 
One of the poems ‘which eontains an eallusicy to 
“breathing flowers” is “This Eawn, a carpet all 
aliw ” (1829), and in the Fenwick note jo this (1843 
the poet remarks: “The beauty in form df a plant or 
an animal is not made less but more apparent as a whole 
by more accurate insight into its constituent pfoperties 
and powers.” 

So far it has been possible to discuss Wordsworth’s 
‘interpretation of Nature without considerjng the special 
use which the poet makes of particular details. We 
have seen, however, that while general idea of 
Nature can be appropriately likened to that of a 
symphony, or, rather, an interacting harmony of sense- 
impressions generally, he also regarded each part of 
Nature, each % Form of Being,” animate and in- 
animate, as discharging an “actie? function. His 
clear, imaginative vision, and mastery of word and 
phrase, are never more telligg than in those destriptions 
of Nature, scattered through all his larger works? in 
which the influences of ftatural objects are made 
manifest without the need of a simgle didactic werd. 
As Matthew Arnold so aptly said: 
seems to take the pen out ðf his hand, and to write 
for him with her own bare, sheer, penetrating powet.” 

When in his smaller poems Wordsworth singles 


“ Nature hetek” 


kd 


out particular “ Forms of Being ” for special eulogy, a S 


change of tone'is at once apparent ; the poet Ceaseto 
be the perfect mouthpiece of Nature, and, allowing 
freer play to fancy, tends to become the consciout, 

er and moraffst. It is not his special infarest in 
“ life’s familiar face” that betrays him. On the 
contrary, to reveal new charms in the commpn-place 


strengthens his claims to be Naturt’s own thterpreter. ° 


But Nature endows ‘afl her children with distincrive ® 


charms, each ‘admirable in its sphere ; and the ftse 


note creeps in when the moralist, with bas single scale 


of human values, seeks # compaze oné flower with 
anothey, one birfl with another, not from the relative’ 
efficiency with which they play | their parts, * but from 
their fancied erpronmation éopoigts i in the Iman code.® 


a 
. . è e e 
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The Lgsser Celandine, pleasing higa at first, and 
naturally, a8 a bright harbinger of spring, bec’mes a 
type of meekneaseand humility in eontrast to the self- 
advertising buttercup “of the flaring hours” (the 
“little children’s flower” of Browning |),, On the 
other band the “ chéerful” ' Daisy is praised for its very 
ubiquity at every season, while Violets “in their secret 
mews ” (“ modest ” for every other pêet 1) aréidisthissed 
with a suggestion of encouyaging the “ wanton zephyrs.” 
Similarly the tery eloquence of the nightingale is 
gejected on one occasion for the “ pensive? ’ cooing of 
the stdckdeve, and on another for the “ pilgrim ” strains 
ofthe skylark, “ true to ethe kindred points*of heaven 
and home.’é i 

Treatmenj of this kindés obviously not interpretation 
of Nature, but self-expression, with natural objects 
amploygd as gymbols. It differs little in ce fgom 
the “ emblematic ” treatment of Nature by, the poet’s 
predecessors, and- carries with it an artificial flavour 
òf the domestic garden; instead of the atmdsphere of 

‘Nature herself. Even in these flights of fancy and 
imagination, however, Wordsworth always goes directly 


to Nature for his emblems and types, and not to the 


traditional stock, and his observant eye picks out real 
and distinctive ahiri on which his reflections are 
based or his fancy plays. 

As a typical example of this latter point may be 
cited his poem on the familiar “Herb Roberti” with its 
shining red stems, which enable Poog Robin,” as he 


calle it, A 
° bis part to All’ 
Cheerful altke if bare of flowers as now, 
e Or when his tiny gems shall deck his brow. 


But bést of all his smaller Nature-poems, because 
sim ly lyrical, is, to pry mind, his poem on the greenfinch 

Linnet ”), in which he makes delightful play 
with the bird’s liveliness, protective ees and 
chayacteristic aeaeninry of song : 


My dazzled: ne ht he oft deceives, 

A brother of the dancing leaves ; 

e Then flits, and from the cottage egves 
° Pours forth his song in gushes. 


Mt 


„e In fact, as,the late Sir Walter Raleigh said, é‘ the 
* spirit gf science has found no loftier Sr loyaller prophet 
thgn Wordsworth, ” and I venture to ho j that this 
examination of Wordsworth’s m and hethods by 


* one of ‘themselves ‘may not be altggether ; indifferent 


@ to the votaries of science. Wi 


EY zeal as undivided as 
thetrs he pursued the same goal, truth ; in acturacy and 
„ range of observation, no less than in fidelity of de- 
* scription, he was aa,scrupulots as the best, and equally 
critical (but not neglectful) of speculation and romance. 
Indeed, though poetic to the core, he risked reputation 


sand fame” vy insisting that poetic creations must be | that Wordsworth%till claims our attention. 
pc a terres 


i - 


based on the facts and'realities of the world ‘““as they 
are,” and not as unchecked-fancy may depict them— 
ay | axiom of his to which NATURE pays weekly mabotes 


: To*the solid ground: 
Of Nature trusts the Mind that builds for ale ; 
Convinced tht there, there only, she can lay 
Secure foundations. ; 
` (Misc. Sonnets, XXXIV.) 
Wordsworth’s whole gospel, indeed, might be summed 
up in some suth terms as these: Learn the order of 
Natire ; recognise the fixity of her laws, and then 
comform. Do these things, however, not with a cold 
and formal spirit, kicking against the pricks of stern 
necessity, kut with a “feeling intellect” that first 
learns to admire the grandeur and harmony of Nature’s 
order, and then aspires to achieve them in the distracted 
fields of human life : 
This re I make, 
Knowing that Nature never did betray 
-The heart that-loved her ; ’tis her privilege 
Through all the years of this our life, to lead >`, 
From joy to joy: for she çan so inform 
The mind that is within us, so impress 
With quietness and bedlity, and so feed 
With lofty thoughts, that neither evil tongues, 
Rash judgmests, nor the sngers of selfish men, 
Nor gree where no kindness is, nor all 
The dreary intercourse ofdaily life, 
Shall e’er prevail against us, or disturb 
Our cheerful faith, that all which we behold 
Is full of blessings. 
(Tintern Abbey, 1798.) 


The facts confronting the poet and the man of science 
are the same, Nature and man,—man the inhabitant 
of Nature, and Nature the environment and nurse of 
man,—but,each acting and reacting on the other, and 
togegher building up “this transcendent universe.” 


.To understand this unity is the task of poetry and 


science alike, e But whilé science sets no term to its 
efforts, and the life-work of a single investigator is 


‘spent upon a mere fragment or two of the ultimate 


edifice, the poet, when he claims his ancient rôle, feels 
bidden to present to hif age and generation a synthesis, 
of which the corners have been rounded by insight and, 
feeling, where the inductions of science are still, and 
may be for ever, wanting. This aim may be incapable 
of complete attainment, but it is neither futile nor 
unwelcome in the attempt, provided the poet be equipped 
for his task by long, close and sympathetic converse 
with Nature and man, and that he be one 
who looks 
In steadiness, whoshath among least things 


An undersense of greatést ; sees the parts 
"As parts, but with a feelingeof the whole. 


It is precisely because he fulfilled these requirements. 


Painted in Grol! Britain & R’ & R. Ciare, Lurren, Eeiniw ph. 
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, Primitive Law and Order.* 
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ee By Dr. B. MALINOWSKI. . oe 


AVAGERY to most people B still sytonymous with 
absurd, cruel, and eccentric customs, with quamt 
sup@rstitions and revolting practices. Sexual licence, 
infanticide, head-hunting, couvade, cannibalism and 
what not, have made anthropology attractive reading, 
to many, & subject of curiosjty rather than of serious 
scholarship to others. A fuller knowledge of the $o- 
called savages, however, has revealed “ Ye beastly 
devices of Ye heathen ” as the product of firm law and 
of strict tradition, due to biological, mental and social 
needs of human nature, rather than as the outcome of 
unbridled passion and unfettered excess. Law and 
order pervade the tribal usdges of primitive races, they 
govern all the humdrum course of daily existence, as 
well as the leading acts of public life, whether these 
be quaint and sensationgl or merely important ard 
venerable. 


THE ÀUTOMATIC SUBMISSION To CUSTOM AND THE 
> REAL PROBLEM. 


When we come to inquire why rules of conduct, how- 
ever hard, irksome, or unwelcome, are obeyed ; what 
makes private life, economic co-operation, public 
events run so smoothly; of what, in short, consist the 
forces of law and order in savagery——the answer is fot 
so easy to give, and what anthropology has had to say 
about it is far from satisfactory. So long af it could 
be maintained that*the ‘savage’ is really savage, 
that he follows wh&t little law he has but fitfully and 
loosely, the problem did not exist. When the question 
became actual, when it became plain that hypertrophy 
of rules rather than lawlessness is characteristic of 
primitive life, scientific opinion casting for new bearings 
veered round to the opposite point: the savage was 
made not only into a model of the law-abiding citizen, 
but it also became an axiom that in submitting to all his 
tribal rules and fetters, he follows the natural trend of 
his spontaneous impulses ; that in this way he glides, so 
to speak, along the line of least resistance. 

The savage—so runs togda$’$ verdict of competent 
anthropologists—has a deep revernce for tradition and® 

1 The present artiale contams the expanded and recast, of a 

course delrvered 





custom, an automatic submission to their bidgings.e 
He obeys them “ slavishly, ”? “ ynwittingly?’ “ spog- 
taneously,” through “ mental énertia,” combined with 
the fear of public opinion of of’supernatyral punishment 
(Sidney Hartland); or agair? through a ¥ pervdding 
group-sentiment if not groupMinsfinct”’ (Rivers). I 
have already in a previous article statedsthe vtews of 
such contemporary writers as HobhouSe, Rivers, 
Sidney Hartland and Lowie, and I have submitted them 
to a searching criticism and have arrived at the con- 
clusion that neither the way in which the problem has 
een set forth, nor the solutions given, can be regarded 
as adequate. I have also tried to make,it clear that 
any shortcomings in theory or observation are due to 
the real difficulties and pitfalls of which this subject is 
so full. 

The extreme difficulty of the problem lies, I think, 
in the very complex and diffuse nature of the forces 
which constitute primitive law. Accustomed as we 
are to look for a definite machinery of enactment, ad- 
ministration, and enforcement of law, wẹ cast round for 
something analogous in a sawage community andy failing 
to -find there any similar arrangements, we copchide 
that all law is obeyed by this a propensity 
of the savage to obey it: 

PEE EE Oe E EE EE 
difficulty as the one overcomé by "Tylor in his “ mini- 
mum definition of religion.” By defining the forces*of 
law in terms of central authority, codes, ,ourts, and 
constables, we must tome to the conclusion that law 
needs no enforcement in a primitive community and ¢s 
followed spontaneously. That the savage does break 


the lay sometimes, though rarely and occasionally, has®, e 


been,recorded by o ers and taken into ) accquat ay 
builders of anthropological theory, who have always 
maintained that criminal law is the only lay of savages. 
But that his obsergance, of the rule$ 8f law finger the 
normal conditiops, when it followed and not defied, 4s 
at best partial, conditional, and subject to evasion’ 
that it is not enforced by any, wholesale motive like fear 
of punishment, or a general4submissian to all tradition, 


but by yery complex psychological and social induce- * 


“ments—all this is a state of affairs which” modern 


. Soo Naroaz, Anat 15, 1945, P sapii anise e Prflntsye Law.” . 
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anthro has so far completely ovgdooked. In the 
following account I shall try to establish it for one 
ethnographig prevince, north-west Melanesia, and I 
shall show reasons why observations of similar nature 
to thoge carried out by myself should be extended to 
othes societies in ortler to give us some idea about thei 
legal conditions. 

We shall approach our facts withea very elasto and 
wide conception of the problemebefore us. In looking 
for ‘law’ and “gal forges, we shall try merely to dis- 

ecover and analyse all the rules conceived and acted 
upop as binding obligations, td find out the nature of the 
binding forces, and to'clgssify the rules accotding to the 
manner ir? whjch they ære made valid. We shall see 
that by an, Inductive, examination of facts, carried out 
without any preconceiwed idea or ready-made defini- 
tion, we shall be enabled to arrive at a Satisfagtory 
classificatidn of the norms and rules of a primitive com- 


~ munity, at a clear distinction of pmmitive law from 


other f6rms of custom,’and at a new, dynamic concep- 
tion of the social organisation of savages. Since the 
facts of primitive law described in this article have been 
recorded i in Melanesia, the ps area of ‘ commurt 
cel and “promiscuity, ‘group-sentiment’ and 

clan-solidarity,’ of ‘ ese obedience’ and what 
not, the conclusions we shall be able to draw— 
which will dispose of these catch-words and all they 
stand for—may be of special interest. 


MELANESIAN Economics AND THE THEORY OF 


: PRIMITIVE COXDIUNISN. 


The Trobriand archipelago, which is inhabited by the 
Mélangsian community referred to, lies to the north- 
east of New Guinea and cdnsists of a group of flat coral 
isignds, surrounding a wide lagoon. The plains of the 


“elafid are covered with fertile soil and the lagoon teems 


with fish, while bèth „ford easy means of inter- 
cofamunication to the Inhabitants. Accordingly, the 
islands suport “a dense population mainly engaged in 
agricflture and fishing, but expert also in various arts 
amd crafts and keen on trade and exchange. 
Like all coral islanders, they spend a great deal of 
.*their time op the central lagoon. On a calm dgy it is 
alweayth canoes carrying people or*produce, or engaged 
ip one of their manifold systems of fishing. A super- 
«ficial acquaintance with these pursuits might"leave one 
with an mhpressint of arbi disggder, anarchy, com- 
pete lack ofsystem. Patient and painstaking observa- 
sins would soon reveal, however, not only that the 
natives have definite teghnical systems of catching 
fish and complex économictarrangements, but also that 


* they have a close organisation in théir working teams, 


and a fixed division of social functions. 


. 





is one man who is its rightful owner, while the rest act as 
a crew. All these men, who aga rule belong to the 
sgme sub-clan, are bound to each other and to their 
fellow-villagers by mutual obligftions * when the whole 
community go out @shjng, the Owner canact refuse his 
canoe. He musto out himself or let some ome else 
do it instead. The crew are equally under an obliga- 
tion to him. For reasons which ‘will presently become 
clear, each man must fill his place and stand by his 
task. Each man also receives his fair share in the 
distfibution of the cateh as an equivalent of his service. 
Thus the ownership and the use of the canoe consist of 
a series of definite obligations and duties uniting a ggoup 
of people igto a working team? 

What makes the conditions even more complex is 

“that the owners and the members of the crew are en- 
titled,to surrender thei» privileges to any one of their 
relatives and friends. This is often done, but always 
for a consideration, fora repayment. To an observer 
who does not grasp all the details, and does not follow 
all the intricacies of each transaction, such a state of 
affairs looks very much like communism: the canoe 
appears to be owned jointly by a group and used indis- 
criminately by the whole community. 

e Dr. Rivers in fact tells us that “ one of the objects of 
Melanesian culture which is usually, if not always, the 
subject of common ownershipfis the cance,” and further 
on, in reference to this statement, he speaks about “ the 
great extent to which communistic sentiments concern- 
ing property dominate’ the people of Melanesia ” 
(“ Social Organisation,” pp. 106 and 407). In another 
work, the same writer speaks about “ the sétialistic or 
even communistic behaviour of such societies as those 
of Melanesia” (“ Psychology and Politics,” pp. 86 
ang 87). Nothing could be more mistaken than such 
generalisations. There is a strict distinction and de- 
finition ig the rights of every one, and this makes owner- 
ship anythiag but communistic., We have in Melan- 
esia a compound and complex gystem of holding 
property, which in no way partakes of the nature 
of ‘socialism’ or ‘tommunism.’ A modern joint- 
stock company might just as well be called a ‘ com- 
munistic enterprise.’ As a matter of fact, any de- 
scriptions of a savage institution in terms such as 
‘communism,’ ‘ capitalism,’ ‘joint-stock company,’ or 
what not, borrowed from present-day economic con- 
ditions or political controversy, cannot be but mis- 
leading. 

The only correct proceeding is to describe the legal 
state of affairs in terms of concrete fact. Thus, the 
ownership of a Trohyiand ffshing canoe 1s defined by 
the manner in which the object is made, used and re- 
‘| garded with reference to the group of men who produced 


¢ Thus, Within each canoe it would be feund that there | it and enjoy ita possession. The paster of the canoe, 
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who acts at the same time as the head of the team and as 
the fighing magician*of the canoe, has first of all to 
finance the building of ą new craft, when the old onegis 
worn out, and ‘he has, to maintain it in good repair, 
helped in “this by the “yest of his*crew. In this they 
remañ under mutual obligations fo one another, to 
appear gach at his post, while every canoe is bound to 
come when a cSmmunal fishing has been arranged. 

In using the craft, every joint owner has a right to 
g certain place in it and to certain dutiesy privileges, and 
benefits associated with it. He has hts post in the 
canoe, he has his task to perform, and enjoys the come- 
sponding title, either of ‘master’ or ‘steersman,’ or 
“keeper of the nets,’ “or ‘watcher forefish.’ His 
position and title are determined by the combined 
action of rank, age, and personal ability. Each canoe 
also bas its place in the fleet dnd its part to play inthe 
manœuvres of joint fishing. Thus on a close inquiry 
we discover in this pursuit a definite system of division 
of functions and a rigid system of mutual obligations, 
into which a sense of duty and the recognition of the 
need of co-operation enter side by side with a realisa- 
tion of self-interest, priviges, and benefits. Owner- 

Amp, therefore, can be defined neither by such words as 
‘communism’ or ‘individualism,’ nor by referenae 
to nese company, system or ‘ personal entgr- 
prise, but by the concrete facts and conditions of use. 
It is the sum of duties, privileges, and mutualities 
which bind the joint owners to the object and to each 
other. 

Thus, in connexion with the first object which 
attracted our attention—the native canoe—we are met 
by law, order, definite privileges, a and a well-developed 
system of obligations. - 


J 
Tue BwDpINnG Force or Economic OBLIGATIONS. 


To enter more deeply into the nature ‘of these bind- 
ing obligations, let us follow the fishermen to the sHbre. 
Let us see what happens with the division of the catch. 
In most cases only a small proportion of it remains with 
the villagers. As a rule we should find a number of 
people from some inland community waiting on the 
shore. They receive the bundles of fish from the 
fisherman and carry them home, often many miles 
away, running so as to arrive while it is still fregh. 
Here again we should find a system of mutual services 
and obligations based on a standing arrangement be- 
tween two village communities. The inland village 
supplies the fishermen with vegetables: the coastal 
community repays with fis This arrangement is 
primarily an economicone. Itehas also a ceremonigl 
aspect, for the exchange has to be done according to an 
elaborate ritual. But there is also the legal side, a° 


system of mutual obligations whichforces the fisher- 
e . e 


man to repay Whenever he has received a 5 from his 


inland’ partner, and vice versa. Neither partner can , 


refuse, neither may stint in his return gift, neither 
should delay. , ° . 

What is the motive force behind these obligations ? 
The coastal an@ inland. villages respectively have, to 
rely upon each other fer the supply of food. On the 
coast the natives*hever have enough vegetable food, 


while inland the people age always in need pf fish. | 


Moreover, custom will have itethat on*fhe coast all the 
big ceremonial displays and distributions of food, 
which form an extremely” important aspect.ofthe ‘public 
life of these natives, must be nade with certain speči- 
ally large and fine varieties *of vegetable food, which 
grow only on the fertile plaises ipland.” ere, om the 
other hand, the proper substanse for a distribution and 
feast is fish. Thus to all other reasons of value of the 
Tespectively rarer food, there is added a artificially, 
culturally created dependence of the two districts upon 
one another. Qo that on the whole each comnfunity is 
very much in need ofits partners. If at any time pre- 
viously these have been guilty of neglect, however, 
“they know that they will be in one way or another 
severely penalised. Each community has, therefore, a 
weapon for the enforcement of its rights: reciprocity. 

This is not limited to the exchange of fish for veget- 
ables. As a rule, two communities rely upon each 
other in other forms of trading and other mutual 
services as well Thus every chain of reciprocity is 
made the more stringent by being part and parcel of & 
whole system of mutualities. oe A 

+ 
RECIPROCITY AND Doar ORGANISATION, e 

I have found only one Writer who fully appreciates 
the importance of reciprocity m primitive social | 
organisation. The leading German anthropologtsty. 
Prof. Thurnwald of Berlin? clearly recognises “die 
ear des Gesellschaftsbaus ” and the correspdhd- 

“ ®mmetrie von Handlungen.’s K Dje Symmetrie 

von oa aiga aber nennen wir das Prinzfp der 
Vergeltung. Dieses liegt tief verwurzelt im mengeh- 
lichen Empfinden—als adäquate Reaktion—und ihm 
kam yon jeher die grösste Bedeutung im gpzialen Leber , 

è (“Die Gemeinde der Bénaro,” Stuttgart. r421, 
i 76). (Throughout his monograph, which by the way 
is perhaps the best &ccount of the social o tion qf 
a savage tribe extgnt Prof. Thurntald i Ws how the 
symmetry of social structare and of actions pervades 
native life. Its importance as a legal binding’ fortteis 
not, however, explicitly stated by the writer, who seems 
to be aware of its psycholdgical fougdation “ in human 
feeling,” rather*than of its social function in safe- 
guarding the continuity and adequacy of mutual 
services. ad of 6 ° ` . 
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The old theories of tnbal dichotomyy*the discussions 
about the ‘ origfhs’ of ‘ phratries’ or ‘ moieties’ and 
of the duality in tribal subdivisions, never entered mto 
the nner or differential foundations of the external 
phenomenon of halving. The recent treatment of the 
“ dual organisation” by the date Dr? Rivers and his 
school suffers badly from the defect of ooking for 
recondite causes instead of analysing the phenomenon 
itself. eThe dual principle is either the result of 
“ fusion” or “ r “Splitting? *nor of any other sociological 
wataclysm. "ipi is the integral result of the inner sym- 
metry of àll social transactions, . of the reciprocity of 
o without which ao primitive community could 

exist. «A Ayal rganisatibn may appear clearly in the 
divigton of ea tribe into *two ‘moieties’ or be almost 
completely obliterafed-ebut I venture to foretell that 
wherever cargful inquiry be made, symmetry of -stwuc- 
ture will be” found in every savage society, as the in- 
dispensable basis of reciprocal obligations. 

The sociological manner in which the relations of 
reciprocity are arranged makes them yet more strin- 
gent. Between the two communities the exchanges arg 
not carried oyt haphazard, any two individuals trading 
with each other at random. On the contrary, every 
man has his permanent partner in the exchange, and 
the two have to deal with each other. They are often 
relatives-in-law, or else sworn friends, or partners in 
the important system of ceremonial exchange called 
kula. Within each community againg the individual 
partners are ranged into totemig subclans. So that the 
ar establishes a system of sociological ties of 
econo: nature, often qombined with other ties, 
between individual and individual, kinship group and 
kinship group, village and Village, district and district. 

Going over the relations and transactions previously 
“deftrbed, it is easy to see that the same principle of 
mutuality supplies tife safiction to each rule. There is 


` in @very act as well as at the basis of every status 


a sociological dualism: two parties who exthange 


*. setvicés and functions, each watching over the measure 


ofefulfilment and the fairness of conduct of the other. 
The master of the canoe, whose interests and ambitions 


„are bound up with his craft, looks after order ia the 


intgrnal transactions between the members of the gew 
and represents the latter externally. To hym each 
member, of the crew is bound at the time of construc- 


R tion ang ‘ver aftdr, when co-operation ig necessary. 


® Reeiprocally, the master hes to 


give gach man the 


ceortmoniaf payment at the feast a construction ; the 
master cannot refuse any one his place in the boat ; and 
* he has to see that each man Receives his fair share ai the 
‘catch. In this and in all the manifold activities of 
egonomic “order, the social behaviour of the natives is 
ebased on Rgwell-assessed @iwe-and-take, alfvays cas 


ticked off and in the long run balanced. There is no 
wholesale discharge of duties or acceptance of privileges ; 
ng‘ communpistic’ disregard of tally and ear-mark. The 
fret and easy way in which all „transactions are done, 
the good manners which pervade all and cover any 
hitches or maladjfistments, make it difficult fôr the 
superficial observer to see the keen self- interest and 
watchful reckoning whicb runs right through. To one 
who knows the*natives intimately, nothing is more 
patent than this. The same control which the master 


‘assumes withth his caħoe, is taken within the com- 


munity by the headman who is, as a rule, also the heredi- 
tary magician. e 


e 
. 
Law, SELF-INTEREST, AND SOCIAL AMBITION. 


If scarcely needs to be addeg that there are also 
other riving motives, besides the constraint of recip- 
rocal obligations, which keep the fishermen to their 
task. The utility of the pursuit, the craving for the 
fresh, excellent diet, above all, perhaps, the fascination of 
what to the natives is an intensely fascinating sport— 
move them more obviously, 1 more consciously even, and 
more effectively than what we have described as the 
legal obligation. But the social constraint, the regard 
fOr the effective rights and claiths of others is always 
préminent in the mind of the gattves as well as in their 
behaviour, once this is well understood. It is also 
indispensable to ensure the smooth working of their 
institutions. For in spite of all zest and attractions, 
there are on each occasion a few individuals, indisposed, 
moody, obsessed by some other interest—verg often by 
an intrigue—who would like to escape from their 
obligation, if they could. Any one who knows how 
extremely difficult, if not impossible, it is to organise 
a bady of Melanesians for even a short and amusing 
pursuit requiring concerted action, and how well and 
readily théy sét to work in their customary enterprises, 
wilf realise the function and the need of compulsion, 
due to the native’s conviction that Another man has a 
claim on his work. o 

There is yet another force which makes the obliga- 
tions still more binding. I have mentioned already 
the ceremonial aspect of the transactions. The gifts 


of food in the system of exchange described above 


myst be offered according to strict formalities, in 
specially made measures of wood, carried and presented 
in a prescribed manner, in a ceremonial procession and 
with a blast of conch-shells. Now nothing has a greater 
sway over the Melanesian’s mind than ambition and 
vanity associated with aedisplay of food and wealth. 
In the giving of gifts in the distribution of their sur- 
„Plus, they feel a manifestation of power, and an en- 
"hancement of personality. The Trobriander keeps his 
food in houses befer made and morehighly ornamented 
®s . * 
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than his dwelling huts Generosity is the highest 
virtug to him; and ‘wealth the essential element of 
influence and rank. Jhe association of 4 semi-cog- 
mercial transaction with definite public ceremories 
supplies another binding force of*fulfilment through a 
special psychological mechanism: “the desire for dis- 
play, the ambition to appear munificent, the extreme 
esteem for wealth and for the accumulation of food. 

We have thus gained some insight imto the nature of 
the mental and social forces which mæke certain rules 
of conduct into binding law. Nor is thé binding torce 
superfluous. Whenever the native can evade his 
oblxations without the Joss of prestige, or without the 
prospective loss of gain, he does so, egactly as a 
civilised business man would do. When the “ auto- 
matic smoothness ” in the run of obligations so often 
attributed to the Melanesian*is studied more slosely, 
it becomes clear that there are constant hitches in the 
transactions, that there is much grumbling and re- 
crimination and seldom is a man completely satisfied 
with his partner. But, on the whole, he continues in 
the partnership and, on the whole, every one tries to 
fulfil his obligations, for hê is impelled to do so, partly 
through enlightened self-interest, partly in obedience 
to his social ambitions and sentiments. Take the real 
savage, keen on e his duties, swaggering god 
boastful when he has ed them, and compare him 
with the anthropologist’s dummy who slavishly follows 
custom and automatically obeys every regulation. 
There is not the remotest resemblance between the 
teachings of anthropology on this subject and the 
reality of native life. We begin to see how the dogma 
of mechanical obedience to law would prevent the field- 
worker from seeing the really relevant facts of primitive 
legal organisation. We understand now that the gules 
of law, the rules with a definite bmding obligation, 
stand out from the mere rules of custome. We can see 
also that civil law,consisting of positive ordinarces, 
is much more deweloped than the body of mere pro- 
hibitions, and that a study of criminal law alone 
among savages misses the mos? important phenomena 
of their legal life. ‘ 

It is also obvious that the type of rules which we have 
been discussing, although they are unquestionably rules 
of binding law, have in no way the character of religious 
commandments, laid down absolutely, obeyed rigidly 
and integrally. The rules here described are essenti- 
ally elastic, adjustable, and they leave a considerable 
latitude within which their fulfilment is regarded as 
satisfactory. The bundles pf fish, the- measures of 
yams, or bunches of taro, can qnly be roughly assesseq, 
and naturally the qudntities exchanged vary according 


3 Examples of scaontrfic opmoas, which ascribe to pom law ın 
general sioh a Sa Aro vrO Iatha entitled 
PERRY ae rafecred to above. 





to whether thégishing season or the haryest is more 
abundant. All this is taken into afcount and only 
wilful stinginess, néglect, or laziness ‘are segarded as a 
breach of contract. Siace agning largesse is a matter of 
honour and praise, the average native will straiņ all his 
resources to be lftvish in kis measur. He knows, more- 
over, thateany excess Pa zeal and generosity is bound 
to be sooner or laftr rewarded. 


We can see now that a narrow and rigid congeptign | 


of the problem—a definition af ‘law ’%8 the machinery 
of carrying out justice in cases of trespass—would leave 
on one side all the phenomena to which we haye 
referred ‘In all facts described, the element or aspect 
of law, that is, of effective, sdtial constraint? consists in 
the complex arrangements which make people keep to 
their obligations. Among them the most important 
is the manner in which many transactiqns are linked 
into chains of mutual services, every one of {hem having 
to be repaid at some later date. The public and cere- 
monial manner‘in which these transactions arè usually 
carried out, combined with the great ambition and 


vanity of the Melanesian, adds also to the safeguarding 


forces of law. . 


Tae Ruwes or Law IN RELIGIOUS ACTS. 


I have referred so far mainly to economic relations, 
for civil law is primarily concerned with ownership and 
wealth among savages as well as among ourselves. 
But we could find the legal aspect in any other domain 
of tribal life. Take, for example, hę most character- 
istic acts of ceremonial life—the rites pf mourning and 
sorrow for the dead. Atefirst we sperceive th them, 
naturally, their religious character: they are acts of 
piety towards the deceased}, caused by fear or love or 
solicitude for the spirit of the departed As rigual 


and public display of emotion, they are also part ofthe” 


ceremonial life of the community? 
Who, however, would suspect a legal side to such 
religiofis transactions? Yet in the Trobyands there is 


not one single mortuary act, not one ceremony, Which is a 


not consideref to be an obligation of the performer 
towards some of'the other survivors. The widow weeps 
and yails in ceremonial sorrow, in religipus piety and, 
feag—but also because the strength of her gnef affards 
direct satisfaction to the deceased man’s’ brothers and 
mate relatives, It is the matrilineal group of 
kindred who, accor 
and mo are 
wife, though she lived with her husband, though*she 
should grieve at his death, though often she really and 
sincerely does so, remain#but a styanger, by the rules ~ 
of mafrilmeal Finship. It is her duty towards the 


*| surviving members of her husband’s clan, accordingly, 


to display ne grief, to keep œ long peried g ial 


to the natitetheory gf kinship * 
the people really bereaved. The ® 


© ce . 
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and to carry “the jaws -bone of her hugband for some 
years after flis death. Nor is this obligation without 
reciprocity. „At the first Ing ceremonial distribution, 
some three days afte; her husband’s death, she will 
receive from his kinsmen u ritual payment, and a 
substgntial one, fot her teays; anc at later cere- 


, monial feasts she is given mpre paymengs for the 


subsequent services of mourning. “tt should also be 


E kept in, mind that, to the natives, mourning is but a 


link in the lifttong chgin of reciprocities between 
busband and wife and between their respective families. 
. 

e. Tae Law or Marriacr. œ 

This drinks ug to the aifojgct of marriage, extremely 
impeftant for the anderstanding of native law. 
Marriage establishes’ now merely a bond between hus- 
Band and wil, but it also imposes a standing relation 
of mutuality between the man and the wife’s family, 
especially her brother. A woman and her brother are 
bound fo each other ‘by characteristic and highly 
important ties of kinship. In a Trobriand family a 
female must always remain under the special guardian- 
ship of one man—one of her brothers or, if she has none, 
her nearest maternal kinsman. She has to obey him 
and fulfil a number of duties, while he looks after her 
welfare and provides for her economically even after 
she is married. 

The brother becomes the natural warden of her 
children, who therefore have to him and not 
their father as {he legal head, of the family. He in 
turn has to loqk after them, and he has to supply the 
household with a econsiderapble proportion of its food. 
This ig the more burdensome since marriage being 
patrilocal, the girl has mo¥ed away to her husband’s 

community, so thaé every time at harvest there is a 
gerferal economic chassé-crotsé all over the district. 

After the crops are*takén out, the yams are classified 
ang the pick of the crop from each garden is put to a 
conical heap, emain heap in each garden*plot is 
e alway8 for the sister's household. e The sole purpose of 
albthe skill and labour devoted to this ‘display of food 
18 the satisfaction of the gardener’s ambition. The 
whole community, nay, the whole district, will sge the 

ganden produce, comment upon it , triticne, or praise. 
A big heap proclaims, in the words of my informant : 
‘t Look what I have done for my sister and her family. 
T am & “god gasdéner and m ne: t relatives, my 


© sister and her children, will, never suffer for want of 


foe)” ‘After a few days the heap is dismantled, the 

„ yams carrie in baskets tq the sister’s village, where 

” they are put’ up intp exactlytthe same shape in front of 

“the yamhouse of the sister’s husband? there again the 

members “of the community will see the heap and 

*admure it? i This whole e«esemonial sideeof the trang- 
e 


. 
e . s . 
e bd e 





action has a binding force which we know already. 
The display, the comparisons, the public assesgment 
e a definite psychological constraint upon the 
giver—they satisfy and reward. him, when successful 
work enables him tô give a generous gift, and they 
penalise and humilMate him for inefficiency, stinginess, 
or bad luck. : 
Besides ambition, reciprocity’ preWails*in this 


‘transaction as everywhere else; at times, indeed, it 


steps in almos upon the heels of an act of fulfil- 
menf. First of all, the husband has to repay by 
defnite periodic gifts every annual harvest contribu- 
tion. Later on, when the children grow up, they will 
come directly under the authority of their maternal 
uncle; the boys will have to help him, to assist him in 
everything, to contribute a definite quota to all the 

payments he has to make. His’ sister’s daughters do 
but little for him directly, but indirectly, in a matrilineal 
society, they provide hım with his heirs and descendants 
of two generations below. 

Thus placing the harvest offerings within their 
sociological context, and taking a long view of the 
relationship, we see that evety one of its transactions is 
justified as a link in the chain of mutualities. Yet 
taking it isolated, torn out of its setting, each trans- 
acijon appears nonsensical, intelerably burdensome 
and, sociologically, meaningless, also no doubt “ com- 
munistic” | What could be more economically absurd 
than this oblique distribution of garden produce, where 
every man works for his sister and has to rely in turn 
on his wife’s brother, where more time and energy is 
apparently wasted on display, on show, on the shifting 
of the goods, than on real work? Yet a closer analysis 
shows that some of these apparently unnecessary 
actigns are powerful economic incentives, that others 
supply the legal binding force, while others again are 
the directs result of native kinship ideas. It'is also 
clear that we can understand the legal aspect of such 
relations only if we look upon them,integrally without 
over-emphasising aya one link in the chain of reciprocal 
duties. 

The real reason m all these economic obligations are 
normally kept, and kept very scrupulously, is that failure 
to comply places a man in an intolerable position, while 
slackness in fulfilment covers him with opprobrium. 
The honourable citizen is baund to carry out his 
duties, though his submission is not due to any instinct 
or intuitive impulse or mysterious ‘ group-sentiment,’ 
but to the detailed and elaborate working of a system, 
in which every act has ity own place and must be per- 
formed without fail, Though no native, however 
intelligent,” can formulate this State of affairs in a 
“general, abstract manner, or present it as a socid- 


logical theory, yet every one is well, aware of its exist- 
%. ia . 


Supplement to “ Nature,’ February 6, +1926 


15 





ence, and in each concrete case he can foresee the 
consequences. * 
Tue RULES qf CusteM DEFINED AND GLASSIFIEI$ 
If ye designate the’sum total of rules, conventions, 
and patterns of behaviour as the bedy of custom, there 
is no doubt that the native feels a strong respect for all 
of them,*has # tendency to do what others do, what 
every one approves of, and, if not drawn or driven in 
` another direction by his appetites qx interests, will 
follow the biddings of custom, rather than any other 
course ‘The force of habit, the awe of traditional 
cogimand and a sentimental attachment to it, the 
desire to satisfy pubkic* opinion—all combine to make 
customi be obeyed for its own sake. ‘In this the 
‘ savages’ do not differ from the members of any self 
contained communit? with ‘tslimited horizon, whether 
this be an Eastern European ghetto, an Oxford college, 
or a Fundamentalist Middle West community. But 
love of tradition, conformism, and the sway of custom 
account but to a very partial extent for obedience to 
rules among dons, savages, peasants, or Junkers. 
Limiting ourselves strietly to savages once more, 
there are among the Trobrianders a number of tradi- 
tional rules instructigg the craftsman how to ply his 
trade. The inert agd uncritical way in which these 
rules ae obeyed is due ¢o the general * conformism of 
savages’ as we might call it. But in the main these 
rules are followed because their practical utility is 
recognised by reason and testified by experience. 
Again, other injunctions of how to behave in associating 
with one’s friends, relatives, superiors, equals, and so on, 
are obeyed because any deviation from them makes 
a man feel and look, in the eyes of others, ridiculous, 
clumsy, socially uncouth. These are the precepts of 
good manners, very developed in Melanesia and “most 
strictly adhered to. There are furthgr rules laying 
down the pr ings at games, sports, entertainments 
and festivities, rules which are the soul and substance 
of the amusement or pursuit and are kept because 
it is felt and recognised that any failure to ‘ play 
the game’ spoils it—-that is, when the game is 
really a game | In all this, it will be noted, there are 
no mental forces of inclination or of self-interest, or even 
inertia, which would run counter to any rule and make 
its fulfilment a burden. It is quite as easy to folow 
the rule as not, and once ybu embark upon a sporting 
or pleasurable pursuit, you really can enjoy it only if 
you obey all its rules whether of art, manner, or game. 
There are also norms pertaining to things sacred and 
important, the rules of Magical. rite, funerary pomp, or 
what not. These are primarily backed up by ‘suptr- 
natural sanctions and by thé strong feeling that sacreg 
matters must not be smpe with. By af equally 
e? 


. ° 


strong moral force are maintained certairt rules of 
persomal conduct towards near relatives members of 
the household and,others towards whom strong senti- 
ments of friendship, loyalty, or devotion are felt, which 
back up the dictates of the social code. 

This‘brief catglogue is not an attempt at a ciassificy- 
tion, but is mainly meant to indicate clearly that, besides 
the rules of law, shere are several other types of norm ° 
and traditional commgndment which are backed up by 
motives or forces, mainly °psychologgeal, in any case ° 
entirely different from those which are cHaracteristic of 
law in that community: Thus, though in my survey 
attention ehas naturally been mainly focussed on the 
legal machinery, I was not gntent on proxying that all 
social rules are legal, but ‘n dhe contrary, I wanted to 
show that the rules of law form, but one’ well-defined 
category within the body of custom. 


e 
AN ANTHROPOLOGICAL DEFINITION OF LAW. 


The rules of Jaw stand out from the rest in that they 
are felt and regarded as the obligations of one person 
and the rightful claims ofanother. They are sanctioned 
not by a mere psychological motive, but by a definite 
social machinery of binding force, based, as we know, 
upon mutual dependence and realised in the equivalent 
arrangement of reciprocal services, as well as ih the 
combination of such claims into strands of multiple 
relationship. The ceremonial manner in which most 
transactions are carried out, which entails public control 
and criticism, adds still more to their binding force. 

We may therefore “finally dismiss the view that 

‘ group-sentiment’ or ‘ collective resfonsibijity ’ are 
the only or even the ‘main force which enaures 
adhesion to custom and which makes it bidding o 
legal. Esprit de corps, solidarity, pride in one’s com- 
munity and clan exist undoubtedly. among the Relae 
nesians—no social order copld ke maintained without 
them in any culture high or low. I only want to gnter 
a caution against such exaggeratede views as those of 


Rivers, Sidney Hartland, Durkheim, and*others, which e 


would make this unselfish, impersonal, unlimited ois $ 
loyalty the corner-stone of all social order ın pringti 
cultures. The savage is neither an extreme ee 
tivi&’ nor an inéransigent ‘ individuali8t ‘hei is 
mån in general, a mixture of both. . i 

It results also from the account here given that 
primitive law does not consist fyclusvdy or even e 
mostly of negate amjunctions, nor is all Avage, law, 
criminal lawet So far ‘we have met with, pogtive 
commandments only, the breach of whigh is penalised 
but not punished, and machinery ofewhich can bye 
no procrusteangmethods be stretched beyond the line 
Seth Peers A a et 
to above. e . . 
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which separafes ci¥il from criminal lay. If we have 
to provide #he ules described in the articles with 


some modern, hence necessarily ipappropriste, label, 
they must Be called the body, of ‘ civil law’ of the 
Trobriand Islanders. ° 
‘Civă law,’ the, positive law gqyerning: ‘all the 
phase of tribal life, consists then of a body sof binding 
* obligations, regarded as a right bponeparty and acknow- 
ledged as a duty by the other, kept in force by'a specific 
* mtcharfism of regiprocity, afid publicity, inherent in the 
structure of their society’ ‘These rules of civil law are 
Blasticeand possessing a certain latitude. They offer 
not ohly penalties for failure, but also premiums for an 
overdose of fulfilment. *Their stringency is’ ensured 
throug® the ational apprectation of cause and effect 
by the natives, combihed with a number of social and 
personal sentiments such as ambition, vani » pride, 
desire of self-@nhancement by display, and ‘attah- 
ment, friendship, devotion and loyalty to the:kin. 

It scagcely needs to be added that ‘Jaw’ ahd ‘legal 
phenomena,’ as we have discovered, described, and 
defined them in a part of Melanesia, do not consist i in 
any independent institutions. Law represents rather® 
an aspect of their tribal life, one side of their structure, 
than any independent, self-contained social ‘arrange- 


* ments. Law dwells not in a special system of decrees, 


which foresee and define possible forms of non-fulfil- 
ment and provide appropriate barriers and remedies. 
Law is the specific result of the configuration of obliga- 
tions, which makes it impossible for the native to shirk 
his ee suffertng for it in the future. 


è ” sprout LEGAL “ARRANGEMENTS: 


The rare quarrels which oecur at times take the form : 
of an exchange of public expostulation (yakala), in 
“ghieh the two parties assisted by friends and: relatives 
meet, harangue onee anather, hurl and htirl back 
recriminations. Such littation allows people to give 
vent to their feelings and shows the trend of public 

e opinion, and thus it may be of agsistance in settling 

“disputes. Sometimes it seems, however, only to 
harden the litigants. In no case is there any definite 
, sentence pronounced by a third party, and agreement 
* byt s seldom reached then and titre. The 
therefore" is aespecial legal arrangement, but: of small 
importance and not en toncling: the heart bi legal 

> constrairtt.e ° . 

e Sgme dther BA legal motinas E also be 
meptioned here. One of them is the kħytapaku, the 
magical protegtion of property by means of conditional 

“curses. Whe a man ownycoco or areca palms in 
distant spots, where it is impossible to beep watch over 
them, he aftaches a palm leaf to the trunk of th¢ tree, an 
jadication “mat, a fortoula ,has been uteret, which, 
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automatically would bring down ailment on the thief. 
Another institution which has a legal side is‘the kaytu- 
butabu, a form of magic performed over all the coconut 
trtes of a cbmmunity to bring*#bout their fertility, as 
a rule in view of am approachihg feast. eSuch magic 
entails a strict prghibition to gather the nutseor to 








partake of coconut, even when imported. A similar 


institution is the gwara.5 A pole & planted oa the reef, 
and this places a taboo on any export of certain valu- 
able objects, exghanged ceremonially in the kula, while 
theireimportatjon on thg contrary is encouraged. This 
is a sort of moratorium, stopping all payments, without 
any interference with the receipts, which also aima at 
an accumulation of valuable objects before a big cere- 
monial distfibution. Another important legal feature 
£ a sort of ceremonial contract, called kayasa.* Here 
thedeader of an expeditiap? the nmster of a feast, or the 
entrepreneur in an industrial venture, gives a big cere- 
monial distribution. Those who participate in it and 
benefit by the bounty are under an obligation to assist 
the leader throughout the enterprise. 

All these institutions, kayasa, kaytapaku, and js 
butabu, entail special binding ties. But even they are 
not exclusively legal. It would be above all a great 


: mistake to deal with the subject of law by a simple 


enumeration of these few arrangements, each of which 
sulfServes a special end an@ fulfils a very partial 
function. The main province of law is in the social 
mechanism which is to be found at the bottom of all 
the real obligations and covers a very vast portion of 
their custom, though by no means all of it, as we know. 


CONCLUSION AND FORECAST. 


I have dealt here only with one province of Melanesia, 
and the conclusions arrived at have naturally a limited 
These conclusions, however, are based on facts 
observed by a new method and regarded from a new , 
point of wiew? so that they might stimulate other 
observers to fake up a similar ling of study in other 
parts of the world. With a wider and more elastic 
“minimum definition ’ of law, there is no doubt that new 
legal phenomena of the same type as those found in 
N.W. Melanesia will be discovered. There is no doubt 
that custom is not based only on a universal, aindiffer- 
entiated, ubiquitous force, this mental inertia, though 
this unquestionably exists and adds its quota ‘to other 
constraint. There must be in all societies a class of 
Tulgs too practical to be backed up by religious sanctions, 
too burdensome to be left to mere goodwill, too on- 
ally vital to individualg to be enforced by any berac 
agency. This is the domain of legal rules, and I venture’ 
to foretell that reciprocity, systematic incidence, 
publicity and ambition will be found to be the main 
factors in the binding matHfinery of primitive law. 
© Comm. the ecncunt of thna"rfititntion m s Argonante of the Western 
Pacific ” m Index av Gwera), 
a kn and an the prwent waters “The Natives of Masha 
R Sac. of 


pions 
uts af the Pacific.” See m ay. Keyass. 
“ Argona: Vistan x ndox 





. 
e e 
s 
. i 


Printed in Goch ii R&R 


x, Lorren, Aaraburgly 


ee 


Supplement to NaTURE: 














No. 7944" 7 = oe: oe . s APRIL 4 1926 
é ô . È e 


‘Man in the Past. 


Les origines de Phumanié. Par Prof. René Verneau. 
(Bibliothèque générale illustrée, x.) Pp. 80+59 
planches. (Paris : F. Rieder et Cie, 1926.) 15 frarfcs. 

To"summarise adequately and in popular language the 

present position of.our knowledge of the origin and 

development of mankind in a compass of less 

eighty pages of not very amall type, is a feat which is 
possible only to a m#&ster of kis subject with a gift of 
lucid exposition such as Prof. Verneau. In this little 
book the uninstructed reader will find all that is 
essential for a thorough understanding of the elements 
of his subject and the ing upon it of the geo- 
logical and paleontological evidence. Nor has the 
author hesitated to deal with matters on which the 
views of experts differ. Even such questions as the 
antiquity of the Calaveras skull and the theories of 

Ameghino on the antiquity of man in South America 

are briefly discussed and the points at issue set forth. 

On the question of Weanderthal man, Prof. Verngau 

gives a succinct and Gat Ly apu aeaa of th 

evidence upon which is based his own view that 

Neande man is not an aberrant and extinct form, 

but stands in the direct line of descent as evidenced 

by atavistic such as the Australian. Prof. 

Verneau’s exposition is tly helped by a very full 

series of remarkably well produced illustrations which 

alone would make this little book a possession to be 
desired by any archeologist. 


Prehistoric and Roman Wales. By Dr. R. E. M. 
Wheeler. Pp. 229. (Oxford: Clarendon Piss ; 
London: Oxford University Press, 1925 ) 18s. net. 

Wares is a country which presents many Wifficulties 

and many pitfalls to the student of prehistory. The 

evidence is often,scanty and sometimes, when con- 
sidered in relation to the succession of cultural periods 
elsewhere, entirely ; and both in its character 
and in its distribution it is frequently puzzling to 
interprete In the present volume, Dr. Wheeler has 
essayed to weave a connected story out of this material 
and, within the limitations imposed by the nature of 
his data, he has been eminently successful. His views 
are sane and cautious, but at the same time inspired 
with an imagination which is kept under careful 
restraint by a keen appreciation of how far his facts 
are capable of carrying the proof of any suggested con- 
clusions. As an example may be cited the skilful use of 

robable climatic and g phical conditigns in explain- 
its the character par ese ten of the paleolithic 
implement in Wales, the emergtnce of the area. as & 
meeting place of culture from east and west, and its 
final transformation into a true frontier province under® 
the Empire. His „word caution xo regard to the, 


Our Bookshelf. j E 


perhaps, too. exuberant. plotting of pgehistori@ trade 
routes is timely as well as Characteristic. Amid so 
much that is excellent, a special pane on the 


valuable summary and analysis of our ae know- 

ledge of Reman Wales may not be out o 

Mystery Cities : Tploraiot and A in Luba- 
aniun. By Thomas Gang. Pp." 257 33 plates. 
(London: Gerald Duckworgh An Co., . 1925.) 


2is. net. ae 
Dr? Gann is well known as an explorer ty thé realms 
of Central American archeology, and needs no intro- 
duction. Those who have read his “In an Unknown 
Land” can have no doubt of his ability to describe 
his adventures in pursuit of scientific data with a ° 
graphic power and a humour which endear him to 
he hearts of his readers, while giving a sufficient 
account of his results to make his book of permanent 
value as a record. He here describgs his journey of the 
season 1924-25 in British Honduras, first to explore e 
mounds at Xunantunich and afterwards to Lubaantun, 
where he joined Lady Brown and Mr. Mitchell-Hedges, 
his fellow-concessionaires, and continued the work of a 

ing preliminary reconnaissance. 

One of the results of the journey, as is well known, was 
the -discovery of the kable agphitheatre which ° 
has no parallel in the whole area once occupied by the 
Maya. It provided sea accommddation tor at 
least 5000 people “or at a pinch poskibly 10,000,” gnd 
measures approximately 350 feet from east to west by 
300 feet from north to south, the greater part of the 
space being taken up by seating apd standing accgm- 
modation for the spectators of whatever was takgng* 

lage in the arena. There is g pathetic interest in turn- 
ing from Dr. Gann’s description of the monuments of + 
the ancient Maya to his account of their degenefate 
descenfants of ial to whom be’ does more on 
justice as 

Aspects of Psychology. ° 


e 

(1) Education as the Psychologist Sees It. By Prof. W. 

B.e Pillsbury. Pp. ix+342. (New, York: The, 
Macmillan Co. , £925.) 8s. 6d. net. 

(2) “Old and New Viewpoints ın Psychology. By Prof. 
Knight Dunlap. Pp. 166. (London: Henry : 
Kimpton, 1925.), TOS- 6d. net, p 

(1) Pror. PILLSApRY aims at prefenting® è concise 

summary of the robienia pi pi the teacher as they appear ° 

to the psychologist. The first part deal? with «he 

statistical side of psychological research agd the nature 

of mtelligence. Then sa a an account ef the general e 

psychological processes laws hebpful to the teacher, 

namely, instinct, ‘habit, attention, reasoning. A chapter 

is deyoted to feeling and emotion in relation to dis- e 

cjpline. At the end of each gheptéy is a ligt of Questions.e 

e 


. . O 4e ad e 
x ° 


o The chapters on spiritualism and on the comic are 


e Mr. THORBURN has attempted to discover how far the 
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To the geacher with a good psychological training the 
book is a ugefulasynopsis of much scattered work, but 
to the beginner apd to the general yeader, to, whom the 
wtiter also Wishes to appeal, it may give the entirely 
illusory idea that much more is*known than is actually 
the casg. There is little indication of what is hypothesis 

m hat is theory.* The integpolatior of physiologi 

for example, the synaptic hypo , to ex- 
. Ta associated acts—does not elueylate psychological 
occurrences. The account of correlation is of little 
value t any one who already krfbws it and inadequate 
as a first introffiction. df it is necessary to introduce 
fe Freudian theories at all, then more space should 
e been, devoted to them ; scasual criticism, with no 
indidation of the data for criticism, is out of place jn 
an elementary book. The difference between suppres- 
sion and réppeagion is not °mgde clear. 
Akhough somewhat, stereotyped, parts of the text are 
intefesting. Its defectsare largely due to its'note form. 
. (2) en Dunlap has brought together a n of 
pare bs fivesby him to various societies, and, as might 
expected, they are of unequal value. I The first 
chapter, on mental measurement, is the best, being a 
very able review of current work on tHe subject. The 
author gives an account of the work leading up to the 
present-day intelligence tests ; he describes the aims and 
methods of the tests, discusses the claims legitimate and» 
illegitimate of workers in this field, and issues a warning 


against the futility pf many popular expositidns. 


. somewhat sketchy accounts of a vast field. Dr. 
McDougall’s theory of laughter published in this 
journal In 1903 might help to RA AAS some of the 
problems of the latter. The chapter on present-day 
schools of psychology enables the author to tilt at all 
the more outstanding current gystems. Doubtless the 
a ardent Frefidian would agree with the author that 

“ répress effettively ” is the greatest asset a human 
individual ‘can hive: the “rouble lies in the adverb 
attached. 

As lectures they must Hhve been very seins ; 
whether they meritgbook form is doubtful.’ i 


. ' 

AA and the Uncansaous : a Psychological Approach to 
a Problem of Philosophy. By Jobn M. Thorbúrn. 
Rp. xii+242. (Londoh: Kegan Paul and'Co., Ltd., 
1925.) ros. 62. net. ie 


roblems of art and the sources of its ims iration may 

«estated in the light of contemporary theories of the 

unconscious. He by considering a domain 

„Where we are all artists, Se ee 

; op to relate this to the problemi of the nature and 

origin df the.imagination, art and the archaic, the 

fuħction of symbolism, etc. The range of "subjects 

e discussed is aide Ra a ee architecture, 
paintings ånd m 

e The author has derived much i ins an from the 

writings of Freud and Jung, but he oes not therefore 

make the migtake of neglecting conscious processes in 

e his enthusiasm for the rechten of The! |book is a 

contribution to the*interpretation of apt, to philosophy, 

‘and to thg psychology of the i tion. e is 

net easy and in places is decidedly laboured, due 

e obvious a the diffigulty qf the concepts ° 


'Arteriosderosis : 








Medical Science. 


a Summary View. By the lave Rt. 
Hon. Sir,T. Clifford Allbutt, ,Pp. vjii+108. (Lon- 
don: Macmillan and Co., Ltd;, 1925.) 5s. net. 

INTENDED for the bfisy practitioner; this summary of 

a larger work contains added material which makes 

the essay an admirable statement Of the present state 

of knowledge of the subject. SirsHumphry Rolleston, 
who saw the little work through the press, reminds the 
reader of addition» made by the author to the science 
and art of madicine. “Some of these are now so 
thor8ughly ingorporated in cofhmon knowledge and 
practice that our indebtedness in this respect is largely 
fofgotten, such as the invention of the. Te clinical ther- 

mometer now in use and the description of syphifitic , 

disease ofethe cerebral arteriés.” His distinction 

between hyperpiesia, or high blood pressure of obscure 
drigin, and the hyperpiesis of renal disease, which is 
in ene sense the kerel gf the essay, will also take its 

tn medicine survi ‘the elucidation of what 
is now obscure. For the light shed on the difficult 
problems of arterial disease and its consequences the 
volume will have many readers. It deserves a wider 
public for its amazing skill in the marshalling of hosts 
of facts and its delightful literary style. 

Lister and his Achievement: ‘being the First Laster 
Memorial Lecture delivered at the Royal College of 
Surgeons of England on May 14,7925. By Sir Wm. 

e Watson Cheyne. Pp. iv+136. (London: Pong- 
aans, Green and Co., 1925.) 9s. 6d. net, 

Tue First Lister Memorial Lecture was a compression 

of a short history of Listers work. Both are here 

printed together; the first occupies the opening 
thirty-eight pages of the volume and the second. the 

Temainder as an appendix. Without consideration 

of the necessity of such an arrangement if the lecture 

is to be given permanence in its original form, the 
plan is nevertheless not a perfect mode of presentation. 

At the same time ho one who is genuinely interested 

in the development of soli a and in the life of its great 

English exponent wo sacrifice any one of the 

glimpses which Sir Watson Cheyne has given of his 

great teaghere It may be said, however, that the 
eargest championship of the whole technique and 
nomenclatute of Lord Lister’s practice met with in 
these pages as against the newer “improvements ’ is 
now receiving much more support than formerly from 
many surgeons, and we may still see a revival of 
anitsepitc surgery. s 
Natural History. 

(1) The Monkeyfolk of South Africa. By F. W. Fitz- 
simons. Second edition. Pp. xiv +172 +48 plates. 
(London: Longmans, Green and Co., 1924.) ros. 6d. 
net. 

(2) Chats on British Mammals : Ungulates, Carnivores, 
and Inseđdivores. By Dr. Jas. J. Simpson. Pp. 
122+4 plates. (London: The Sheldon Press; New 
York and Toronto : The Macmillan Co., 't924.) 

© ase6d. net. > ; 

(1) IN his preface Mr. Fitzsimons says: “I am a 

“strong advocate of books being written in simple 


language, becaust they are then easily comprehended 
Ly ° ° . 
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by learned men and women, as well as the most ignorant 
schoq|boy or girl.” t sentence may not be a model 
of tactful expression, but it shows consideration for the 
learned, and theft, alas‘ “is far from general. The a 
also says, ery truly,” that: “In the degree that a 
writez’is able to intérest the mind of the reader, so just 
in that degree will he succeed in impressing the cells 
of the grey matter of the brain. Unless the teacher 
succeed if arovfsing the intelligent interest of his pupil, 
he can make but little headway.” , There is, however, 
a right and a wrong way of doing this, and most 
certainly Mr. Fitzsimons has followed the lgtter. 
Apparently imagining it to be impossible to give a 
direct and at the same time an interesting account of 
the monkeys of South Africa.and their habits, he has 
chosen to play the part of a talkative and most irri- 
tatingly well-informed monkey. Many a moralist, no 
doubt, has used such a device for the conveyance and 
gilding of his philogpphic pills; but the naturalist 
should remember that he if dealing with lilies ‘and 
refined gold. 

(2) A glimpse of the right way to arouse and secure 
the “intelligent interest” of a pupil in his natural 
surroundings may be got from Dr. Simpson’s “ Chats 
on British Mammals,” an early one of a series of little 
books containing the admirable “ten-minute” talks 
on natural history broadcast by the author from the 
Cardiff Station. M. A. C. H. 
Anynal Life in ihe Seq. By R. J. Daniel. Pp. 119 +4 

plates. (Liverpool: University Press of Liverpool, 

Ltd. ; London: Hédder and Stoughton, Ltd , 198s.) 

ss. 6d. net. 

Me. DANIEL gives a popular account of marine creatures 
from microscopic plants to fishes and whales, finishing 
with descriptions and explanations of various legendary 
sea serpents. It is a well-planned book, simply written, 
and willeserve admirably for a first step towards 
interesting untrained observers in all that is to be 
found in the sea, the habits of the animals living in it, 
and the various phenomena connected with them, 
besides simple discussions of physical and chemical 
conditions from the surface to the depth of the ofean. 
The larger sea animals are most to the fore—fishes, 
whales, and giant cuttles—the illustrations bing culled 
from many sources including some from*ancient raps 
and old pictures gf sea monsters. Deep-sea animals 
are given special prominence, and the short account 
of conditions and life ın the aean depths is perhaps 
the best part of the book. In the small s of 
117 pages an amount of interesting information has 
ee included that might well have made a larger 
volume. 


Concerning the Habits of Insects. By F. Balfour- 
Browne. Pp. x+169+9 plates. (London: Cam- 
bridge University Press, 1925.) 6s. net. 

Tms small volume is the afterfhath of the Christmas 

lectures, intended for a juvenile audience, which the 

author delivered at the Royal Institution in 1924. Its 
aim is to stimulate an interest in insect Ife and induce 
others to make observations jn, the wide field befog 
them. In the first chapter the author utilises his own 
favourite studies of water-beetles as an example of whate 
insect collecting may lead to. It is true that most of 
the real investigators in entomologyswere at one time, 


in thejr lives Mlectors. There are also a gteat many 
folk who remain real collectors witbofit ever becoming 
real entomologists? It 1s hoped that Mr. Balfour- 
Browne’s book may lead to some depletion of the ranks 
of the latter class and, if so, retard the extinction of 
some of the more rare local insects, . 

° In Chapter 2 the authér describes his own delig 
simple anceffective methods of observing the behaviour 
of some of the corffnofer solitary bees and wasps. The 
su three chapters are devoted to phases of the 
habits of caterpillars, dragonflies, agd waterbeetlés. 
All these accounts are wii in a pleasing freshness 
of style, and there is no mistaking that the author has 
observed personally most of what he writes about. 
The book* concludes with remirks on the economic 
significance of insects espeelally in relation to the 
transmission of tropical di Thi¢ apologia, as we 
may call it, for entomology wins up witlf an allusion 
to the possibility of a livelihoed now being earned by 
its pursuit, although Mr. Balfour-Browne, deplores any 
one taking up the subject with that intention. 

A, D.I 


Notes on the Bisds of Cley, Norfolk. By the late H. N. 
Pashley. Pp. 138+2 plates. (London: H. F. and 
G. Witherby, 1925.) 7s. 6d. net. 

elie late Mr. Pashley had the good fortune to live for 
many years on a of the Norfolk goast which 1s 
almost unrivalled in the British Isles as a locality for 
rare migrants, and as a practising and well-known 
taxidermist he had great numbers of interesting speci- 
mens through his hands, in addition to the birds which 
he saw or obtained himself. The greater part of his 
small book—now published just after his death at the 
age of eighty-one years—consists of extracts from his 
ornithological diafies cgvering a pegiod of thirty-eight 
years: this is a rich mine of inférmation. There 
follows a systematic list in which the*chfef facts are 
conveniently summarised for each Species. Theraare 

also a few pages of more general reminiscences. e 
One of the most interesting points which emerges 

relates to the changes which have taken place wighin 


the period covered. As Mr. B. B. Riviere says inghig® 


foreword, “The Shore-Lark and Lapland Bunting, 
which in the sixties and ejghties respectively were 
regarded as very great rarities, are now regular wiħter 
visitors to Cley, the former in coygsiderable numbers. 
The Black-tailed Godwit, no specimen of Which appears 
to have found its way into Pashley’s shop until ee 
year 1917, has since then occurred regularly inethe 
neighbourhood as an autumn, and occasional spring, 


migrgnt ; whilst the Sandwich Tern, a sare passer-by, e 


of the eighties, noW breeds in hundreds, almost,wighin 
sight of Mr Pashley’s windows.” These ure gtati 
facts to*set off against the depletion of our avifarfna 
in 80 many other directions. begs Oe « 
e ° 
Zoological Handbooks, | ° 
Zoologisches Worterbuch. Von Dr. Erwin “Hirsth- 
Schweigger. eit’s Sapmlung Wiss&nschaftlicher 
Wörterbücher.) Pp. vit +628. 
Walter de Grwyter und Co., 1925). 26 gold marks. , 
Tms short zoological dictionary is intended ‘as a ‘ first 
aid’ for professional zoologists, teachers, students, and, 
amateur naturalists, its objéct beifig to Provide a means 
e e e ° e s 
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of rapid orientation, without enterifg into minute | well to study page 9 and ask how the reader 
details. The ground covered i is not restricted to zoology | will know by i on whether certain worms “, have 


in the narrow sefise, but includes tytology, anatomy, 
genetics, and theoretical biology in general. : 

As regards systematic zoology, the higher sub- 
divisiorts down to ogders and the most, typical families 
arewêll represented. Brief disfmoses of theselare 


Pave The value of these “diafnoses dnd other 
ns is enhanced by numgrous cross-references. 

fips are provided with index- 
numbers of the “ Bibliotheca Zoologica,” to which the 
feader, is referred for further, information. : The geo- 
grpphical distribution of separate forms is indicated in 
a similar manner, the Feapective regions arranged 
at the ef the ‘book i in ¢abular form. The classifica- 
tion sant ted%s tilso a atthe end, side by side with 
that of the * Biblio ologica.” A useful feature 
of the dictionary is the ree ae of Latin:and latin- 
Bed words ang the Sevenology of these and other foreign 
words, giveħ in brackets. 
Ina Anes of this it is perhaps inevitable that 
certain inaccuracies occur. Thus the taria 
(or Aggregatide) are referred to the inida 
instead of to the Coccidia ; the causative organism of 


a malaria is referred to as Plasmodium precos y 


out mention of the name P. falciparum. The 
retention of ’s artificial group Binucleata 
does not accord with the view of most protozoologists. 
The various members of the family Filariidæ, which 
actually belong to different genera, are all placed i in one 
genus, Filaria, These minor defects do not detract 
from the general merit of the book, whieh may be 
recommended as a useful short e to 'zoological 
nomenclature: . Aʻ.- HOARE, 
Animal and Diim, a Prias Reference 
Books, for Students of Elementary Zoology at Secondary 
Ghools, Colleges, and the Untversities ; being a Time- 
saving Synopsis wiih Provision for a Dagest of Lecture 
Notes and Sketches. By Douglas M. Reid.: (Griffin’s 
. Scientific Text-bapks.) Pp. xv+51 (every other page 
ca (London: Charles Griffin and re Ltd., 
1925.) 6s. net. | 
THE purpose of this volume is expressed in the opening 


lings of the prefage : “‘ Experience in teaching students 
of zoology shown that many who are unfamiliar 


. With the laws and principles of classification lose much 


various books to «determine the 
. and to meet this neéd 


tine in 

position of some organism, . . 
the present synopsis is provided.” It must'be said at 
e „Once that the volume will require juan y ethendgtions 
ang additions if it is to enable the aident to. rengine 

thg position of the animals he sees or collects., ' A 
of the small subdivisions containing relatively rare 
HA have been omitted and the' space so 
a obtainede vote? to a fuller Agfinetion of the main 
° groups. Many of the definitions gontajn loose state- 
ments “which will lead to misunderstanding; e.g. 
ithelium absent ” is given as one of the characters 


* of Nematodk (no doubt *geelomic epithelium was 


intended), and Gdrdius is said to he free living—a 
"statement which takes little account of the life-history ; 
the Zoantharia are defined as having a: ‘calcareous 
*skeleton, Btt the example af the order cowrectly cited ig 
Actinia, which has no skeleton. The author would do, 


are given, 7 
. together with references to some of the genera and 


chaetae,” if in all Polycheta the “ head end 

is fitted with tentacles”; i if thé postétior sucker of a 
leech is on the postentor, nee why the leocheg alone 
among annelids gre cited as exhibiting embyyonic 
development ; if Gephyrea are hermaphrodite (see 
Bonellia) and the mouth and anus are at the opposite 
ends of the body (see Sipunculus), and why the presence 
of a vascular gyatem and nephridia are noted in. 
Gephyrea but, left unnoticed in- Oligochwta and 
Polycheta, where they (especially the vascular system) 
are much more typical. 

We do not feel able to recommend this volume as 
tending to a solution of the student’s difficulties in 
classification. e 


. Plant Morphology. . 


Moamocotyledons : a MorpgelogicabStudy. By Dr. Agnes 
Arbér. (Cambridge Botanical Handbooks) Pp. 
xv+258. (Cambridge: At the University Press, 
1925.) 21s. net. 

Dr. ARBER has produced a very clear, learned, and 

admirably illustrated treatise on the monocotyledons. 

To be properly appreciated it must be studied in detail, 

since it is a carefully ned morphological study 

dealing with the study of t organs from the point 
of view of their internal structural features as well 

æ of their external. Thus the root, the axis, the 

foljage leaf in its various forms as represented in the 

monocotyledons, and the pr®phyll, including phyllo- 
clades, are fully treated. The seedling and its interpreta- 

‘tion is also discussed at length. In the chapter on 

the reproductive phase the floral peculiarities exhibited 

are described and details of the structure of the embryo 
sac and ovule are given. 

This is followed by a discussion on taxonomy ‘and a 
very interesting chapter on parallelism in evolution. 

The book concludes with a full bibliography and 


carefully prepared index. ` 


Dy. Arber, though a disciple and fellow-worker of 
the late Miss Ethel Sargent, has largely followed her 
own ideas in 


iting this book and the result is a work 
full of fresh li Üg cn a fascinating problem—the meaning 
andi i ae especially as regards their vegetative 
features, of the very diverse- organisms which are 
grouped. together in the phylum monocotyledons. 

Many theories have been put forward to explain 
the relation of the monocotyledons to the dicotyledons, 
the most generally accepted being that the former 
bave arisen from the latter. Dr. Arber, however, 
considers that the evidence, both from the living plants 
and the scanty fossil records, is not sufficient to warrant 
acteptance of ya views. She would rather maintain 
that the kaen of flow plants came in- 
dependently into existence, and t their immense 
variety of form and structure at the present day is due 
to reduction, fusion and degeneration. Adaptation, 
she holds vewy strongly, ane no explanation of the 
characters which ups. 

* Both text and figufes Pana careful attention 
,of botanists and students of evolution. The book is 
"not only one for which the author deserves very high 
praise, but is a production wbjch reflects great 
“eredit on the Cambridge University : 
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An Introduction to Plant Anatomy. By Prof. Arthur 
o@Eames and Prof. Laurence H. MacDaniels° 
cGraw-Hill Publications in the Agricultural and 
Botanical Sfiences}® Pp. xv+364. (New York: 
McGraw-Will Book*Co., Inc. ;, London: McGraw- 
Hilf Publishing-Co., Ltd., 1925.) _ r7s. 6d. net. 


` Tr is rare, indeed, that one meets a book that needs $° 


little but, commpendafion, yet such is’ the case in con- 
nexion with this detailed text-book of plant anatomy. 
Without embarking upon general theories, the authors 
are merely concerned with the descpiptive morpho- 
logy of vascular plarrts. Phygiological and ecolegical 
aspects of morphology, and the practical applications 
of this subject, are indicated incidentally to the general 
tr@itment, while comparative morphology is used 
only when it may help'to make clear ctural com- 
plexity. Although the treatment of the subject is in 
no way causal, yet the developmental side of morpho- 
logy is well to the fere in ehapters on meristems, the 
primary and secondary plant bodies, and «in the 
treatment of cambial activities. 

The view-point from which the organisation of the 
vascular tissues is developed is that these are primarily 
laid down on a cylindrical plan, from which various 
subordinate types can be traced. The treatment of 
this subject is as thoroughly up-to-date as the rest 
of the book. Lists of révent references are given at 
the end of each chapter, while excellent illustrations 
abqind, notably those of different types of wood, 
presented by the courtesy of the United States Forest 
Service. The resul? ig a well-balanced book which 
can scarcely fail to be of value to any botanist who 
uses morphological data. 


Geology. 


(1) Mineralogie. Von Prof. Dr. R. Brauns. (Sammlung 
Géschén, Band 29.) Sechste verbesserte Auflage, 
Pp. 143. 1-25 gold marks. 

(2) Geschichte der Geologie. Von Prof. Dr. K. Hummel. 
(Sammlung Goschen, Band 899.) Pp. 123. 1°25 
gold marks. È 

(Berlin und Leipzig: Walter de Gruyter un€ Co., 
1925.) ; 

Tumse are recent issues of this excellent series which 

has been employ€d in Great Britain for practice 

ie tending aR German. The first (1) is a 

miniature text-book of mineralogy quite sufficient to 

ive a sound elementary kifbwledge of the subject. 

t will be all the more welcome in Britain that Nau- 

mann’s notation of crystal faces is discarded and only 

those of Weiss and Miller are placed before the student. 

The second (2) is a remarkably full but concise 

description of the historical development of geological 

science in all its branches. | 


Gestaliungsgeschichte der Erde. Von Dr. Leopold 
Kohn. (Sammlung Borntriger, Band 7.) Pp. vii + 200. 
(Berlin: Gebr. Borntrigetr, 1925.) 7'50 gold marks. 

Tms is a readable but somewhat discursive account of 

the problems presented by the history of the earth. 

Special attention is given to fhe geosynclifial thtory*of 

mountain formation, which in one form or another has 

gained considerable support in recent years, bough it 


rer re acer 
this and other #jbjects the opinions of differeat authors 
are fréely quoted. Altogether it is a stimflating book, 
and if it is somewhgt inconclusive, that is largely to be 
attributed to the difficulties inherent in*many of the 
questions with which Ît deals. ° A folder is included, 
giving @ synopsis of the different stages in the, earth’s 
history. ® e a e,?* 


Popular Astronomy. 
A Popular Guide io tM Heapens : a Series of Eighty-six , 
Plates ; with E: aed anf Index. By Sir 
Robert Stawell Ball. Fourth edition, completely 
revised and edited by the Rev. T. E. R. Rhillips. 
Pp. x+ 84 + 86 plates +23. (London: Geosge 
Philip and Son, Ltd.; Liverpool : 

Nephew, Ltd., 1925) gs5fnet. | 
AFTER an interval of fifteen feats since the publi¢gtion 
of the third edition, this hook sow ‘appears rehabilitated 
under Mr. Phillips’s able revision. To the usual 
planetary diagrams, numerous lunar ‘and stellar 
charts, drawings of planets and comets, a number of 
photographs have been added to represent the work 
of modern astronomical pho hy, together with 
& concise summary of such topics as methods of 
measuring the distances of the stars, the classificatior 


Philip, Son and 


of stellar spectra, and new information on variable e 
. 


stars. 

It is to be regretted, however, that sunspots—a 
source of interest to many people 
telescopes--are not represented = a short series of 
photographs, illustrating, for example, the growth of 
a typical stream of spots. The single plate portraying 
s by direct photography is, we think, unwisely 
retained from” the last edition to the exclusion of 
more recent and better photographs. The Stonyhurst 
charts might also have mentioned qs beiag very 
useful to the amateur. . .. ae 

It can be said with confidence that every* one 
interested in astronomy, wpether possessing a thlescope 
or not, will be well equipped with this popular guide— 
a title which deservedly express@ its purpose im the 
fullest sense. ee 


A Voyage in Space: a Course of Six Lectures “A 
toa, Juvenile Auditory ” deltvered af the Royal Imstitu- 


tion at Xmas 1973. By Prof. He H. Turner. Second , 


edition, with an*Addendum on Recent Dischveries. , 
Pp. xvi+344. (London: The Sheldon Press; Wew 
York and Toronto: The Macmillan Co., 1925.) 
4s. 6d. net. 


. e . 
TYE first edition? of this book was published, dyring 


the unsettled times of 1915. The publication of a, 
second*edition comes, therefore, as a welcome remifider 
of these excellent, lectures, which, beingereproduced in 4 
print are made ible to an in@reasing’ giumber or 
hearers beyond che Nines of the lecture room.e To® 
those who have heard one of Prof. Turner% discouyses 
on astronomy, the book will require ng further intro- 


duction. To others, a invitationmay be givera 
to share in good things provided for the young 
people (and their seniors) at the Royal Institution. 


A glance at the numerous illustrations, averagings at 


has not obtained the approval of Prof. Heim. On eleast one tœ every three pages“pf text, witl show the 
e e e s e $ 
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possessing small ° 
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` stellar evolitipn, and the Inegsurement of the diameter 


e Pror. Fanry’s object in this volume is to give'a ee 


* to thedopics ài 
e More fully. In dynamics there arg 


» Ofe errors pnd are followed by aecoll 
° Paeof. Fabry’s style is lugid Doai and his 
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original, aimple, and often amusing maner. in “which 
the author characteristically presents his subject” to his 
audience. 
The first three ‘lectures are concerned with the pre- 
Peevey for the-jourfey : (1) The starting-point, our 
earth ;,(2) the length of our voyage and the start 
h the air; (3) journeying by *teleseope. The 
remaining lectures are devoted, to the jourpey itself: 


visit to thé stars. During the interval of teh years 
e betweem the publication ofethe two editions, the great 
* advances ‘of pstfonomy ecall for the addendum. In 
fprty pages it is only possible, as the author says, to 

give samples of these advarices. Nevertheless, the | 
reader is introduced to things appertaining to tela- ` 
tivity, the study. of thé upper air, recent: ideas. on 


ofa Grionis, 


: ee 


e ° a ‘ ° 

Nouveau irdité de mathématiques générales. ‘Par Prof. 
Eugène Fabry. Tome 2. Analyse: dIntégrales, 
équations différentielles, dérivées partielles; courbure, 
séries trigonotnétriques ; ; Mécanique: ' vecteurs, 
cinématique, statique, dynamique, résistance des 
matériaux ; théorie des erreurs. Quatrième édition 
entièrement refondue. Pp. 276. (Paris': J. Her- 
mann, 1925. 4o, francs. 


i 


knowledge of elementary mathematical analysis 
to some of its mechanical applications. th nes first 
half, dealing with differentiation, integration, and 
differential equations, he sketches the mote familiar 
processes of the calculus but generally omits any 
reference to the emer which a pure mathe- 
matician now consi to be essential to the > discussion. 
Thus the,actoune of Fourier series covers six pages, in 
whigh it is shown fow to evaluate the coefficients, and 
includes no mention of the validity of Fourier’s expan- 
sion. Subject to such lifnitations, the section on- 
analysis contains litgle that is actually wrong. In the 
“prepass of 120 pages the ground covered ranges from 
elementary calculus fo differential’: equations 
and Stokes’ theorem. A,reader pre to, disregard 
the ‘niceties of pyre mathematics often. find that 
the brevity of Prof, Fabry’s treatment adds ifiterest 
ed. 


passing to the second half of the book, the section 
on statics contains three pages: about catenaries, 
Centres of gravity and moments of i are ane 


‘with e motion of a single particle and ere eia thatof 
a rigid bòdy about an axis. The last two c 
devoted to the resistance of materials en mie oT 


n of 276 
formule. e 


aang bf the various subjects 
thro his dgnoration of ruatheamatical’ ‘subtleties, : 
enot ane eover-condensajon. The book, now in 
its fourth edition, ig of greater value ta, cers using 
mathematips as a tool than to students: ‘ithe datter 
-wil generally find the author’s treatment to be 
inadequate. , sg W.E. H.B. o 


is brief 


e >o 






visit to the moon and planet»; @ visit to the sun ; |- Prof. Siegbahn and his ‘pupils have made 





. ` Modern Physics. 


The Spectroscopy of X-rays. By Prof. Manne Siegbahn. 
Franslatei with the authot’s addétions by Prof. 
George A. Lindsay, Pp. xii+ 287. (Longoa: Oxford 
University Press, 192%.) . 20s. net. 

Tms is an excellent translation of Prof. Siegbabn’s 

well-known book, and it will be, widely apante. 

e field of 

X-ray spectroscqpy peculiarly their own, and no one 

is better qualified than the author to review the present 

positjon of the subject., The refinements in technique 
which he has ‘ntroducéd have led to a knowledge of 

X-say spectra which approaches in accuracy that of 

optical spectra at no verp recent date, and the imposing 

table at the end of the book giving the principal X-ray 
spectral dings is a revelation as to the extent of the 
field surveyed. 

The book has been written throughout from the 
vie#-peint of the experfnental inv tor.” Discus- 
sions a the purely theoretical aspect have not been 
entered into, but just so much theory has been given 
as will illustrate the interest of the various experi- 
mental results. The matter has been most carefully 
and wisely chosen with this object in mind. 

The subject naturally divides itself into two parts, 
dealing with technique and with the significance for 
atomic physics of X-ray spectra respectively. In the 
first part an account is given of the types of X-ray 
tibe, of spectroscopic apparatus, and of sources of 
high-tension current. Here Be found many useful 
hints, tables of the properties of materials, and a mass 
of information collected and arranged. The second 
pont describes the laws of excitation of the ee the 

K, L, M, and N series, absorption spectra 
atic arrangement of the spectral aie and its inter- 
pretation. The last chapter gives an accoupt of the 
methods, other than those of wave-length measure- 
ment, which provide a means of measuring the inner 
energy levels of the atom. 

X-ray spectroscopy is making such rapid advances 


` thateany review of it will need constant revision. One 


feels , grateful to the author for having found time, 
in the midgt of his investigations, to collect the informa- 
tion, and present it in an a ive and convenient 
form. His book is an excellent mtroduction to the 
subject and review of the present stite of knowledge, 
and is in a form which will make it possible to bring it 
up-to-date in future eflitions. Prof. G. H. Lindsay 
has worked in the author’s laboratory, and -his ‘trans- 
lation does full justice to the simple and réadable 


style of the original book. 


A Treatise on Electrictty. F. B. Pidduck. Second 
adition. Pp. xiv+664. Taak At the Uni- 
versity Press, 1925.) 21s. net. 

Tux first edition of Mf Pidduck’s valuable iata on 

electricity appeared in 1916, and the important advances 

made in the science d the past ten years have 
necessitated s6me changes» in,the present edition. In 
oen er part of thẹ book the most important. 

tion if to be found in the mathematical introduc- 
fion, the vectorial methods and notation now employed 
resulting in considerable improvement in the su ent 
yathematical anflysis. The Buthot, showever, „5 on 
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his guard against abandoning Cartesian analysis for 
a complete symbolic ealculus, and his treatment should 
ap to the physicist. S 

In the later chapters modern work has been described 
in considerable detail, though the treatment of recent 
theories of magnetism is somewhat slight. The 
chapter on electric oscillations_ise of. great interest, 
and we find here scientific accounts of the txiode.as 
generafom detestor, and amplifier, and also a description 
of its use for the production of short waves having 
a wave-length of only 30 or 40 cm* In the chapter 
on electricity in gases we have an eaccount of the 
nuclear theory of the*atom, and the results of Aston 
on the composite nature of the chemical elements 
obtained by means of his mass graph. ° A 
separate ter has beén assigned to Rontgen rays, 
in which is given a compact but readablessummary of 
the diffraction of the rays by crystals and of the nature 
and origin of the X-ray spectra of the elements. Thè 


last chapter deals with the tlgctrical theory of master, ` 


including Bohr’s theory of the origin of spectra, the 
riments of Gerlach and Stern showing definite 
orientation of electron orbits in a magnetic field, and 
the theories of the Zeeman and the Stark effect. In 
its revised form this treatise should prove of great 
assistance to the student of advanced physics. 


The Dynamical Theory 9f Sound. By Dr. Horace 
Lamb. Second edition. Pp. vilit+3o07. (London: 
Edward Arnold and Co., 1925.) 18s. net. ‘ 

Tue lucidity which characterises all Prof. Lamb’s 

writings is exempliedein a marked degree in “his 

treatise on the dynamical theory of sound. In this 
respect he follows ın the footsteps of his master, Lord 

Rayleigh, to whom he acknowledges his indebtedness. 

For the second edition a thorough revision has been 

carried out, and a number of errors have been corrected. 

In its tew form, the book should be of the greatest 

value'to a student beginning the serious study of the 

subject. It is, however, to be regretted that the 
accounts given of recent applications are somewhat 
slight. Many readers would have welcomed more 
detailed descriptions of the hot-wire microphon® the 
methods employed in sound-ranging, and the problems 
of physiological acoustics. a. ° 
e 


Golloid Chemistry. 


The Effects of Ions m Colloidal Systems. By Prof. 
Leonor Michaels, Pp. 108. (Baltimore, Md.: 
Williams and Wilkins Co.; London: 
Tindall and Cox, 1925.) as. 6d. net. 


Tue author of this volume, who is a professor of 
biochemistry in Japan, was invited to lecture in the 
United States during April and May 1924. The 
material of these lectures is now presented as a brief 
mondgraph. In the introductory lecture, a defence 
is made of the pursuit by a biochemist of a line of 
research in pure physical chemistry. Such a defence is 
scarcely necessary, since it is a well-known phenomenon 
that a biologist with æ genius for work in physical 
science, having a diffetent raige of inteyests and ef 
relevant data from the professional physicist or chemist, 
can often make a contribution of exceptional value tô 
the progress of pyre science. 


Bailliére, 


g (2 
In the pr instance the subject sel has been 
“ Thes Effects of Ions in Colloidal Systems,’ and in a 
series of eight short lectures the author has presented 
in-a most effective manner some*of ¢he princi 


problems that are enoounteredein this field of work, 


although he does not find himself able, in every case, 
eto offer a complete solutjon. His ahief interest Appears 
to consist in the detection and study of “ electric 
double laytrs,” byt onf of the most interesti 
deals with the properties of charcoal as an absorbent. 
This familiar materml, i 
absorbent, as is generally ezpposech® ap to be 
unique amongst inanimate systems, sincé “ experience 
has shown that ay substance dissolved in aneexcess 
of water ig adsorbed by charcoal,” which “bossesseg a 
prominent faculty for adsorbing .. . non-ionised 
electro-indifferent substanceg s s 
The author introduce$ the term” acidoids’ to 
describe substances such as mastic which have the 
properties of insoluble atids,*whilst insoluble amin 
are described as “ ampholytoids.” e Forfunately, 
he has not yet begun to describe silver iodide as an 
“electrolytoid ” in order to emphasise the fact that it 
is almost insokible in water,’but this will doubtless 
follow in due course. 
English readers will be interested in the book, but 
will regard its price as excessive. ` 


Introduction à Pétude des colloides : Hat colloidal et ses 
applications. Par Prof. W. Kop&czewski. Pp. vii+ 
226+2 planches. (Paris: Gauthier-Villars et Cie, 
1925.) x6 francs. 

THE first 64 pages of this small work profess to give 

the principal facts about the colloidal state, “all hypo- 

- theses and theories . . . being ed over in silence,” 
while the remainder is divided into two parts, deali 
with its industrial applications and With the colloid 
state and life. This ratio of spaces ewhtch. if to be 
found in some other recen? publicatfons and appeags to 
be becoming specific to the subject, seems a little 
difficult to justify ; if it is ¢ranted, the author may be 
said to have done his work well Although the in- 
dustrial applications cover an immense field—cell 

and its esters, artificial silk, glue gnd gelatin, soil, beer, 

are among the sub-headings—he succeeds remarkably 

well, on the whole, in showing how the progress’ of 
colloid chemistry has thrown light on empirical pro- 


lectures « 


instead .of being a typical , 


cedure, or has led directly to the invéntion ef new ° 


processes. e á 
In the part devoted to the phenomena of life in- 
ordinate space is given to the work of Leduc, which, 


fascįpating as some of the experimental xesults are, cat, » 


scarcely be consiĝered seriously as throwing light on 
wat goes on in organisms. The author ig ee 
man, afd this explains the somewhat extended tréat- 
ment of subjects for which the generale 
prepared, like angp 
the present kind is 
and emphatié conflemnation of blood transfusion «say 
also seem doubtful. e 

The book will no ier na a number of readerse 
the impression, that ‘tHere is something’ in colloid 
chemistry, and may induce a few of them to geek some- 
thing more than a mere bewing acquaintance with the 
fliscipline. e v se e 


Jactic shock ; “whethetea book of 


e place for a somewhat surprising ® 


is mot y 


< 


. ë i 


Supplement, to Nature,” April 3, 1926 


t 











x G q 
e 


. ° e Chemical Analysis? I 

The Theory of Qyanttatve Analysgs dnd tts Practical 

Applicatoh. By Dr. -Henry Bassett. (Iwentieth- 

* Century Chemistry Series.) Ph. viii+ go8. ‘!(London : 
G. Routledge and | Sons, Ltd. 11925). 15S: meg. 

Dr: Basserr has produced a nfost interesting’ and valu-° 


` a able book. It is not a treatise øn analysis ; «t is rather 


. the book, Snes De ey eyo recognised 


an exposition of modern ideas in Physical hemistry, 
copio y illustrated by referencg.to detailed accounts 
* 0 analytiegl methods? For example, the chapter 
on the solubility product treats of various silver- 
Ralogep ‘titration methods, agd the dete tion of 
barium as*sulphate. In connexion with co-ordination 
and complex ions, one"figds a number of ni®kel-cobalt 
e separations and the ammonium phosphoimolybdate 
precipifation® Colloids ampRoteric compounds, electro- 
affinity, thé compogifion of aqueous ammgnia—such 
are a few of the other clfapter headings. ‘1 
* The work ig useful to the student and to the anabyst 
alike. A cateful perusal should help tha y towards 
a knowledge of modern concepts of physical: chemistry, 
while the criticism froma new point of yiew reveals the 
strength or weakness of the many analytic] methods 
dealt with. A search for new methods should be 
assisted by an application of the Pedone get forth in 
at the outset ested course of action is unsound 
and therefore ae ee investigation. i 
The book is well produced, and very few typoerepbioa 
errors have been noticed. W. H. 


re 


1 
cl 


Miscellaneous. i 


1825-1925: a Century of Stupendous Progress. By 
Joseph McCabe» Pp. vii+*68. (Londan : Watts 
and &o. ss 1925) 55. net. 


MreMcCane prestnts in tlis very in book a 
thesis involving two points: (a) “that therd has been 
in the last one hundred yéars more progress in every 
respect than had ewer been witnessed in five hundred 
“years before, and (b) that this progress is due almost 
entirely to science.” , The author makes out a very 
strong case, Mr. McCabe i8 eget moved to a 
defénce of moderg progress partly by the contribufions 
of Bertrand R vad S Schiller in the “ To-day and 
* To-morrow ”® series issued by Messrs. Kegan Paul, 
Ex nch, Trubner and Co., Ltd , and partly by the per- 
ce with which certain writers d modern 


teidencies and belittle our times. Against; such men | 


the author expresses himself very vigordusly. » But 
© atg aJl this sort of cry has been cBmmnon'to all'ages 
and civilisations. 
Fiowever, whatever may be the prompti Mr. 
wv MeCabe hag presen presented a very effective picture of life in 
9 1825 at all angles in contrast pith éhe conditions of 
° to-day, and in the latter portion of his work he shows 
vemp foreibty the part science has pfayed inthis social 
and economies evolution. it may be afgued that 
ecivilisation réached heights*in the past in'every way 
comparable with thse of y, but there:is much in 
the authoy’s contention that a YA, which did not 
reach or touch the commore people cannot ‘be counted 
es a peera influence W js from this point of view 


| 





that Mr. McCabe’s case derives its main strength: 
e‘ From the world of the Middle Ages no reform could 
be expected. The five per cent. of Europe who*could 
red and think were precisely hose who profited most 
byethe existing order of thingy; the ninety-five per 
cent., the mass of tha workers, lived at so low an 
intellectual level that they hardly ever dreamed of | 
changes.” We feel confident that this stimulating 
book will find a ready public. œ « LB. H. 


Meteorological Office: Awr Ministry. British Rainfall, 
1924. The Sixty-fourth Annual Volume of the 


Buitish Organisation. (M.O. 275.) Pp. 
xv + 266. ndon: HM. Stationery Office, 1925.) 
25s. net. 


Tms work maintains the same high order which ‘has 
charactezised its solace although the super- 
intendency of the British Rainfall Organisation has 
again changed hands, Mr» R. Corless now being ` 
responsible. In additiog "to the general table giving 
the raihfall of the individual observers at nearly 5000 
stations, many details of considerable mterest are given. 
Maps and tables show the distribution of rainfall in 
each month and for the year, and its relation to the 
average. Discussions are given of heavy falls in short 
periods and of the number of days with rain, as well 
as of spells of dry and wet, weather during the year. 
Records are given of evaporation and percolation 
through the a 
e For the British Isles generallys 1924 was the wesétest 
year since 1903, and at many statjpns it was the wettest 
year on record. For the wh@le area the rainfall was ` 
17 per cent. in excess of the normal ; in 1903 the excess 
was 27 per cent. A local downpour of 9-4’ inches 
occurred on August 18 at Cannington, Somerset, of 
which at least 8 mches fell in 5 hours; this unpre- 
cedented rainfall is discussed at length in a special 
article by Dr. Glasspoole. Details are also given of the 
widespread deluge in the great thunderstorm of May 31, 
floods being general in western and northern districts. 

In each month from April to October the rainfall 
was pbove the average, which is the longest sequence 
of wet months since before 188r. 

Statistics are given showing the relative dryness or 
wetness of month or year in the series 1881 to 
1924 for England and Wales, Scetland and Ireland 


_ separately, and for the British sles as a whole. 


C. H. 


Chambers s Encydopadia: a Dtctonary of Universal 
K e. New edition. Edited by Dy. David 
Patrick and William Geddie. Vol: 7: Manchester 
to Pennywort. Pp. iv+855. (London and Edin- 
burgh: W. and R. Chambers, Ltd. ; Philadelphia : 
J. B. Lippincott Co., 1926.) 20s. net. 


SEVEN out of ten volumes of this useful ng ld ic 
have now appeared. elhe present volume evi- 
dence of revision and correction up to last year, and 
some of the articles have been completely rewritten 
since the earlier editiops. It is no mean feat to 
compress such subjects as mining into seven 

ntısio into ive, or Ndrway into Jess than six, bat i it 
appears to be done successfully in this work without 


Sacrificigg essentials and yet keeping the articles in a 


readable form. 'Bhere are several ngw coloured maps. 


ee i . . 
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The Source of Stellar Energy 
"By Prof. A. S. Eppweron, F.R.S. ° > ù o e’ 


[f is Etenen agretd that the gravitational eħergy 

released by contraction is quite insufficient, to 
previde the heat squandered Dy the stars in radiation. 
The Helmholtz-Kelvin hypothesis of contraction leads 
to an age of the sun, and therefore of the solat system, 
which is much too low.’ «Revision of Kelvin’s calculd- 
tion in the light of mfodern tesults does not matertally 
alter his figures; the present position is that the 
contraction theory gives an age of the sun 46 million 
years, or 19 million years if we measure frbm the time 
when its photospheric temperature reached 3000°. 
Moreover, these figures are rathet too high, because 
they make no allowance fer energy retained in the sun 
~ as energy of ionisation, which substantially reduces the 
amqunt left available,for radiation. 

Physical and geolggical evidence seems to be con- 
clusive that the age of the earth—reckoned from a 
period which by no means goes back to its beginnings 
as a planet—is much greater. The age of the older 
rocks found from their uranium-lead ratio is generally 
put at 1200 million years ; lower estimates have been 
urged by*Prof. Joly, but none low enough to save the 
contraction hypothesis. An extension of the Kelvin 
time-scale is also demanded by the evolution of the 
earth-moon system. On the astronomical side there 
is the evidence of the Cepheid variables; if 8 CBphei 
has no supply of energy other than contyactjon, we can 
calculate the rate at which its density must be incregsing 
and the consequent change of period of its pulsations. 
This turns out to be much greater than the observations 
will admit, and it is found thas at least in the Cepheid 
stage, evolution i is proceeding at not more than one- 
hundredth of the rate given by the contraction hypo- 
thesis. This argument, although primarily referring to 
the pulsatory theory, should apply also to rival theories 
which admit that the light-period is intrinsic in the star 
whether it is a period of vibration or rotation. 

We seem to require a time-stale which will allow at 
least x0! years for the age of the sun; certainly we 
cannot abate our demands | below ro, years. It is 
necessary to look for a more Prolific source of energy 
to maintain the heat of the sin and stars through this 
extended period. We can at once narrow down the 
ot Lenton) os Marg ne Goima at Flo Collogh {Carry 


field of search. No source ts of any dvail unless it 
liberates heat in the deepsntertor of a star. The erux ot 
the problem is not merely the provision for surface 


radiation, but the maintenagice of the star’s internal , 


heat which keeps the grav¥i maes*frém collapsing. 
To keep the sun in its present candition $f distefision 
it js necessary to mainthin within it a temperaturg- 
gradient climbing from 6000° at tifke surface to 
40,000,000° at the centre; if the present gradient is 
not kept up tke sun will contract and evolve prema- 
turely. Clearly you cannot maintain a temperature- 
gradient by supplying heat at the hottom end. If this 
year the sun encountered a swarm of meteors which 
bombarded it with enough energy to fêrnish a year’s 
supply of radiation, that would not add a year or even 
a day to the life of the sun; its internal readjustments 
would go on unaffected. All that would happen would 
be that the sun would give us twice the normal amount 
of radiation this year. 

Since we cannet very well imagine an extraneous 
source of heat able to release itself ‘af the centre of the 
star, the idea of a star picking up itse dnefgy as it goes 
along seems to be definitely ruled out. It followsethat 
the star contains hidden within it the energy which 
has to last the rest of its life. But energy cannot be 
successfully hidden; it betrays Itself because it has 
(or because it is) mass. Engrgy of 9x 10™ ergs has a 
mass 1 gm., and this will count as part of the pass 
of the star determined by astrofomical methods. 


. 


Energy of 1-8 x ro ergs has a mass 2 x o gme which . 


is the mass of the sun; consequently that is tho 

total of the energy that the sun contains. How Much 
of this is capable of being converted into radiation we 
do fot know; but if it is all available, there is enougit ° 
to*maintain the sun’s radiation at the present tat? for 
15 billin years. To put the argument in another férm, 
the heat emits Oy the sun each yearshag a mass’ ofe 
120 billion tons? amd if this loss of mass®continued, 
there would be ne masg left at the end ef 15 billion 


years. ° 


Supatoyic ENERGY. * a 


Thjs store oP energy is, with insignificant exception, 
energy of constitution of the atoms and elecfrons; that 


@8-to say, siea toue energy.» Gianting,tha the Kelvin 
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time-scale is ħadequate, granting that our argument 
against, extraneous sources of energy ifvalid, granting 
that the accepted y yiew of the conseryation of mass and 
energy is not erroneous, the source must be subatomic 
“enetgy, for everything “else has Been eliminated. Most 
of the store is energy inherent in the constitution of 
tBe eldttrons and protons and annot be set free unless 

«they are annihilated. We have ta, suppo$e that a 
proton and electron run together, their electric charges 

ecaficel, ànd notbjng is leftebut a splash in the ether 
which spreads-out as an efectromagnetic wave carrying 
dE the,energy. The possibility of this occutrence has 
long Been & favourite gpeculation ; for my pwn part, 
I first encountered it in L&mor’s “ Aether and Matter ” 
(1900), wherea wiyid picture is drawn of the creation 
of a proton and electrén by cutting the ether round a 
tube and giving it a permfnent twist, and it is discreetly 
hinted tiat the tube might one day slip back. Whilst 
this is one alternative, a small—but perhaps sufficient— 
part of the store can be released by a less drastic process, 
namely, the transmutation of the elements.. When a 
helium atom is formed out of protons and; electrons, 
o8 per cent, of the'mass, and therefore o'8 per cent. of 
the energy, disappears. If this evolution of the elements 
is occurring in the stars, the energy so released might be 
the source we are looking for. 

“The conclusion that an appreciable part of the energy 
of protons and electrons can be released without 
destroying them is due to Dr. Aston’s researches with 
the mass-spectrograph in 1920. He, pfoved that the 
deviations of theschemical atontic weight¥ from whole 
numbers, was generally due to the elements being 
mixtgires of isotope$, and that the wéights of. individual 
atoms #pproximate very closely to whole dumbers in 
terms of O16; but for the hydrogen atom the small 
put Significant ‘devilition was confirmed, the weight 
bling 1-008 and not exactly 1. This shows that the 
proton when isolated “as ip hydrogen has mass 1:008, 
but When brought, into close contiguity wi elegtaons 
in the puclei of heltum or higher elements; it bas a 

«combining mass 1-000. The differenge no doubt 
reptesents the ordinary decrease of electrostatic energy 
when, positive and negative charges are brought near 
tégether ; anc by the usual electromagnetic lawsethe 
disappearing energy (and mass) is carried! away @s 
radiation. If then helium is being formed i in the stars, 
e® “pply of radiant energy is being, rel possibly 
“sufficient t maint&in their heats, ard although mass 
“is beng radiated away, the total number of protons and 


electfons remains undiminished. This hypothesis was | 


gether favourably considereddby Prof. J. Perrin and the 

writer in 1920, but subsequen consideration; at any 

rate not strengthened its probability, 4 Ate 
„The further steps o$ eroliGen of higher elements 


» ° . w 


release much less energy proportionately, so that not 
more than about x per cent. of tke total store can be 
released, and that only if the material consists initially 
of hydrogen In most of the*fork om the radigtive 
theory it has been unnecessary to*assume any particular 
_chemical constitutign of the star, except for the one 
* proviso ethat there is not an excessive proportion of 
hydrogen ; hydrogen gives widely differant results from 
all the other elements, so that, curiously enough, the 
isolated scrap ofi information which we possess as to the 
chemical composition of the stellar interior bears upon 
this important question. I do not think we can admit 
mofe than ro per cent. of bydrogen even in the younggst 
stars ; it would thus appear that the evolution of the 
elementsės fdr advanced in the pre-stellar nebular stage. 
In that case not more than ong-thousandth of the total 
subatomic energy is relegsable by transmutatjon,; and 
the life*of the sun past and future is brought down to 
1:5 x 10! years—a period perhaps not inadequate, but 
leaving little to spare. If we want more than this we 
must accept the hypothesis of annihilation of protons 
and electrons. The question now being put to the 
stars is, which of the two alternatives—transmutation 
or annihilation of matter—is providing the main supply 
of stellar energy ? 

“Until recently the arabian of the source of stellar 
enefgy was only of importance in connexion with’ the 
time-scale, and there was no -pressing need for a 
decision between scales of 10!-and rol? years. In 
1916, when I began the studies described in the, two 
preceding lectures, a more intimate contact with the 
problem seemed imminent, since some assumption 
must be made as to the relative distribution of the 
source in different parts of the interior. This dis- 
tribution could be calculated definitely according to 


_the Selvin theory; but that theory, was already 


obsolescent and there was no interest in working qut 


|, the problerh on such a basis. Progress became possible 
: when it was realised that, within resonable limits, the 
distribution of the source had only Ê minor influence: 


on the results, and the guestion could be relegated to 
the stage of second approximation which we were not 
yet ready to undertake. It was early in 1924 "that the 


` problem was raised acutely by the conclusion that the 


dwarf stars are still in the condition of a perfect gas, 
congrary to the then accepted theory of evolution. 
It became clear that anp new theory of evolution 
must be closely bound«up with the laws of subatomic 
energy. i 

THE PROBLEM or EVOLUTION. 

It is well known that ‘there is a certain statistical 
-log@us—ea cusve on the’ thagnitude-type diagram—to-, 
wards Which the stars tend to concentrate. It was a 
merit of the giant and dwarf theory of evolution that 

.o' OS 
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it indicated this locus as the track of evolution of an 
avergge star. Any arbitary change in the rate 4 
liberation of subatomiç energy would cauge the s 
move to eome other ppsition on the track, and the be 
- of subatomic energy were therefore only concerned in 
detefmining the rate of progress i.e. the time-scales 
They did not determine the track. The new cénclusion 
makes t explanation of the statistical locus unten- 
able. An arbitrary change in the diberation of sub- 
atomic energy will make the dwarf srs move off the 
‘track; we have therefore tf exclude* such arbitrary 
changes; that is to say, we have to consider the laws 
governing the liberation of skbatomic energy if we are 
to understand the statistical locus. e 

In particular, the close dependence which we haye 
found between luminosity and mass éxcludes any 
evolutich of faint stars froth bright stars unless we 
can admit that the mass decreases considerably during 
the star’s lifetime. Not only in the giant and dwarf 
theory, but also in the theory which preceded it, 
evolution from the bright stars of types B and A to 
the faint stars of type M along the dwarf series has 
been a fundamental assumption. To avoid a complete 
upheaval of these ideas, we must admit substantial 
deorease of mass, and therefore the annihilation eof 
matter. From this epoint of view—the aspect which 
concerns astronomers most practically—the hypothesis 
of annihilation of matter is really the most consérva- 
tive; that does not necessarily make it true, but it 
justifies us in discussing it very seriously. 

It is possible that a star might change mass in other 
ways than by radiation, but these other changes are 
probably much smaller. With fair certainty we can 
set an upper limit to the amount of accretion by the 
stars fróm diffuse matter in space; this turns qut to 
be much less than the loss by radiation. The escape 
of matter from the stars must also be much smaller. 
I calculate that the sun’s chromosphefe would bave 
to move outwargs continuously at 100 km. per sec. 
in order to carry away as much mass from the sun as 
escapes by radiation. Needle to say, such a material 
outflow would be detected by the Doppler effect. I 
think, therefore, that the rate of loss of mass by a 
star can be set equal to its radiation’so that-it is a 
known quantity (independent of our views of sub- 
atomic energy), and the only question is whether*the 
lifetime is sufficient for this loss to be a determining 
factor in stellar evolution. If the lifetime continues 
until the loss exceeds 1 per cent., the popi and elec- 
trons must be disappearing. « 

I suppose that most physicigty will regard the gubjgct 
of subatomic energy as a field of airy tion. 
That is not the way in which it presents itsglf to aa 
astronomer. Opg it is granted thas a star is evolving 


much more slyly than on the -sontyactiondypothesis, 
so that its outflow of energy is practically the ‘amount 
liberated within &, the measurem€nt ef the output 
of subatomic energy 6 one of» the commonest astros 
nomicg] measurements—the measurement of fhe heat 
and light of a%star. Naturally the astronomes ig not 
content tẹ go on with these measurements indefinitely, 
without an attefipt ‘tq arrange them in some sort of 
coherence, to find owt how they correspond pith the, 
internal temperature and density OP the age of the 
material. If the physicist had in his laboratosy 
unknown sources of energy, the output of which he 
could méasure and the physical conditions of which 
he could determine, he wofild not be so backward in 
speculating on the causes and laws ‘of the phenomena. 
The astronomical study pf subatomic energy is no whit 
less direct than this; and although oyr attempts to 
weave the observational results into ordér are as yet 
unsuccessful, the problem is no more speculative than 
any other indiiction from experiment. 


EXHAUSTIBILITY OF THE SOURCE. 

Let us now examine some of the difficulties in the 
observational data. Consider the folloŵing : 

The sun liberates 2 ergs per gm. Per sec. against 58 ergs a 
per gm. per sec. by Capella. ` 

The sun has 620 times the density and 3:7 tsmes the 
internal temperature of Capella. 

Surely if density and temperature have any effect 
at all on the liberation of subatomic energy they must 
stimulate it. Density in particulat Brings the ingredi- 
ents for any process closer together? Yesethe sun, 
with higher temperature and density, liberate# less 
than Capella. I think tke only answer is fhat the 
sun is.getting worn out; that it has, in fact, moved on 
to the higher density and temperature in ordeg i 
stimulate a failing supply. , It js admittedly an older 
star. We have thus an impertant factor forced op us, 
nanfely, exhaustibility of the supply? 

Now consider the two components èf Capella: a 
single star divided into two parts, and in accordance” 
with the mass-luminosity law the heavier compdhent 
radiates and has radiated more ergs per gm. than the 
light component Consequently it has" used up moré 
of its supply. Yet the more massiye staf, more 
exhausted, at lower density, and at lower temperature, 
still liberates more ergs per gm. than itgecopipanion® æ 

It may be urg€d hat if the fission occufted pak 
the last roopoo years fhe components have nof 
reached the steady state; in that casg it would not 
be fair to equate the relegte of subatomie energy to the 
observed radiation. But the case“of Capella is typical 
of the spectroscopic binaries in general,*eand these 

a nal npevenes of tba eae, a g aferon io tig 
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are so numerous that they cannot all Be of ' 'so recent 
a date. In’ mo8t eclipsing variables, however, the 
faint componant i8 the cooler, and fts lower, output of 
energy would thus besexplicable. Thege are stars in 
which the two components are very close together— 
sometimes almost fouching—and thefr formation is 
. probably recent. It is just those stars in which (owing 
to recent formation) exceptional behaviour avould be 
-Pasdonable which require no gxcuss. 

Jeans sugg t when fission occurred the heavier 
oemmponent would appropriate, the central portion of 
the > originabstar, where the heaviest elements containing 
the more active sources might be concentrated. To 

5 this thege ate tyo objectidns, First, so far as we can 
calculate, diffusion is wnable to effect any appreciable 
separation of the light aad heavy elements in the life- 


tine of aegiant star. Secondly, the rotation of the star 


é causes ci ting currents which keep the material 
sufficiently stirred. This last conclusion rests on a 
theorem ‘of Von Zeipel criticised by Jefns; but I am 
convinced that Von Zejpel is right. It ig, therefore 
probable that whera star divides, the initial constitu- 
tion of the twq components is identical. ` 
_ With regard to the latter point, some doubt may 

e exist as to the efficiency of the stirring, owing to the 

likelihood that the circulation will become, stratified. 
T understand that in a viscous liquid the vorticity has 
a tendency to break up into layers, so that the star 
might be divided into two or three shéllswith thorough 
mixing in each gh@ll and not much mixing between 
successige shglls. | But even so I do not think that the 

mixing would cease gltogether. The diffusion 
whi it has th counteract is exceedingly slow, and it 
would take at least 101? years for the heaviest and 
lightest elements ‘ta separate. The age of Capella 
whah it divided could not be much more ‘than rol! 
years. Moreover, although the heavy elements would 
tend to sink to the centre in small stars, the tendency 
in massive stars Capella appears to. be opfiosite. 
* _Accordfng to physical theory, the heaviest dtoms have 
the highest absorption coefficients and éxperience the 
greatest radiation pressure. The interaction of the 

“ gravitational and electrical fields with radigtion 

prespurg leads to curious results ; sð that'in Capella 
the, heaviest tlements together with hydrogen and 
helium would flow towards the surface, the other light 


* elements tending tevtards the centre", 


ger ey Tse Man T $ 

Turn now fo stays on the ‘Main Series’ which 
‘Stretches from typea,O and B own the old dwarf series 
to type M, By far the majority of the stars aye on 
this series, so that presumably it correspords to the 


major partof a star’s life.. The giant stage appearse 
e 


to be a temporary halt during which a very active, but 
soon exhausted, supply of energy is being tapped ; 
“the star then goes on to the,Main Series, where it 
remains until its chief supply ig exhausted.» At this 
stage, if at all, the” energy is being dérived* from 
annihilation of pr&tons and electrons, for the’ star 
cannot move along the Main Serieg unless it yndergoes 
substantial loss of mass. We might expect the stars 
to continue in this stage until the end, since it is 
difficult to see Why the protons and electrons should — 
ever grow tired*of destroying one ‘another ; apparently, 
however, some more refractory material is present (or is 
evolved) in the star, so that in some stars at leas? a 
residuum, ‘remains unburnt, which passes on to the 
fiercer ordeal of the ‘ White Dwarf ’ stage. 

In the Main Series we find’a sjmplicity in the laws 
of subatomic energy whiclfis perhaps more embérrassing 
than the previous complications. As H. N. Russell 
has pointed out, all the stars in this stage have practi- 
cally the same internal temperature. I find the central 
temperature on the Main Series to be 40 million degre; ; 
Russell puts the figure rather lower. 

The close uniformity of® internal tipan is 
beautifully shown in a diagram for a considerable 
nember of individual stars pablished by Russell 
(Nagure, August 8, 1925, vol. e116, p. 309). The 
following treatment may be considered supplementary 
to his. It is difficult to allow for the errors of .observa- 
“tional data of individual stars and to know just how 
much stress should be laid on particular discordances. 
We propose therefore the converse problem :-Assum- 
ing a constant central temperature of 40,000,000° along 
the Main Series, we find the consequent relation between 


luminosity and spectral type and compare it with the 
relatipn indicated by the general stellar statistics. 


RESULTS FOR ASSUMED CENTRAL TEMPERATURE 4 x ro", 


Mes. © POL Mag. Vis. Meg. EL Temp. Type. 
182 © II-g4 14° 550° <Md 
0-258 10:25 116 3,210 Kg 
O'512 7°26 76 4540 Ko 
0-746 5°93 6-1 5,1 G4 
1-00 £47 è 45 6,290 
1:58 2'43 2'5 8,250 A8 
2°56 0:52 o9 10,520 Ao 
4°53 ~1+38 -06 13,260 B7 
11-46 — 3°86 -24 17,460 B2. 
37° — 6°44 743 22,500 ` Oe” 
90:63 ~ 8-12 - 26,200 O 


From the mass in the first column and the assumed 
central temperature we can deduce the bolometric 
magnitude and effectivé temperature by the radiative 
theory? The reduction to visual magnitude is taken 
to correspond,to the effective temperature. In the 
last column spectral "are assigned corresponding 
to? thë effettive temperatures aecording to what I 
os pacer eles oats eee E been spphied to ` 
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suppose to be the most generally accepted scale. 
Takiyg columns 3 and 5 of the above table, we obtaiå 


a magnitude-type relafion which followg with great” 


accuracy the central line of the Main Series as indicafed 
by observational statistics. Without laying undue 
stress on the closeness of the adtordance, we must 
conclude that the P in this phaso of eVolution 
is surprisingly “steady. 

Whether the star requires a supply of 680 ergs/gm. 
sec. like V Puppis, 2 ergs/gm. sec. dike the gun, oF 
o'o ergs/gm. sec. like Kruder 60, it has tò rise 
to a temperature of about 40,000,000° to obtain, it. 
Apparently at that critical Srcperntare the supply is 
ad libitum. Can we suppose that energy eissyes freely 
from matter at 40,000,000° as steam issues from 
water at 100°? I thik that physicists would be 
hard put to it to reconfile such extraqrdinary 
behaviour with any accepted principles, yet that is 
what the astronomical observations taken at face 
value seem to insist on. 


i OVERSTABILITY. 


Here we encounter anéther difficulty depending on 
‘overstability.’ Imagine a vertical cylinder with a 
piston, the chamber ‘containing hot gas. To increame 
the resemblance to @ we must suppose that peat 
is continually being itted into the chamber and 
an equal amount leaks away through the walls. The 
piston will rest in stable equilibrium on its cushion of 
hot gas, and if slightly displaced will return to its 
equilibriym position after small oscillations. But 
suppose that the piston operates a valve which admits 
extra heat to the chamber when the piston is lowered 
and shuts off the heat supply when the piston is raiséd. 
Then (allowing for the leakage) the chamber gaing heat 
at the time of compression and loses heat at the time 
of rarefaction—just like the cylinder ofs any heat 
engine—consequenily a slight displac&ment of* the 
piston will set tle engine working and the piston will 
move up and down with increasing amplitude, I call 
this ‘steam-engine’ conditifn overstability: it is 
not instability (a tendency to move away from equili- 
brium), but a tendency to return towards equilibrium 
with too much impetus so that oscillations increase 
instead of dying out. _Now it will be seen that if there 
is a critical temperature, the oscillations of a star work 
a valve just in this way: If the star is compressed it 
becomes hotter; a larger region is raised above the 
critical temperature and more subatomic energy is 
` released. If it expands, the centre falls below the 
critical temperature and the heat supply stops. Cop- 
sequently the star “begins performing like a.steam- 
engine. If the power of the engine is only glight, it 
may be unable éo overcome dissipapive forces and the 

. od . 





star will remai stable ; but at PeT the aint stars, 
which normally keep only a small region at thé centre 
above the critic#l temperature, vergtability will 
result. We know of seme starsethe Cepheid Variablese 
—whiçh, whether from this cause or some other, are 
overstable and® consequently pufsate, but they ase 
uncommos, and they sare all giant stars or stars at, 
the head of the Main Series ; lags are, in fact, just the 
wrong stars to suit the 

I have referred to this "Fitfcult*of overstabjlity” 
primarily as an argument against too readily accepting 
the idea of a critical temperature at 40,000,/@00 %, but it 
is also a general difficulty. “The channel between ‘the 
Scylla of instability and the*Charybdig of evergtability 
turns out to be so narrow thateit if difficult to devise 
any law of subatomic engrgyewhith will steer the star 
safely through it. Tentatively I am igclinad to cat 
the knot by introducing yet another complication. 
I suppose that a change of temperature or density 
does not imnfediately change the rate of fiberation 
of energy ; there is a time lag of months or perhaps 
hundreds of years, so that short-period changes have 


no effect. This would happen if temperature and ° 


density controlled the rate of formation of self- 


destroying material which afterwards proceeded to e 


liberate its energy spontaneously at a rate unaffected 
by temperature and density. 

It will be seen that we have already encountered a 
number of diffeculties. I daresay that we can wriggle 
out of these somehow, but that kind of procedure is 
not very convincing. I think that a su theory 
ought occasionally to preglict righteresults att” the, first 
attempt and not mvariably to guess wrong, afterwards 
making amends by introfucing a new complication, 
It looks as though we have not yet the right clyé ini 
our hands for a general synthesis of the probler& of 
subatomic energy, and we ate not prepared to advocate 
one theory in preference to ‘another, We shall, aow- 
ever, ontinue here to glean what facts we can from the 
astronomical observations. ee 


Lad 

DEPENDENCE ON TEMPERATURE AND DENSITÝ. 

_ By consideri 
thet the ratė of liberation of energy increages with 
temperature or density or with both. Let the rate of 
liberation of subatomic energy be E and the Tate, of 
radiation from: ghe star be L.* me y state” 
E=L. Now, “that E drops below L; theestar® 
contracts (as on the Kelvin hypothesis which postu- 


4 If the annihilation of matter wie due to free shooting at the 
them by direct the rate would ber 


task. Hence arises the xdea of formation ¢ alements wilh a 
qoelf-destrocton, © sé e?* e e 
bad ê 
e e e 
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the stability of a stap we can show A 
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lates E mm) Buti it is generally agreed#hat L i increases 
as the fadius decfeases, so that the deficit is made worse. 
Further conteacti6n ensues, with futther increase of L, 
eand the star gradually collapses. To save the star 
we musf suppose ‘that the increase of temperatyre and 
dengity by the contfaction causes an Mcrease of E, so 


. that E becomes greater than & and drivas the star 


back to equilibrium. The threatefled instability is 
¿2% catastrophic, and the, collapse would occupy a 
* time comparablt*with the “Kelvin time-scale; but of 
qwurse we must provide against such a collapse since 
we reject the Kelvin time-scale. 

fn Jeans’s theories the release of subatomic energy 


° is suppqsed*tg he indepenflent of the temperature and 


density (by, ‘analogy e wh” ordinary radioactivity). 
This view is also taken by Nernst. I have felt con- 
strainedeto eject it from the beginnings of «he 
‘researches on radiative equilibrium, since ıt leaves no 


‘means by which E and L for the different stars can 


be brought to a balance. Prodigiofs changes of 
density are required to alter L by & factor of more 
than 3 or 4, and a8 stated in the last paragraph, the 
adjustment of £ is most probably in the wrong direction. 
It seems essential tbat the adjustment should come 


* about by changing E. It is true that theoretical 


physics opposes difficulties to the idea that stellar 
temperatures can appreciably affect subatomic pro- 
cesses ; but they are difficulties which obviously must 
be surmounted. It has, for example,ebeen objected 
that the temperaguge in the stars is ‘not great enough 
for they franpmytation of hydrogen into hehum—so 
ouf one possible sourge of energy. But helium 
exists, and it is not much use for the critic to urge that 
the stars are not hot enough for its formation unless 
he ig prepared to show us a kotter place, 
eThe assumption that £ is independent of temperature_ 
and density gives a tast4ron rule into which there 
seenss no hope of fitting’ the astronomical data. It 
„ requires that the energy per gram liberated and rafliated 
* by any* star depends only on the age. What zero the 
age js to be reckoned from is not clear. ° In any case, 
study of coeval groups of stars such as the Pleiades, 


. Hyades, Preesepe, etc., does not confirm this hypothesis. 
® e K 


es 
“EVIDENCE OF DECREASE OF Mass. 2 


We now consider more particularly the theory that 


the mass” £ & ster changes considgrably , during its 


*evolution.” As already explaintd, this requires the 
mose drastfc hypothesis of annihil&tion® of electrons 
and protons, Stransmutation of the elements being 
‘unable to provide sufficient energy for the longer time- 
scale involved. There can be no evolfttion dowp the 
Main Series unless this change of mass is admitted ; 

the star Would presjfinably evolve rapidly until it, 

e 





reached the Main Series, remain unchanged for the 
„greater part of its hfe, and then°go on to the gvhite 
* dwarf stage, That means that gvolution would cease 
to “play a prominent part in astrophysics. The fact that 
the stars leaving thé Main Series «(white *dwarks) are 
generally of smalle? mass than the stars approaching 
it (giants) is an argument in fayour of considerable 
change of mass in this stage. 

The statistics ef giant stars also support this view. 
Assuming that the most diffuse condition is the earliest, 
the average mats of a stAr at or near birth can be found 
from the statistics of giant K and M stars. Determining 
the masses from the lunhnosities, we find that go fer 
cent. of these young stars have masses between 2-4 and 
55% sun ; whereas the average for the starg in general 
is less than that of the sun. , This strongly suggests that 
most stars have lost a late part of their origifal mass: 
The result fits in well with the conclusion reached in 
the first lecture that the masses of the stars correspond 
to the critical range where radiation-pressure is gaining 
ascendancy. Taking the average of all the stars, say 
į to 1 xsun, radiation-pressure is between 0-003 and 
o-os5 of the whole pressure*clearly too low a value. 
But we ought rather to take the initia] masses before 
there was any wastage; the masses 2-4-5-5 x sun give 
thegproportion of radiation-pressume 0-17-0-35, which is 
just the range likely to be effective. 

For this reason I conclude that stars are not usually 
born with mass less than axsun. It might be argued 
that we do not observe diffuse stars of smaller mass 
because they condense very rapidly. But why ? 
They are not exhausting their store of energy so fast, 
and ought to evolve more slowly. 


COEVAL STARS IN CLUSTERS. 

There is, however, an argument perhaps equally 
strong on the pther side which we shall now try to 
explgin. We drst draw up a table showing the time 
taken for a star to evolve through g given range of 
mass or of luminosity. This can be done because 
dM/di= —Ljc*, the mass of the outflowing radiation 
L ergs being L/A gm. Since L can be expregsed as a 
function of M by the mass-luminosity law, the equation 
can be integrated ë to give M as a function of ¢ 











Mase (Sun = r) ae Duration of Stage. 
: | 
M e 
œ to35 . <t- 5 +038 x 101% years 
35 » IO -5 to -2$ v65 
I0 ,, 3°7 -24,, 0 214 
37 » 173, oO » 2f ‘93 
1°73 ,, 092° 24, °S 4 5'21 
0-92 ,, 0 53 5 74 6-3" 
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The table applies primanly to the Main Series on which 
the internal temperature remains constant, but can alse 
be uged with sufficient approximation for the giant stars.¢ 
We see that, however fatge the initial mass, “there cantot 
be more than mass 2ùeft at the end of a billion years. 


Consequently, if a cluster contains gtars of mass greater, 


than 2, that is, brighter than about +2”, the cluster 
cannot bt more thaf a billion years old. But looking 
lower down the table we see that a billion years is quite 
insignificant for the evolution of the fainter stars; so 
that if the cluster alfo contaiys stars qf magnitude 5" 

to 7", these must have been bom with practically | the 
sage mass and luminogity hich they now possess. 
It is found that many elusters contain bright and faint 
stars together, and our argument shows that in this 
case the flint stars canpot have evolved appreciably. 
If we bave to deny’ the dVvelution of dwarf staw in 
clusters, is there any point in assuming evolution of 
dwarf stars in general? In any case it looks as though 
we must abrogate the idea that the stars cannot be born 
with masses less than 2. 

Yet, although the observations of clusters appear to 
contradict our conclusion, we take some courage from 
the fact that they do so rather half-heartedly. (It is 
such a novel experience to find Nature taking any notige 
of our predictions in regard to subatomic energy, that 
a half-hearted denial i@a cause for elation.) I tam 
from Hertzsprung that moving clusters such as the 
Hyades, Pleiades, and Presepe certainly do not contain 
anything like their full quota of faint dwarfs. They 
stop suddenly at about +7", with few or none fainter 
than this limit. There appears also to be evidence 
that in globular clusters the dwarfs are not nearly so 
numerous in comparison with the giants as in the 
galactic system generally. Perhaps, therefore, there 
may be something in our argument as to the difffeulty 
of bright and faint stars existing together in coeval 
systems, though we clearly have not yet got it formu- 
lated quite aright.” 

Tn the galactic’ system, where it is presumed that we 
have to-do with a mixture ef stars of all apes, the 
number of stars in any stage should be proportional 
to the duration of the stage. Hence the figures in the 
last column of the table should be proportional to the 
number of stars between the corresponding limits of 
magnitude. This predictions however, applies only to 
masses below 2; the numbers corresponding to the 
earlier part of the table must be greatly reduced, 
because most stars start from masses between 2 and 5. 
The luminosity distribution „predicted 3 in this way is 
fairly well confirrled bythe observational statistics. 

Another test which affords spine slight supportfor dhe 
theory of evolution by loss of mass has been applied by 
Vogt. It is easily seeh from the table that if two stars 

. e ” 
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start with widely different masses, the ratio of the masses 
will approach equality as time gof or. * Hence in 
double-star systemg we should expea@ large mass-ratios 
only in the early stages of evolution, and the mass-ratio. 
should progréssively “approach unity for the later 
spectrfl types. This appears to be satisfactorily 
confirmed. 

It might perhaps bave been Jered that the loss of ° 
mass, through its effect on the dynamics of double-star 
systems, would clear up Some of the problefs withs 
regard to their separations and eccentricities hitlHerto 
unexplained. This hasbeen investigated by Jeans and 
Smart; but the results are disappomting, and the sew 


theory does not bring any*illumination to the out- , 


standing problems. No? can I glesħh ‘anything par- 

ticularly favourable or unfavourable to thé theory*from 

thg various other discusslons ‘which have appeared. . 
°° 


Compton EFFECT. 
As illustrating the close “Connexion between the 
progress of pure physics and astronomy, we may note 
that the discovery of the Compton%ffect relieved what 


had been a real difficulty in regard to subatomic sources ° 


of stellar energy. By the quantum theory the radiazion 


emitted in the formation of helium from hydrogen ® 


should be of wave-length o-oooqr A.U., and in the 
annihilation of a proton and electron o-oocor3 A.U. 
By what mechanism can this high frequency radiazion 
be transformed down to the ordinary forms of heat 
energy in astar? The usual absorption coefficients 
fall off as the cube of the wave-length, agd thẹ second 
of the above quanta woujd probably go right through 
the star—and to the end of the world—withoué finding 
anything to absorb it and*turn it into utilisable heat. 
It would be scattered fairly ofsen, because the co- 
efficient of scattering by electrons, although decred&ing 
for short wave-lengths, does nét fall off so rapidly ; 
but,so long as it was thought that the wave-length 
was uhaltered by scattering, that did not help to solve 


the difficulty. Now the theory of the Comptdh effect,” 


tells us that*the wave-length is increased by g@24 
(x—cos 6) A.U. after scattering; so that, however 


shogt the original wave-length, the first appreciatke k 


scattering reducés thè radiation to ordinary yray 
status., Most of the energy passes into ¢ recoil electron 
which flies off with enormous energy ; and there 1s then 


` no difficulty in seting how the energy is “frittéred avay” 


into ordinary molectär heat. ° 
PENETRATIQG RADIATION, n 
The question of the oriin of the penetrating radiation 
found in the earth’s atmosphere has censiderabte 
interest in connexion with sybatomic gnergy. ‘An 
e e ® e e 2 
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astronomital turn was given to the problem a few years 
ago by Kobihérgter’s experiments, wich claimed to 
show that the radiation was travelling downwards and, 
therefore, presumably coming from outside our atmo- 
“sphere. He found also that the't intensity depended on 
the altifude of the Milky Way, so that, most rafliation 
was" received when the greatest extension of the stellar 
*system was overhead. The altiwude,of the "sun made 
no difference, showing that the sun was not the source. 
°The perfetrating gower was évidently much greater than 
that’ of any krfown y-rays, so that it seemed clear that 
the radiation could only come from some powerful sub- 
atomic source such as ¢he transmutation ofehydrogen 
e or the annihilation of mafger. Very recently Millikan 
has anndunceé the results ofan extensive and careful 
study of thi radiation? He is strongly convinced that 
it,comes from extra-terréstridi sources; and he finds 
that tho” penétrating power agrees with that ‘of the 
quantum emitted in the formation of helium from 
hydrogers 7 
Being unfamiliar with the eia details and 
difficulties of the experiments, I cannot take sides either 
e with Kohlhérster and Millikan or with their critics. In 
the earlier dafs it had seemed to me that the high 
e penetrating power {which seems to be universally 
admitted) went far to settle the question. This 
indicated a concentration of energy such as could only 
result from drastic subatomic processes; and it was 
at any rate less sensational to suppose that these 
processes were occurring in the depths of space than 
to postulate them*of our own planet. Buf I was some- 
what sifaken® bye€, T. R. Wilson’s calculations as to 
‘ rufaway ’ electrons in thfħderstorms. He showed 
that thèse could acquire syfficient energy to furnish 
radiation of this nature without involving subatomic 
ppogesses. It would? however, be difficult to account 
for the downward fipw of the radiation if it were 
originated by Wilson’s elestrons. 
If physicists ultimately are satisfied as to the gatra- 
o terrestyal origin of the radiation, what bearing will it 
° haye on the problems studied hese The chief con- 
clusfon to be drawn from it is that the subatomic 
processes can occur at comparatively low temperature 
* “less than 108,000°, All the really dot matter of the 
universé is securely tucked away behind walls sufficiently 
) 





thick to stop and scatter the most penetrating reat 
i cannot be the source of the radiation 

Our choice lies between the photospheric layers o a 
stets and the nebulous matte? În spate: ~The latter 
origin is the more probable. Unfess the stars are more 


potent sources than, the sun, the penetrating radiation 


from the stars will be to that from the sun roughly in 
the proportion of starlight to sufllights the experi- 
ments show that ng appreciable part comes from the 
sun, and a forfori.that from the stars should be 
negligible. The diffusg and dark nebuls and the 
matter scattered through interstellar space may perhaps 
améunt to a total mass asgreat as the whole mass of jhe 
stars; and, moreover, there is mo screening, so that all 
the radiation’ originating from it is able to reach us. 

e If this is right we must draw another imp®rtant con- 
clusion—the subatomic pneesses can occur at extremely 
low density. Astronomically we welcome these con- 
clusions. We are hard put to it to explain the occur- 
rence of helium and other elements in the nebule and 
of rather advanced elements in the spectra of the earliest 
stars, unless there is a building up of the higher elements 
in the pre-stellar stage of lowgtemperature and density. 
But the physicist may well shake his head over the 
pyoblem. How are thé protons gnd electrons to meet 
and cancel one another in a medium so rare that ‘the 
free* path lasts for years ? Hew ‘are 4 protons and 2 
electrons to assemble together and create a helium 
nucleus? It is perhaps a comfort that this last 
occurrence is so improbable under ‘any conditions of 
density and temperature that we can postulate it in 
the nebulea—on the principle that we may as well be 
hung for a sheep as a lamb. We recall also that these 
conclusions are in keeping with the observational fact 
(so difficult to reconcile with theory) that in general it 
is th® diffuse low-temperature stars which liberate 
subatomic energy most prolifically. 

Tshould have liked to close this cqurse by leading up to 
some sgreat climax. But perhaps it is "more in accordance 
with the conditions of scientific progress that it should 
fizzle ont, ending with, a glimpse of the obscurity 
which marks the frontiers of present knowledge. I 
do not apologise for the lameness of my conclusion, 
for it is not a conclusion. I wish I could feel con- 
fider{t that it is even a beginning. 
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NY one who is familiar with the state of chemistry 
before and after the War must recognise that, 

whilst chemical practice pd chemical beliefs *have 

undergone very little alteration, the foundation under- 

lying these beliefs has been altered profundly by 

recent physical discoveries. In particular, althoagh 

chemists still belive in “Malton’s atoms and in the 

molecules of Avogadro, they have been compelled to 

accept an entirely different picture of the structure of 
the atom, and to adopt a new and revotutionary con- 

ception of the nature of the forces which bind the atoms 

together into molecules. Whilst, therefore, chemical 

research still proceedsealong familiar paths, and is 
expressed by means of familiar terms and symbols, 

Physical research has given us a new outlook; and, 

since what a man does is ultimately determined by what 
he believes, it is certdin that chemical practice d& well 
as chemical theory must be influenced profoundly by 
the new ideas that have been given to us by our 

, physical colleagues. The object of this discourse is to 
indicate some of the aspects of pre-War chemistry 
which ‘have been transformed by the impact of post- 
War physics. 


_ MOLECULAR DIMENSIONS. 


The principal contribution of the physicist®to our 
knowledge of molecules has been a numerical one. He 
has taught us how to count, to weigh, ant to measure 
mdivıdual molecůles, and, in the person of Sir Wiliam 
Bragg, he has “provided us with a convenient system 
of units in which to expregs these quantities. This 
system is based upon Angstrom’s unit of length, ro78 
cm., which has long been used in order to express the 
pave lenges of light of different colours. Bragg has, 
therefore, proposed * to measure areas and volumes in 
10716 gq. cm. and 10~™ c.c.» and although it is scarcely 
pogsible to picture the process of filling with water a 
vessel with a capacity of onby 10° “cc,, it is, never- 
theless, an obvious step to make the unit of mass cor- 
respond with the unit of volume, as to~™ gram. 

Having got a suitable System of units, we can use 
them in order to ¢xpress atofhic and majecular dimen- 


* Compiled from lectures delrvered at the Birkbeck College, Londog 
Janasa 25, tnd at Bnostol on Feb 13, 1926 si 
Phys. Soc 1931, BA, P. 35. s 
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sions. The fundamental cénstant i this investigation 
is the Avogadro number, which tells us the actua] num®er 
of atoms in the gram-atom, of any elémenf, gr of 
molecules in the gram-mflecule of any element or 
compound. Unlike Loschmidt’s pucber (which tells” 
us how many molecules there*aye in r ac. of aegas at 
normal temperature artd pfessure), this is a universal 
constant, since it is not influenced byedgviations from 
the ideal gas laws. During the past twenty years, 
more than g score of attempts have beep made to 


determine the numerical value of this constant, by the e 


most diverse methods; but I need only quote the 
number finally deduced by in 1917 from a, 
study of the movement of a rain of elettrified oil-drops. 

This curiously indirect method shas given surprisingly 
accurate results ; indeed, it is said that the number of 
molecules in a gram-molecule of a pure substance is 
known with about the same degree of accuracy as the 
total population recorded in the census of a big city 
such as Chicago, In conformity with our scheme, 

Millikan’s* value of*the Avogatire constant can be 
expressed most conveniently in | Powers at pi as 

N = 0-6062 x 10%. , 

By taking the reciprocal of this numbér we can 
deduce at once that the merght of an individual atom or 
molecule in Ångström units 1s 2-65 times tts aldmiceor 
molecular weight. For example, the mass of an atot of 
hydrogen is 165 X 1007S r 66 A.U.; and the mass 
ofa, molecule of oxygen is 1-65 x 38=52:8 ÅU © From 
these data it would be easy to calgulate the lineay 
dimensions of thé molecule if we could assume that it 
was spherical or cubical; but, although the “early 
experiments of Devaux aupparted this view, more 
exact measurements have proved that the dimensfons 
ef the molecule are not equal in different diréetions. 
The molecule has, in fact, a definite ‘shape, now open 
to experimenta] investigation, „which muşt be taken 
into account im galculati its fimensigns. Let me 
indicate thres physical methods used for, this pérpose. 


(a) Viscosity of Gases —According, to the finetice + 


theory of gases, the viscosity of a gagis a measure of ¢ 

the sectional area of @he molecules. This was one of 

the earliest methods used to calculate molecular 

dimensions, and a the, two folloying methods) 
: * ° . Y3 
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it is independént of a knowledge of fhe Avogadro 
constant. ‘tehas been developed in nt years by 
Prof. Rankine, whq has deduced for the colliston-areas 
of various gas& values such as the following : 
J 

TABLE I.—COLLISION- hits or Gases IN 


STROM one e 
NH, =6 40 OH,= ? Ne= 


? 
Ion Sy o77s HaTsys T4 
RE HE ESE 
These oie however, pi got lead directly to a know- 
ledge, of the lineđf dimenstons of the molecules, since 
they merely give the average area of the molecule as 
viewedefrome every possible aspect. 
(eS Monomolecular Filmg—Much more detailed in- 
*formatiog is*giyen by a study of thin films of oil on 
the sutface of water. eSo*long ago as 1899,4 Lord 
Rayleigh explained the faet that a definite concentra- 
tioh of oilevas yequired in order to diminish the surfate 
tensibn of water by supposing that it was necessary 
to cover the water with a film of oil one molecule thick, 
before any effect could be protiuced. Since the 
quantity required corresponded with a film of a thick- 
ness of about 10 A.W., he concluded that this was the 


“cm, 47 
SH,= 


* approximate digmeter of the molecules. 


° 


When the Avogadro number was known it was 

* possible to compare the thickness of the monomolecular 
film with the area occupied by the individual molecules, 
and thus to get some idea of their shape. Devaux, who 
first made this comparison in 1904,5 was unfortunate in 
that the tnolein with which he’ worked gave a mono- 
molecular film with a,thickness oferz LS U., 28 compared 
with a cajculajed molecular diameter of 11-3 AU. He 
therefore ‘cSncludedethat the molecules were roughly 
spherical,in shape, as Rayleigh had postulated; and 
it was left to Langmuir in 1817 to discover that the 
dimensions of the molecule are in fact widely different 
in different directions, Thus in Table II. the molecular 


TABLE TI—Cross-Smgfrions AND LENGTHS © 
° (OF MOLECULES. 












Palmite acted ë |CuH, COOH 
Sioro tat | - [Cru COOH 
OQ H 











area, ‘was deduced directly by dividing the total area 
bf the film“if A.U. èy the number of molecules which 
- È coytained; the width’ is merely „the oquare-root 
of this arta’ but the length was calculated on the 
assumption tha? the density of the film is equal to that 
a atm FO 
Pros, Soe, Rhys. Boreas, Apol 1904, compere Smithsonzan “Inst. 
PP: ow Cha Soe ae Sa sa 
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of the oil ın bulk, and that the length of the molecule 
iseequal to the'thickness of the film. 

* To Langmuir, then, belongs the credit of discovering 
tha®, whilst the sectional area *ot the Smoleqile of a 
saturated fatty acid or qlcohol if approximately, con- 
gtant, corresponding gvith a square with a side of about 
5 A.U.,7 éhe length of the chain may extend to more 
than 4o ÅU. As a result of these *obsefvations, 
Langmuir was also gble to assert that the individual 
molecules in the, film were oriented, with the acid 
radicab immerse in the, water ahd the hydrocarbon 
chain projecting outwards towards the air. The 
spreAding of the oil into œ mgnomolecular film coujd 
therefore be attributed to the striving of the ‘ hydro- 
philous’ er thirsty ‘heads’ of the molecules to 
segure access to the water, and of the ‘ hydtophobic’ 
or olly tails to escape drowning. ° . 

Most bf the ppplications of Langmuir’s conception 
are physical in character, as in the case of the lowering 
of the surfacetension of water by a film of oil. Harker, 
however, has recently put forward a case ® in which the 
chemical properties of a compound appear to be 

edetermined by the orientation of the molecules in the 

surface of the liquid. Thus, he found that benzyl 
chloride could not be hydrolysed by dry steam, but was 
rapidly hydrolysed whenever there was an opportunity 
for Aquid water to condenses ‘This result can be 
explained most easily by supposing that the steam 
could not secure access to the active ‘ heads’ of the 
molecules, “since these would normally be directed 
towards the interior of the liquid, but that liquid water 
can reverse this orientation, and thus bring the thlorine 
into a position in-which it can be attacked. 

(c) X-ray Analysis-~—The third method depends « on 
investigating the distance between the mass-centres of 
atoms®or molecules by means of X-rays. This is a 
reciprocal process, since our knowledge of the wave- 
lengths of X-rays does not yet rest on direct measure- 
ments of length, but has been deduc&d | indirectly from 
the distance between the atoms of sodium and chlorine 
in a crystal of rock-salt, qs calculated with the help of 
Avogadro’s constant, Thus, since one gram-molecule 
of salt occupies 27 c.c., it is clear that the total number 
of atoms of sodium and chlorine in x c.c. of salt is 
2/27 x 06062 x 10% m 0-0452 x 10% ; but, before we can 
calcujate the distance between the centres of these 
atoms, we must know howethey are arranged inthe 
crystal. A preliminary®survey by means of X-rays 
shows that the atoms of sodium’ and chlorine occupy 
alternate points in a simple cubic lattice; we can, 
therefore, allot to each atom. a dubic cell with a volume 


* fhe mice araf moemsrements of Adam (Pr® R rake gas, A, 101, 45a, 
516 Tat hat the pa the sectional area of the 
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of 22-1x10-™ c.c. (the reciprocal of the preceding 
number) ; and by faking the cube root of this number 
we can deduce the, distance between the atoms as 
281 A.W. After haying determined this fundamental 
distance, Wve can. use a éryst&l of rock-salt® as a 
difffaction grating in order to @etermine the waves 
lengths of the X-rays emitted by the element, and we 
can then use these wave-lengths in order to determine 
` the distance between the atoms er «molecules in other 
crystals. In this way it has been sheayn, for example, 
that the distance between *the carbon-atom# in a 
diamond is 1-52 AU, and that the same ‘atomic 
diameter’ appears incessantly in other carbon- 
compounds. This diafneter, indeed, is oge of the most 
constant of the numerical properties of thé element, 
and is the obvious basis for a modern  space-chemistry 


of carbtn compounds. ii ‘ 


STEREOCHEMJSTRY. 
In addition to providing information as to the 


distarice between atoms and molecules, X-ray analysis 
has,made important contributions to our knowledge 


of molecular configuration or ‘chemistry in space.’® 


The first of the new chemical space-models was 
developed in 1874 by le Bel and Van ’t Hoff, in order 
to account for theglimited number of isomers which 
can be prepared of Carbon compounds of various 
types. Thus since isomerism in derivatives of methane 
first appears in compounds of the type CHXYZ, these 
authors were led independently to postulate a teira- 
hedral configuration of the four univalent radicals 
around a central atom of carbon, in place of the square 
configuration of the common two-dimensional formule. 
The two opposite ways in which the four different 
1adicals ın these ‘asymmetric’ compounds can be 
arranged in space about the central atom of Carbon 
could then be represented by altematiye symbols, 


corresponding with the two known isomers, as fofows: | 


AA 


The new three-dimensional formule were confirmed 
by the experiments which led to the enunciation of 
von Baeyer’s Strain theory, since it was found’ that a 
5-atom ring with angles of, 108° is more easily formed 
tharf a 4-atom ring with angles of go°, as would be 
expected.if the normal angle between the bonds is the 
characteristic tetrahedral angle, 109%°, of the solid 
model, instead of the night-engle of the planar formule. 


* Our exact knowledge of of X-rays wa alte |] 
A ae j beam no: table Eoi 
Toonlar droeinona mere 


Thomens and l Siegbahn (Ark hig: ap pas och Ka 
prey 12), however, have recently measured wege- ths ap 
U by using as g grating a' crystal of palguto asid for 
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This chem] idag has now been cenfirmed by 
direét physical measurements. In*parficula?, X-ray 
analysis has prowed that the diathond, is built from 
tetrahedrally-oriented atoms,.,and in such a simp 
manner that a child of five, if provided with,a supply 








. of rods and ‘bls with properly afljusted sockets, coyld 


not build, the model differently. A similar tetrahedral 
configuration of {our*beryllium atoms around a central 

atom of oxygen, ang conversely of four oxyggn a-pms 

around a central atom of perylliuit has been found 

in basic beryllium acetate,!° OBe,(O, CMe), ; anc the 

X-ray analysis of ice“! shows four hydwgef, atoms 

arranged in the same tetrapetiral pattern about tach 

atom of oxygen. A tetraRedral a ement of four e 
oxygen atoms around @ centrgl atom of sulphur has 

also been found in barium sọlphåte ** 

eMoreover, in addition to confirming and extendirg the 

scope of Van ’t Hoff’s tetrahedral configuration, X-ray 

analysis has also indicated the existence of other 

configuration’. Thus in ice, tvery atom of*hydrogen 

is placed at the centye of a line joining two oxygen 

atoms, thus giving rise to a knear configuration, 

bn- 


. a . a . 
Again, in sodium nitrate, and in 


e 
calcite and aragonite, we find a triangular configuration 


of thfee oxygen atoms about a central coplanar atom 
of nitrogen or of carbon, the three oxygen atoms being 
ranged symmetrically about a trigonal axis, as in the 


schemes . 
. oO e *2 0 


| and wwe x a 
TTE 7 
In order to preserve this trigongl symmetry, vee ions in 
the crystal have been formulate? as ° 


- ++ e. 
~ SNC a8 5-8 A 
e, e 
8 Oe o ; 
instead of ° O-Ng and OmC/ ° 


This planar configuration has been observed also gin 
the acetate grops of basic beryllium” acetate, yhere * 

e two oxygen atoms are arranged» symtmietrically 
nee eg, asin 


CH. K Tather than CH. oft as $ 


Moreover, graphite, whieh was thought at one ‘dhe š 


pU Bragg ana À Proc RE 1933, À, 437 
u 1 Bragg, Proc Soc , 1922, 34, 34 oS. ip 
and Wi chester Memor, 1924-4, 68, No 
rens Faraday Soc , 1914, 18, HA In then sy symme ttai formule the 
Sakal ap atom ri aig only s 2 Saget 
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to contain éhe same zigzag network of gtoms that can 
be recofnised*in sficcessive layers of a diamond, is‘now 
reported to cogtain’s fla? network of kexagons.1# Since 
graphite has the structure of an aromatic hydrocarbon, 
and actyally gives rise to mellitic acid C(CO,HD), on 


oxjdatign, it is difficutt to resist he condlugion that the. 


characteristic form of the benzene ring may, after all 
be the traditional 2-dimensional ‘hex#gon rather than 
a zigzag hexagon in three dimensigns. 

S of 


‘ e CONFIGURATION ‘OF Co-oRDINATION COMPOUNDS. 
As ip*the case of carbon, thé X-ray analysis of co- 
ordihation compounds proved the corre&tness of 
oa configuration which had Been deduced previously by 
purelychemicafn methods. Mahy years ago Werner con- 
clude& that the six chioring atoms of potassium platini- 
chioride, KPC], are all grouped round a centai 

atom of plattum, instead of forming two groups, as 
in the formula, 2KCl, PtCl. By studying the number 
of isomer that could te preparad of ‘co-ordination 
compounds of different types, he was able to assign 
an octahedral configuration to the six co-ordinated 


e radicals. Thus the existence of two isomers of the 


type MX,Y, follows at once from the fact that sub- 
e stituents may occupy adjacent or opposite apices of 


the octahedron. 
= T 


Wemer’s theory was finally established by the dis- 
covery, in compounds suclf as the cobalti-oxalates, 
K,[Co(C,0,)3], of a naw type of optical activity, which 
nosdhe else had even suspected to be possible. This 
optical activity can, hoever, be explained immediately 
by means of an octahedraf model, as in the following 
„ Projection, 18 where the thick lines indicate the nares 
* of ki three oxalate groups. . 


Xay anal ysis pas now revealed, by digect mensuration, 
‘an octahedgal conftmfration of the sie halogen atoms 
in KyfSaClel, NHD [snl], SENPA, KPC] 


Proœo R®., 192 108, 7 Hul, P., Roe, , 10, 661 
B ae, ore, 18, i, an tox i 


ae, 
cat ti a This pro 
wish pret suggested in n 1933 TAHER ena that ed by Werner, Ean ths 
hexagonal ontlin: y used 


It bas the advantage af ai chariy thmt the 
atom in the cobalti-ovalates rs ghesymmetric, but not Asymmetn 
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and (NH,),{SiF,], as well as of the six atoms of chlorine 
which surround each atom of sodfum in a crystal of 
rock salt. Even more important is the proof that 
the Six molecules of ammonia in "the ammoniase NiCl,, 
6NH, are arranged ih an octahedral pattern about 
éhe creel atom of fhickel,!® since this confirms iif the 
minutest*detai] the formulation of the compound as 
an amsnine of the type [Ni . 6NH,|Ch. Modern physics 
has thus provided aenew and very secure foundation ` 
for an importantatem df belief, which has only recently 
been atided to the chemists’ creed: . 


j IONIpATIQN. 

During a period of forty years, physical Ten 
have assefted that when an electrolyte is dissolved i in 
we it is partially EER EEN free ions® 


. NaCl =|} f Na+0. : 

No adequate basis was provided for this “ nonsensical 
hypothesis ” „(as Prof.e Armstrong described it in a 
letter to NATURE of November 26, 1896), “ which 
asserts that hydrogen chlonde and a few other com- 
pounds are so loosely strung together that they fall 
to pieces when dissolved in water. out of sheer fright 
it would seem, as no valid motive is suggested for such 
self-sacrifice.” An excuse for this strange cond&ct 
was afterwards found in the gfi@ity of the ions for 
water , but at the time the ‘ dissociationists’ preferred 
to use the ‘blessed word’ allotropy 17 as a mask to 
conceal the difficulty of explaining the supposed 
indifference towards one another of oppositely charged 
atoms of sodium and chlorine, as contrasted with the 
violent interaction of metallic sodium with gaseous 
chlorine and the still more violent interaction that 
might be expected between the atoms of the 2o 
elemegts. The more concrete suggestion that “ the 
atoms .of the dissolving electrolyte evolve heat 7 
combining with their electric charges,” 18 was laughed 
-out @f court ‘ks being absurdly epposed to sound 
physical doctrine, since expenence Aad shown that 
energy was always used up in the electrification of 
matter, and that the energy required to impart a 
given charge to a spherical conductor was imversely 
proportional to its diameter, and must, therefore be 
enormous 1n the case of single atoms 

Modern physics has turned this problem inside out, 
since it is the molecules, and not the tons, of a salt of 
which the existence 1s gow questioned. Thus, acord- 
ing to curreht views, the metals are so ready to lose 
electrons and the non-metals to gain them, that the 
ions of a salt are more stable than the corresponding 
neytral, atoms. It is therefore impossible for these 
1ons toeneutralise their oppésite électrical charges in 

as Wycko tac a sr 19a 333 
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order to ` produce a neutral molecule of salt The 
utmpst that can bedone is for two oppositely chargéd 
tons to cling together to form a loose doublet, which 
is always free to interchange ions with another sirfiilar 
doublet." This state of affairs *prevails' no doubt in 
the apour, as well as in concentrated aqueous solutions 
Dilution with water then produces a real ‘ elctrolytie 


dinsiiation? Naa = Nasa, in which ready-formed 
ions are merely separated from one another, e.g. by the 
intrusion of molecules of the, solvent, instead of being 
created de hovo from neutral molecules. 

This revolutionary doctyine is supported bye the 
X-ray analysis of salt, which reveals the fact that 
every atom of sodium is surrounded sytfmefrically by 
six atoms of chlorine and conversely. Since there, is 
no diffgrence in the distamges which separate a given 
atom of sodium from six neighbouring atoms ofchlorine, 
there is no experimental justification for asserting that 
any one of these atoms is cofmbined selectively with 
the central atom of sodium to form a molecule. On 
the other hand, crystallographers ‘state that the 


cryštal of salt ıs not holohedral lke Bragg’s model, 


but hemihedral, so that there may be some factor in 
the structure of the crystal which is not revealed by 
examination with X-rays. 

Physical chemist® have not been slow. in follewing 
.up the lead thus given, and have been able to prove 
that many of the properties of dilute salt solutions can 
be explained by the electrosiridion between oppositely 
charged ions, distributed just as in a crystal of rock- 
salt, but in a more irregular manner and at a greater 
average distance from one another. 


CHEMICAL AFFINITY. 


The combination of unlike elements, e.g. ofemetals 
with non-metals, which is so important in inorganic 
chemistry, was explamed some twenty Pears ago by 
J. J. Thomson 2* ùs due to a process of electron-ifansfer, 
e.g. to the transfer of an electron from an atom of 
sodium to arf atom of chlorine The-chemioal affinity 
between sodium and chlorine was then attributed to 
the electrostatic attraction between oppositely charged 
atoms of the two elements. 

In its most elementary form the new electrochemical 
theory was not very muoh in advance of that put 
forward a century before by Berzelius, since it gave 
no precise explanation to show why an atom of sodium 
should be ready to part with an electron or an atom 
of chlorine to accept one. Even in the hands of 
Ramsay,™ therefore, t da not rendér any important 
help to chemists ip solving the difficult problam of the 
nature of chemical affinity. When, howevef, we had 

© 
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not only leargt from J. J. Thomson of the existence 
of the electron, and of its prese&ce as ‘a eommon 
constituent of all atoms, but had also been taught by 
Moseley how to count the electrons in the atom of 
each element, the situation was altered profoundly. 


Thus “it was et once .opparent that petassfum with 


19 electrons has only to lose a single | electro, ‘as 
J. J. Thomson bad supposed, in order to acquire the 
stable grouping of 18 electrons which is characteristic 
of argon ; and conversely, that chlorigg with 17electrons 
can acquire this stable configuration by gaining one 
electron. A motive for the transfer of an electzon, and 
an explanation of the origig of this polar type of 
chemical affinity, can thestfore be found in the ex-, 
ceptional stability of © up f° electrons, a3 
contrasted with the relative fhstability bf a greuping 
of 17 or 19 electrons, ardund a positively-charged 
nucleus." Indeed, only one important «ecfion of the 
problem now remains unsolved, namely, that we 
cannot explain why the preperties of ans inert gas 
should appear in successive members of the series 
2+8+8+18+ 18+ 32 electrons, 
or what feature of the quantum theory dictates the, 
formation of the sub-groups of 2, 3, 4, or 6 electrons, 
which by their summation give rise to the large groups, 
of Rydberg’s series : 
2xi8t2xat¥+ax 24a x 3242 x 3444 x q? electrons 
Apart from this, the whole phenomenon of electro- 
valence, as Langmuir calls it, with its attendant theory 
of the cone: and, permanent, ionisation of mineral 


salts such as NaF or KĀ, seems 4o be tyapsparently 
clear, - © ° 

Nevertheless, just as, Berzelius’ dualistfe theory 
collapsed when faced with the fgcts of organic chemistry, 
so the theory of electron-transftr breaks down h face 
of the problem of explaining, the mutual affinity of 
lke elements. This is a Sgnous fault, since the union 
of like &Rtoms not only dominates the whole of tarbon 
chemistry, but is also responsible for the forpation of 
simple i inorganic “molecules such as Hy, Oy, Ng, or Cle. 
This second or ‘non-polar’ type of chemical affMucy, 
however, has also received a clear explanation as a 
result of the stugly of atomic numbers. * Thus it appre 
hat two atoms, each of which 13 one electron sfort of 
the rtumber required to produce the stable configuration 
of an inert gag, can acquire this copfiguration by 2 
simple process bf gligctron sharing$ In us process, “a 
duplet, or parr pf eleatrons, is held in commom as an 
integralepart of the electronic configuigtions of tRe two e 
atoms which it unites, just as the tw aromatic ngs * 
in naphthalene are uħited` by he two carbon atams 
which are common to both rings. . 


1 See Ann “d Hie) jae 43, 


Kossel, 3 
“GN JACS, 1916, 8, 768 ann . 
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In this ycheine | of electron sharing there does not | in caved aes and in graphite the molecule extends to 


appear 40 be any @ priori reason why two atoms should 
not be united by sharing one electron; and indeed 
Main- Smith ” has postulated that this is a normal 
Method of union in co-ordinatfon compounds ; F but 
the evigence *offeredein support of this view is very, 
slender and in general it appears ‘to bea patr of electrons 
“that performs this function, just atepasrs Of carbon 
atoms are shared when one six-atom ring is added to 
' another $n passingsfrom benzene, (,H,, to naphthalene, 
CyB, and ther to anthracene or phenanthrene, C,,Hyp. 


mo CO nS CC) 


Barne tees i 


Phênanthrena e z 
Two electrons held in comman are therefore the 
equivalent of a singée bond, or covalence as Langmuir 
* calls it, whilst four or six electrons held in common 
give nse to a double bond and to a triplebond respectively. 
The groups of eight electrons in the Rydberg series 
are generally depicted as occupying the eight corners 
of a cubical octet. A single bond is then represented 
by a pair of cubes with a common edge, and a double 
bond by a pair of cubes with a common face ; but on 
this basis the formatjon of a triple bond would result 
in a complete superposition of the two cubes, and 
would, thufs"give mse to a quadruple bond, with four 
pairs of electrons held in common instead of only three. 
The new model, therefore, fAils to represent the pro- 
perty of forming single,” double, and triple bonds (and 
thesiapossibility of forming a quadruple bond) which 
are expressed so well By the sharing of a corner, an 
, edge and a face of the tetr&hedra of le Bel and Van't 
Hoff. Indeed, er progress is possible only Ahen 
“we abanfion thé cubical model in favour of a purely 
algelsraic form of the theory, or else adopt a different 
geometrical , model, e.g. by supposing that the octet 
contains four tetrahedrally arranged duplets instead 
“of? eight „equally distributed single tlectrons. This 
tetrahedraPmodel enables us to see why, in the elespents 
of thé first short period, there is no large change of 
boilifig-poimttn þassjng frém F — F to Op Oand N=N; 
bat when wé’come to carbon, whet®a quadruple bond 
„ betwęep tworatoms is imposible; the bSiling-point 
® suddenly rises b# 3500°. Thisedramatic rise of boiling- 
* dint is obviousfy due to the fact that the spare bonds, 
which are left over-alter uniting the atoms in pgirs 
PY ‘single, double, or triple bonds, interlock, until both 
© Chem, and Ind., Maych 28, 164, 43, 433 


"gon 1, 1925, 26, 70-74), 


tHe boundary of the crystal, and Vaporisation is pnly 

possible by disrupting atoms „iom t this enormous 
mofcular complex. If the cubi model were valid, this 

abrupt change shoul occur on passing® Gore- the 

gouble bond of oxygen to a prohibited triple borfd in 

nitrogen, instead of on passing from the triple bond 

of nitrogen to a prohibited quadruple bond in. ¢arbon. 

Oriciy or CHEMICAL AFFINITY. 

By *postulating alternative types of yinion, the 
electronic theory of valency enables us to recognise 
at a glance the existenc# of ewo types of chemical 
affinity, namgly, a non-polar “affinity between like 
atoms an& a polar affinity between unlike atoms It 
has the further advantage ¢ of referring both types of 
affinity to a common cause’ This cause, long su$pected 
to be electrical in origin, has at last been disclosed as 
depending on a mystepious force which compels the 
electrons, wHen under the influence of a positively- 
charged nucleus, to form stable aggregates of 2, 8, 18, 
or 32 electrons. The origin of these numbers, and of 
“the sub-groups into which they can be further resolved, 
is, however, a secret which the quantum theory has 
not yet completely disclosed.™ 


s ° 


La 
£ Two THEORIES OF®VALENCY, 


During the last fifty years, organic chemists have’ 
accepted Van’t Hoff’s tetrahedron as a correct working 
model of the carbon atom. This conception of valency 
was vigorously attacked, however, in 1905, by Werner, 
who, in his “ Neuere Anschauungen ” (p. 73° of the 
English translation), asserted that “ Affinity is an 
attractive force which acts from the centre of the atom 
and is of equal value at all points on its surface. With | 
such a definition of affinity it naturally follows that 
separate unjts pf affinity do not east.” In this 
paragyaph, Wemer challenges both the limited number 
and the fixed ‘orientation of the four positions which 
are available for the attachment of other atoms in 
Van’t Hoff’s tetrahedral model. Bearing in mind the 
distortion of the tetrahedral angles, which is peymitted 
by von Baeyer’s ‘strain theory,’ Van’t Hoff’s model 
of the carbon. atom can be represented most con- 
veniently by a sphere with four sockets, each socket 
carrying an elastic rod to tepresent ą bond by which 
the carbon atom is united to*another atom. Werngr’s 
alternative eonception °can be represented most 
conveniently. by Emil Fischer’s model, in which the 

‘atom’ takes the, form of a sphere covered all over with . 
bristles, a sort of spherical sfrubbing-brush, which 


epee T 

Ee Seeding te a 
uy 
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resembles" the involucre of g a in that two | Yise to an unsggble condition, which would giways tend 
“atoms ’ will stick together at any point of contact, | to revert to a more stable one in which ach ‘tom is 


and in any number up to the limits of space available.” 

Althoygh Werner cofsidered it necessary to denotince 
Van’t Hoffs conception of .vatency as incompatible 
with*his own more comprehensive wiews, it is now clear, 
that these two theories are not in fact cOmpeting 
alternatfves, Since tach is correct in its own domain, 
but incorrect if applied outsides ış Thus Werner’s 
theory of valency gives us an ideal gepresentation of 
the behavigur of thé closely packed igns in a @rystal 
of rock-salt, and agrees precisely with the behaviour 
which we should expect, of &mpounds which are held 
together only by eleætrovalence, ïe. by the mutual 
attraction of oppositely charged ions. It is* however, 
incapable® of explaining the open’ lattice structure ‘of 
the diamond, which ‘can onl be arrived at by lintiting 
the number of points of attachment to four, and at 
the same time fixing their orientation around the atom, 
precisely as in Van’t Hoff’s model. This*behaviour is 
characteristic of all compounds in which the atoms are 
held, together by covalence, i.e. by the real bonds of 
the organic chemist. We therefore have alterna- 
tive conceptions of valency, namely, Werner’s theory, 
which expresses the, type of chemical affinity that, is 
dominant in mineml chemistry, and Van’t Hoffs 
theory, which expresfts the phenomena of organic 
chemistry ; and we now find that these two theories 
correspond precisely with alternative aspects of the 
electronic theory of valency, which predicts the 
possibility, and compels us to recognise the real exist- 
ence, of ‘both types. - 


THe Two TyprS oF VALENCY. - 


In general the two types of valency can be distin- 
guished by merely counting the electrons. us, 
since the potassium ion and the chlorine iop have each 
a complete outer ghell of eight M-electwons, we cannot 
replace the elecfrovalence by a covalence, since this 
would create a surplus of two electrons over and above 
those required ‘to complete twe stable ‘ argon ’ ‘systems. 
On the, other hand, a molecule of chlorine, with a 
total of only 2x7—14 M-electrons, must be held 
together by a-covalence, í e. by sharing two electrons, 
since if the atoms were torn apart we could only 
assign a completg octet of ‘M-electrons to one atom, 
leaving the other with a sêxtet or incomplete group of 
six electrons. The conversion of the cowalence into 
an electrovalence, as represented by the equation 


areta 
may perhaps occu? wher the bond is bfoken by the 
rupture of the molecule when undergoing chemiaal 
change; but thig ionisation of the bond can only give 
è e e = e e 


able to complete its octet. ° 

We can also ish the fwo types of valency by 
noticing that the ‘polar’ type of chemical affinity is 
indefinitely edivisible, [ike Werner's uniform "t spheres 
of affinity,’ but that, the real bond of Yan’t Hoffs 
model Aono be divided. Thus in rock-salt the’ 
chemical affinity of, each ‘univalent’ sodium atom 
appears to be divided equally amongst six ‘univalent ° 
atoms of chlorine and conversely ; but in the diarnogd 
the four bonds of the *quadrivalent’ carbon atpm are 
used as iategers, each bond sewing to unite two atfms, 
and two only. Whenever,etherefore, mention is made e 
of residual affinity, or &f partial vafficies, Ê at once 
suspect that these valencies müs be polar rathef than 
ngn-polar in character.” This view was foreshadowed 
in 1899 by Thiele, when formulating ‘his ne new theory 
of conjugation, and I do not know of any evidence 
which would ĉontrągict it. °* 

Even more importgnt is the fact that, whilst an 
electrovalence can act im any girection round the 


atom, a real bond or covalence is fixed in direction. e 


In the former case there is nothing to prevent the ions 
from being packed as tightly a$ their volumes will e 
permit, This condition is realised in the crystal- 


+ ~ 
-structure of rock-salt, NaCl, which is a close-packed 


aggregate of haa esas of ions of opposite signs, 


and of fluorspar, F Ca F, where there are twice as many 
ions of one sign as of the other. “On the other hand, 
the atoms of carbon in diamond, Ære very* “Yar from 
being close packed, sirfte each atom is’ sugrotnded 
immedfately by only fous other atoms, whereas each 
of Werner’s spheres would bee able to make contact 
with fmelve other spheres of equal size. Indecée tt 
can easily be calculated that, åf Werner's conception 
were correct in this particular case, and Van’t Hofs 
corfeption were wrong, the clost packing of the 
spheres would ingrease the density of the c#ystal in ° 
the ratio of g-5 to 8. Similar open lattices are fognd” 
in many other crystals, and it is safe to assert thaf they 
can always be associated with the presence of valenges 
whfch are limited in number and fixed in diregtion, © 
precisely as postulated by le Bel and Van’t Hoff. 
Thus,’ if ice and quartz were mere aggregates of 


oppositely charged ions, trg Te e 
t-09 -estii-- 9 3 & 
« OD 4A and o FSi Oe, 


e@ . 
we should expect them te crystallise ithe same form 


as fluorspar, where alsg “there are twice as many iorfs 
of one sign as of the other. Actually, both ice and 


quartz crystallise in a tatally different manner ; end 2 
u Ana, 189% 308, 87 at æ > e 
e - . x 


. e .- 


° a 


» ing a double negative charge. 
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the latticegwork of ice is so open that the density 


of the a&greg&te igless than 1. We can’ therefore dssert 
that the atoms of both compounds are united by real 
bonds and not by thg mere electrostatic attraction 
between oppositely charged ions. A similar ent 
has alrgady Been applied in the case ef fron pyrites,, 
FeSi where the sulphur atoms gre all paired, instead 
“of being distributed uniformly like thteatoms of fluorine 
in fluorspar The Soe is spo not a sulphide 
S; 
disulphide, Fe S—s, in which each pair of sulphur 
atofns is held together by a bond, in addition*to carry- 
It is, indeed, clear from 
these example? that the tay analysis of crystals 
provities a ‘very precise, experimental method for 


distinguishing between the two types of valency, apd 
is of fundaméral importance for this purpose. 


of quadsivalent “iron | se Pe but a ferrous 


Poar, Sgui-PoLar, ANB Non-Porar Dgusiz Bonps. 


Three years ago I pointed out that since single 
bonds can be of tw types, namely : 


@ Polar, ag in NaCl. 
(a) Non-polar, ay in Cl—Cl, H—H or CH;.CH,; 
double bonds should be of three types, namely : 


(i) Polar, a3 in Ca S, 
GD Non-polar, as in 0=0, 
(iii) Mixed (or semi-polar), as in MeN—O. 
In particular, a mixed or semi-polar ‘double bond was 
postulated i in tnniechylamine ee 


° : NMes O (compare a,c), 
and in the ions of oxy- -acids 37 , 


OG DG Sad 


The existence of this new type of double „bond, has 
now been established by two independent Sxperi- 
. mental’methods, depending respectively on the study 
of ¢aplecular volumes and on the detectiof of molecular 
dissymmetry. The work: on molecular volumes, 
. begun more than half a century ago by Kopp, ,has 
-culneinayed in the rébent researches of Sugden,™ who 
has discovered a function of the molecular yolume 
which i is (i) independent of the temperature of observa- 
*tion, (ti) 2 Strictly additive function ¢f the constituent 
“‘atonyc voliimes. In thee investigations the molecular 


m G65 ig “igs 822 
0» 198% 18, 854 Phl Mag., 1923, Bu 1103. 
m J CS., 1914, 186, 1077 











Volumes are reduced tẹ pias sae tensions, by 
aatik use of a function vip 


tenXjon, Mamet wt., D= density of liquid, de~ density 
of vapour), which Sugden describes as tht ‘parachor. 
ae value of this function is increased by 23 unifs by 








abhi non-polar double bond, whatever the , atoms 


which it joins, as Ce =0, Scac’, Scen-, 


-N=«Q; but ee os apale bonds in the 


systems ‘80, > Pa O antes ore were found to produce 


a minute decrement of moleqular volume.™ In this 
way the nitro group was shown to contain only one 
non-pola# double bond, whilst the sulphinates, sulphon- 
ates, and sulphates fo. not contain any 


e P e 
. £ R 
ae 0-8 , 
No OMe 


++ /R : ++ OMe . 
>» S 3 p RSs ae 
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More important still is the: proof given by Phillips,” 
that the sulphinates (in’which the existence of segni- 
polar double bonds was estaljished by Sugden’s 
measurements of density and Surface tension) can be 
obtained in optically-active forms, as in the case of 


| the ethyl tolylsulphinate of the formula 


_ 4 G&H. CE, 
O . 
an : 


Tighe sulphur and oxygen were united by a symmetrical 


| non-polar double bond, the compound would, on the 


basisgof the older space formule, be obviously sym- 


‘| metrical Moreover, since none of the earlier theories 
| of valencyewas capable of predicting the asymmetry 


of these compounds, the experimantal realisation of 
this new type of optical activity prowides an excellent _ 
ulustration of the value of the electronic theory of 
valency, as well as a detisive vindication of the more 
specialised conceptiop of mixed or semi-polar double 
bonds. We' have here, indeed, a further_example of 
the general rule, alregdy illustrated in the case of 
Werner’s theory of to-ordination, that each new 
development of. the theory of walency has been 
accompanied by, and has “received its final santtion 
from, the discovery of a new kind of optical activity. 


™ Sagden, J.C-S aes 17, 1525. 
m J CS., 1925, 1 bs 
e 
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Studies in Psychology. 
Behaviorism. By Ptof. JohnwB. Watson. Pp. iw+ 248. 
(London: Kegan Paul and Co., Ltd., 1925.) 
ras. 6d. net. ` ° 
ÍN his new book Dr. Watson gives a vigorous exposi- 
tion of his methods and results already familar to 
readers of his earlier works, notably “ Psych8logy from 
the Standpoint of a Behaviorist.” It contaihs, 
however, some fresh mdbesial and foreshadows an 
ambitious attempt to ogpply the principles of b¢haviour- 
istic psychology to all the mental and social sciences. 
All categories involving refewence to consciousness, 
such as knowing, feeling, striving, are to be eliminated 
and their place is to be taken by a purely naturalistic 
study in terms of reflexes and their ‘ conditioning.’ 
His’ attitude to the problem of the nature of instinct ise 
more drastic than in his earlier writings. All alleged 
human instincts are, according to his present view, 
reglly habits built ap by selection from original ere- 
sponses by p of conditioning. Emotions, of 
which there are only three primary ones—namely,“fear, 
, and love—are nothing but visceral responses. 
unconscioys’ of the psycho-analysts consists, in 
of -and visceral habits that have never 
ised and cannot be recalled. Modification 
iour of ‘learning’ is due to the conditioning 
d the formation of habits. inking 1s 
4g, and is made up of laryngeal habits. 
Dr. Watson’s exposition 13 aggressigely 
confident, but he makes no real effort 
the difficulties of his position. This 
cularly to his discussion of ‘méefnory,’ 
d ‘ thi 


























>, ta which alone he appeals. The book 
umber of reestds uf observations, particu- 
dealip th the behaviour of* infants, 
ortant an4 useful, but on the theoretical 


mbodied in it are destined to revolutionise 
ligion, sociology, and other social sciences 
t strike the reader as naively extravagant. 

7 M.G 


logy of Handiıting. By Robert Saudek. 
288. (London: Gtorge Alen,and Unwin, 
5.) xas. 6d. net. 
cy, the study of handwriting in popular çon- 
placed on sọmething ef tht same level as 
except that, in tlte çgse of the former, experts 
hes called upomto give evidenceas to Inatfers 
the law courts. It will therefore, perhaps, 
rise to some to find a volume of no small 
detdted tg the studytof the subject gn 
2 2 


e e 
scientific lines, and furth@r, to findeghat it contains £ 
chapter oh the history of the subject? Attempts at 
‘characterological’ interpretation of headain Der 
with a book by ille Boldo, published at ri in 
1622. Th 1830 there was g school of interpretatidneto 
which Bondinel, Bishop of Amiens, Cardinal Régnier, » 
and Abbé Flandrin belorfyed ; but the“hi&tory df grapho- 
logy really begins with Abbé Mipolite Michon, a pupil 
of the last named, who was fallowed by Crépieux Jamin, 
tRe most eminent of the French graphologists. It 
was, however, in Germany that an attempt was made 
by Georg Meyer and Ludwig Klages, at the end of the 
last and the begingng of the*present centurf, to place 
the study on a truly scientific inductive basis. . 

The author of the present work, in addition to an 
exhaustive study of the methods*of béth French arft 

German schools, has had twenty-five yars’ expenence ° 

in the study of handwriting, and here puts before hise 

readers the results of his adaptafion of these methods , 

to Enghsh and American styles and methods in hand- 

writing. So far as they go, his methods, taking into 
account mechanical and material conditions and the 
physiology of writing, must be accepted as sound in 
principle and method. It is when he comes to the 

psychology of writing that he is on less certain ground. , 

It must be admitted, However, thagh} reasoned analyses 

of specimens of handwriting of wellaknown ipdividuals 

do mdeed appear to tglly with the facts so (gr as 

generally known. è 

Anim&l Life. 

Our England: Twelve Open-AtreLessons. By Patricig 
Jobnson. Pp. viii+1oq4. (London: Methuen®md 
Co., Ltd., 1925.) 25. . © 

Tuts little text-book, which is neither purely, geo- „ 

graphical nor historical, but contfins a little about 

everything, deserves more than ‘passing mentjon. Ine 
the first place, it represents in substartce some of the 
first broadce&t lessons ever given by radio: they, Were -~ 
broadcast from the London station in the spring of 

1925; and secondly, because they are excellént of their 

kifi. Few bools of this size conjain so’much excellent * 

matter packed within so small a space. Thpsweéther, 

domestic animals, the farmers year, wild anipals, 

archeology, history, geography, folklore, economics, ° 

and the history of traditioħale qvic “inatttution’ ire 

England, all find aeplace, traated in such% wayeas to 

stimulate rathér ghan te satisfy inquiry... ° 


ee 
The Aquarium Book. By E. G. Boulenger. Pp. 
208+16 plates. (Lostion: Gerald Buckworth antl 


Co., Ltd., 1925.) Iof 6d. net.* ° 
THE* greater part of this book is devoted* to popular 
accounts of a large nutnber of specieg of aquatic + 


animals. Fhe value and Histosy of equañum-keepirig e 
e é k 
e é - , 2 2 Ast : ê 
° e 8 7 
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are also briffly Surveyed and hints given ga the manage- 
ment ofaquagia. e : . 
The book is very attractively written and should 
have a wide appeal. Its perusal will greatly enhance 
the interest of visits to the Zoologigal Sociefy’s aquarium 
and*stimulate the enthusiasm of amateur aquarists. 





taken to avoid the far too numerous errors, ex 


‘tions, and lofse statements in the*jnfqrmation*provided. 
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animals do, the secrets of his methods. It is open to 
déubt, however, whether science, Mendelian or other, 
ean do much to aid. The author devotes, it is trite, a 
chapter to Méndelism, but the methodsde applies owe 
theis main justification to the practical success which 
has followed them. The qualities of.the perfect heund, 


It is a geat pity, therefore, that care bas not been | we are told, are “goice, nose, drive, stoutness,*and 
era- 


ooks.” he fenetictst would scarcely venture to 
escribe these as Mendehan ‘ unit eharasters, eor even 


Examples of such are a statement on p.. 34 that all | assert their dependence on ‘ genes.’ 


rotozog, have a flagellum, andeone on p. 107 that 
team-trawli troys the eggs of the plaice. Mis- 
prints and mistakes in punctuation are numerous. On 
p%166 tbe author confers knighthood on Isaak Walton. 
The few pliotographs are excellent: the drawings, in 
spme cases good, in otRega leave much to be desired. 
e On p. 59 the cotton-spinntr, Holothuria nigra, is mis- 
represented by*a°drawing gf duite a different species. 
It isehoped*a second’ edition will appear, carefully 
edjted to remove such Mtemishes from an otherwise 
attractive ang giseful book. j 


Reproduction ın, the Rabbitt. By John Hammond. 
With Foreword and @hapter on the Formation of 
the Corpus Luteum by F. H. Marshall. (Bio- 
logical Monographs and M&nuals, No. 4.) Pp. 

*xxv+zt0+do pħňtes. (Edinburgh and London: 
Oliver and Bpyd, 1925.) 15s. net. 

*Tuis is an admirable book, containing not only an 

e excellent and up-to-date account of the reproductive 
phenomena of the rabbits, but also a mass of ae eed 
results derived from the personal investigations of the 
author. The book is prefaced by an excellent short 
outline of the processes involved in the sexual cycle, 
by Dr. F. H. A. Marshall, who also appropriately contri- 

~- butes the chapter upon the formatién of, the corpus 
luteum. -° *e 
Me H&rmmbend'’e work is clearly written and is well 
illustrated by chart and halftone blocks. It will be 
found imdispensable by all specialist studgpts of 
mammalian reproduction, But will also prove most 
usefy and most integésting to the ordinary biologist 
ted in a more general way in the phenomena of 
reproduction. 


e 
e The Breeding of Foxhounds. By Earl Bathurst. Pp. 
xiii+132+8 plates. (London: Constable‘and €o., 
Ltd.,o1926.) 9 ais. fet. 
*THE scientific ‘principles of animal” breeding are still 
obscere: yet the success of the practical man, from 
the days of Jacob’s matrimonial venture onwards, are 
. for all to see. ¢Probably the modern dog, particulgrly 
the sporting dog, provides the best ple of man’s 
skill in moulding wild animals to his purposes ; for, “if 
Darwin was right, the raw matenal was the wdflf, the 
dingo, and the,like—mogst unpromising material out of 
“which to oh d up abdina ol Apa human intelligence. 
This book, based, as it is, ôn the ulated experience 
of nggrlys forty years of breeding hotinds*(the author 
° being the wel#known and guccesaful Mastèr of the 
° Y.W.H.-Cirenoester Hounds), 4g deserving of the careful 
study of all—and they are ma@ny—who are interested 
in the practical problems of hound-bfeeding. Earl 
o Bathurst is clearly a master of his subject, and does not 
e bject to ditclogipg, apso many practical breeders of 
e 


. 
i e ss 

é . 
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It is interesting to observe how the dread of in- 
breeding dominages the practical breeder. “ Study the 
i y sayy the autHor, “so ks to avojd breeding 
too closely.” Yet we know that, as a matter of practice, 
close inbreeding was applieg by all the great ‘improverg’ 
of cattle and sheep, and modern science asserts that 
inbreeding, insitself, is not harmful. Certain it is that 
fixity of can be obtained by this practice and no 
other. The ‘line’ breeding which the autho? practises 
is, ager all, simply a digifed sy8tem of this nature. 
The boek is handsomely prod The photograph 
of the author’s Trouncer, 1923, will excite the envy 
of every bound lover. e 


Hygiene and Health. è 


e) The House of Health: What the Modern Dwelling 
Needs to Be. By Sir Jolfm Robertson. Pp. 192. 
2s. 6d. net. : 

(a) Nursing in the Home: inclpding First Aid in 
Common Emergencies. By Stella Churchill. Pp. 197. 
am 6d. net. Pain 

(3) The Fight against Infection. By Lieut.-Col. G. Ea 
Stammers. Pp. 214. as. 6d. net. 

The Modern Health Books. (ondon- 
and Gwyer, Ltd., 1925.) i ; 

THESE three examples of the series of “Mode 

Books ” which are being issued serve t ill 

scope and method of treatment of the su 

The matter is limited to essentials and 

simple non-technical langrage, the type 

are pleasing, and the volumes are light 

(x) Sir John Robertson gives all the 
which are required to make a healthy dw 
addition to 
discusses the efivironment, drainagepwate 
smoke abatement. As ds construc 

terre and steel houses are ulhided to, and i 

are recotamended as bosh comfortable 

The old-fashioned sash wind§w is 














e.g. she size of bath for artisan dwellings, th 
ness of some baths, enamelled tap} to 


presented. 
dtrectiongy are given for the nursing of c 
infectious and some other diseases,,qnd 
e e * e e e 
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cases. * Directions are given for the treatment of 
_ emergencies (such as fits, drowning, and poisoning), 
and of some common minor ailments. No caution js 
given of the irritant effect of formalin, in connexion 
with diynfectfon, and*we have failed to find a meation 
of that common afd slarming ailment of childfen— 
spagmodic croup." ° 
(3) Col. Stammers has been ge briefly to descri 
the causation and jeans of prevention of many of 
ills to Ķhich flesh is heir. Two brief chapters serve 
to introduce to the reader the% ngture of parasites, 
vegetable and animal, and to give an account of ‘some 
of the means by which the body resists infectipn. A 
fascinating narrative then follows of stveral important 
diseases, including plague, cholera, typhoid fever and 
seeping sickness, and, guikea- worm and tapeworm 
infections. A short «hapter on scientific research is 
included, which should impart to the nog-scientific 
reader same idea of what research work is. é 
The text is ilustrated with figures of parasites and 
their fntermediate hosts Md dás of geographical 
distribution. We nofce a slip in the legend of Fig. 13, 
where the fliagram of the female guinea-worm is stated 
to be “ highly magnified,” thogh in the text the worm 
is mghtly described as being about a yard ın length. 
Tt would be better also, we think, not to refer to 
Tæma sokkum and T. medtocanellaia as the “ pig” 
and “ beef” tape-worms respectively, as in the tap® 
worm stage they are essentially human. 
7 Indian Forestry and Timbers. ~ 
Indsa of To-Day. Yom VI.: India’s Forest Wealif. By 
. E. A. Smythies. Second edition. Pp. xv+3137+412 
plates. (Longon: Oxford University Press, 1925.) 
3s. 6d. net. a 
Forzstry is a subject on which the average politician 
is profoundly ignorant. A very high proportion of the 
Indian* public have hitherto had very little direct 
interest in the forests. As a people they extra- 
ordinarily economical both in the use of fuel@and 
timber. Only a comparae*ely small proportion of the 
population hve in the vicinity of the rengining forests. 
In spite of the fact that enornfous quantities of produce 
are given away dnnually to rightholderg (estimated very 
conservatively at 1,000,c0ol. worth), the general attitude 
of those directly interested in the forests is “ne of 
grievance agairfst the restrictions of the Forest Depart- 
ment as to free fuel, timber and grazing. This grievance, 
coupled with the fact that the present annual surplus 
from Indian forests after approximately seventy years 
of conservation and developmént has only increased 
from 80,o00l. to 1,300,000., is reflected in the attitude 
of the majority of Indian peliticians, who in general are 
hostile to forest development. The present work, 
prepared by Mr. Smythies in collaboration® with 
pravincial officers, is thérefore ver timely. It em- 
phasises the enormous indire€t benefits derived from 
India’s forest estates and their value to the population 
as a whole; it describes what the Forest Department 
*has already accomplished and it explains very clearly 
the urgent need of er inyestment of capital in the 
forests if the exchequer in the course, say, of the fext 
fifty years is really to benefit directly from the invest- 
ments already made. . e bs 


`~ e 





An Elemeniasy Manual on Indian Wood .Technology. 
By Dr. HP. Brown. Pp. xijit3ax¢ 16 plates. 
(Calcutta : Government of India Centfal Publication 
Branch, 1925.), 4 rupees ; 6s. 98. 

THERE has been a certain unt of prejudice in the 

past against the use of the microscope for the identi- 

ficati8n of timber, the reason gengrally given Being that 


it is impracticable fpr“use in the field. The nimber of ' 


differente timbers, hewever, which noweneed to be 
distinguished ha$'indreaseg so enormously that opinion 
has veered to the other extreme, and many any 
attempt to identify a timber witbayt the ald of the 
microscope as so much gutss-work. **J. S.*Gamble’s 
“Manual of Indian Timbers ” has Yor many years b&en 
the only important work in this particular feld, but 
unforturfately contains no pricroscopic data. Thert "kas 
consequently been a growmg need of a text-book fore 
the training of Indian forest officers dif the anatomy of 
the timbers of India. As*Dr. Brown pothts out, in his 
preface, to teach studentsein terms of timbers which 
they will never handle is neither efficient nox conducive 
of the maximum possible interest. It is to remedy this 
defect that this volum: has been written, and that it 


will go a long*way towards dotag so is not to Be doubted. ° 
It should also prove of value to those interested in the « 


timbers of tropical countries other than India. 

The microscopic features of wo@d arf described more 
fully than the gross features and physical properties, * 
but the latter are quite clearly and concisely set out, 
Admirable use has been made Of a large number ofe 
original photomicrographs and drawings, both of whica 


eare excellent, and a key is appended for the identifica- 


tion of sixty of the more important Indian woods. 
OP. Pais L.C 


7 Eatth Structure and History. 


Geological Maps : the Determunatifm ‘of Structural Detail. 
By Robert M. Chalmers. Pp. wi+2?75 Loudon: 
Oxford University Pyess, 1926.)° ras. 6d. net. e 


Tue study of geological maps and struc fs perhaps 
one of the most difficult parts of any advanced geo- 
logical course, and util recent years there has been go 
guidance in the way of text-books available to studwats. 
There are now several books rom which a selection 
may be made, and this, th’, most recent addition to the 
grewing*literature of the subject, seems likely t? make* 
the widest appeal. It is intended not only fpr geolo-, 
gists, but also fox students of mining, And many of the 


examples im the text have been chosen to illuswate A 


problems arising in the working of coal seams? The 
purely geological student, however, will find such 
difficult structuges as recumbent folds quite adequately. 
pore and it is noteworthy tat examples are‘taken 

mthe Ballachulish and Appin folds. = ° 

The author has a wide knowledge of geoMgical 
evidence and igs interpretation, andebesjdes dealing 
with the familiar 4Qpics, outcrop, thickness apd dip 
of beds, faults, etc., chapters are also devoted to 
igneous rocks bad geosynclines, whije*°an" appendix , 
gives a brief account of the theory of isostasy. The , 
book can be warmly .fecommended fb teachers afd 
students as a.thoroughfy successful text-boek, while the 
publishers are themselves a sufficient gumrantee that 
the book is well and attfactively printed, a 
e e 
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An Introducdiomio Earth History. By Pref. H. Shimer. 
Pp. vili-+#4xz. oston, New York etad London: 
Ginn dhd C8., 1925.) 12s. 6d. net. : 


Pror. SHINER ig to be congratulated om having achieved 
avery defimite success in his attempt to compress into 
a small book a thoroughly adequate, well-proportioned, 
and completely up-tasdate survey of geolegy afd its 
border shbjects. The treatmenf 13, far irom following 
the convextienal lines usually adopted. Pare x deals 
wifh the ‘ evolution’ of matter ant sf&€rs, and so leads 
up, tg the birth of the solar system gnd the origin of the 
earth. ‘fhe recenjptidal theðry of eans and Jeffreys 
is briefly sumnfdnsed, and radioactivity is discussed 
wih the view of applying it later to the measurement 
of geologtcal¢ime and the problems associated with the 
earéif's internal sources of epergy. Part 2 briefly de- 
actibes the processes at worfeon the surface of the earth 
and withth it; @ifd,at greaterfength the sequence of 
events, due tœthe interattio&A of these processes, which 
congtitute geological histomy. Part 3 is devoted en- 
tirely to the history of life, and gives in broad outlin€ 
a most useful summary of the evidence for and the 
results of organic evolution. 

From tht most moder applications of tadioactivity 
to dinosaurs’ eggs the book reaches the newest fringes 
of a rapidly advancing subject, amd presents it every- 
where as a scierice iffactive growth towards maturity. 

*The book is well wntten, cultured and philosophical 
ip tone, and will serve alike for the general reader and 
ghe non-specialising sfident to give a general picture, 
described by an authoritative guide from a modern 


point of view, of the progress that has so far been made» 


ın our interpretation of the earth’s history and that of 
its inhabitants. 


A Text-Book of Geology: for use in Universities, Col- 
leges and Enginechivy Schools, By Prof. James Park. 
(Cngin’s Scientific *Text-Bookg.) Second edition, 
Teviged and amed. Pp. xix+527+72 plates. 
(Londog: Charles Griffin fnd Co., Ltd, 1925.) 
30s. net. @ . bi 
THIS ~mprehensive elementary text-book has enjoyed 
a Qiggt popularity for tWelve years, particularly amongst 
mining men, to whom the author, Prof. James Park, 13 
well known for his works o# mining and metallurgy. 
his, the second edition, has’been considerably revise, 
though not so fully as one would have wished, fér in 
many r ™ 13 not adequately , up-to-date, and 
rbfeyence to the bibliography defiditely ghows that 
many “important works of the last decade have not 
been utilised. Although the first edition’ contained 

98 pages, the Present volume is considerably larger 
teks of the adoption of a bigger p&ge-size. It in- 


cludes neW «nattgr dealing with the history of geology? 


the omgin of coral reefs and atolls, mountain builfling 
and the formgtign of ore deposits. the revision of 
thp section digcussing fhe age of the , the longer 
a nee of geological tims are %/fongly ascribed to 
Joly. a The book, begins with pHysical Yeoldgy and in- 
* cludes a brief ary of mmeralogy and pétrology. 
* The second paft, dealing with, historical geology, is 
noteworthy for the many excelent plates illustrating 


3 


. fosgil forms. e Special prominence is given’ to the com- 


parative stratigraphy of Britan, North America, and 
Ld o . e E 
e 


e 
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Australasia. TŘÅis section concludes with a ‘useful 
gpter on the development of surface relief, though 
more attention might have been given to modern work 
on isostasy and the structure of the Alps. Part 3 deals 
in to chapters with economic geology fnd geological 
surveying. m . ° i 
For elementary studerfts the bodk thus presęnts 
eyithin one pair of covets a remarkably complete survey 
the subject, clearly written, and thoroughly. well 
illustrated. It is, however, conventional, after the 
manner of older text-books. Had it been brought 
more authoritatively up-to-date, it could have been 
warmly recommeded to.British gtudents. As it is, 
and taking into consideration the high price, it is not 
likely to be widely adopted except in Australasia, where 
it should prove particularly useful as a general text 
book. » 


e 
The World’ in the Pasj: a Popular Account of What 1 
tas Like and What it Contarned. By B. “Webster 
Smith. .(The Wayside an& Wootiland Series.) Pp. 
xUi+355+111 plates. (Londgp and New York: 
Frederick Warne and Co., Ltd., 1926) 10s. 6d. net. 


Tuis new volume of the “ Wayside and Woodland 
Series ” can scarcely be said to reach the usual standard 
of that admirable collection. It is extremely difficult 
to write a satisfactory popular account of geologiral 
Ristory. The successful author of such a book must 
be an artist in prose, and he should wander at ease 
through his subject, presenting it in an attractive and 
persuasive form and in a friendly’ and authoritative 
way jẹ above all he must not patygnise the reader or 
indulge in ‘ journalistic bromides” 

Judged by the unwritten ideal, this attempt is not « 
altogether a success. It has an old-faghioned flavour 
and is sprinkled with sentences that will offend the 
fastidious. As examples of the author’s style*which 
justify this criticism we may quote a sentence on 
p. too: “ Silurian times, the Age of Lime, were not so 
extensives perhaps, as their predecessor, the Age of 
Mude, nevertheless, a mullfon years’ duration is the 
least that can be assigned tô ahem ” ; and the descrip- 
tion of, Stegqgpurus on Pl. 66: “The last word in 
Dinosaurion ugliness.” ‘Although Seayn super- 
ficial knowledge, the book is not faulty*in its tacts. It 
contains many yivid descriptions of ancient animals 
and laftscapes and is generally ligh? and interesting 
in style. Many of the illustrations are*excellent, and 
have not appeared before in geological books. More 
maps should have been intluded, and a saving in cost 
might have been effected by omitting some pf the 
colour printing. ° 


Palæontology : Invertebrate. By Henry Woods. (Cam- 
bridge Biological Series.) Sixth edition. Pp. vi 
+444. (Cambridge: Æt the University Press, 
1926.) ros. 6d. net. a ° . 

Ir is a compliment to this useful and well-known book 

to find that after five years still another edition has 

been called for, despite the fact that during the life of 
the fifth edition it had to compete with rivals that had 
not previously entered the field. The book has nqw 
beers rewsed, with specia? Attention to the ammonites 
and corals, in connexion with which groups the author 
aclnowledges assistance from Dr. L. F. Spath and 
e e se 
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:_ e the Scale of 40 ft. to r in. 


_ elementayy stufent of dnvertebrate paleontol 
_ jt remains, as before,*clear, concise, and authoritative. 


, Excert for a brief infroductory accougt on the nature, 
;. mode of occurrence and origi} of clays, and a dosing 


.” boo 
` large extent clay figufes as a thing of.usefulness in 


| place in the Poplar Seience series of the Sheldon Press. 
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Dr. Stdnley .Smith respectively. Sonfe new figures 
have also been added, and a useful feature is the guide’ 
to the literature of the subject. For more i 

yeats this little book has been indispegsable to the 
end 


Economic Geolvgy. 

Clay and what we Get from it, By Alfred B. Searle 
Pp. 178. (London: The Sheldon Press ; New Yo 
and Toronto : The Macmillan Cg, 1925.) 3s. 6d. net. 


ter of ‘quotations from prophets &nd poets, this 
deals with the industrial applications of day. 
It*is, indeed, of ial intefest as showing to what a 


human affairs. The author is full of knowledge of the 
subject, afid in ses, Parada péves he has succeeded 
in conyeying much of it, well as some of his 
enthusiasm, to the reader. e book well degerves a 


Geological Survey, Scotland. The Economic Geology of 
the Ayrshire Coalfields. Area 1: Kilbimie, Dalry 
‘and Kilmaurs. By J. E. Richey, G. W. Wilson and 
E, M. Anderson; with Contributions by C. H. 
Dinbam. Pp. vi+org2 plates. as pd. net. Amae 
2: Kilmarnock Basin, including Stevenston, Kil- 
winning and Irvine. By E. M. Anderson; with 
Contributions by*G. V. Wilson. Pp. vi+107%a 
plates. 3s. net. gSheet 8: Vertical Sections illus- 
trating the Ayrshire@oalfields, Areas 1 and 2.° On 

Arranged by E. M. 
Anderson and, J. E. Richey. 2s. 6d. net. (Edin- 
burgh and London: H.M. Stationery Office ; South- 
ampten : Ordnance Survey Office, 1925.) 

THESE {wo volumes may be looked upon as the con- 

tinuation of the series of memoirs on the coalfields of Scot- 

land, a commencement on which was made sgme time 
ago with the Central Coalffeld. The present volufnes 
cover the greater part of the Ayrshire Coalfield, which 


-for the purpose of description is divided ifo two,areas, 


Area No. x comprising the main portion of the coalfields 
of central and northern Ayrshire, whjlst No. 2 
covers the southern portion of the coalfield, of which 
Kilmarnock may be looked upon as the centre. * 

The arrangement in both volumes is necessarily 
somewhat similar, commencing with an account of the 


general geological structure®and then describing in 


detail each formation, beginning by the lowest knoyn 
in the district. The coal seams Are naturally described 
in much detail, but attention is also paid to the other 
minerals of economic importance, such as the ironstones, 
limestones, fireclay and other clays, building stones, 
sands, refractory «naterials, stones for road metaf and 
othtr purposes. In the mtmoir upon Area No. 1 there 
is an appendix giving analyses of a number of these 
minerals of economic importance, and it is rather to be 
gegretted that this excellent example has not þeen 
ollowed in the volymedegting with tite second area. 

Ft need y be said*that the work is admirably 
done, and that the two volumes contadh a wealth of 


` information ‘which will be of the utmost value to the 


mines working in this important coalfield. © 
g @e e 
`~ e e@ ee be . 


> 
` p . 










Marvels of S 


a . le ; 
1926 “ag * 
* General Physits. + - 

„Light and Electricity: ay [nirgduction 
to sone Physical Phenomena for Yeung Studentss By 
Percival G. Bul? Pp. vii+221. (Lomdon: George 
Routledge and Song Ltd., nd.) 6s. net. . 


Tms beok, we are told in the preface, is not intgndeff as 
text-book, "but is expgcted to filf the rôle of arousipg 
such interest and qnthusiasm as will induce the spare- 
time reader to p to a more detailed hind! systeme * 
atic study of physics. If the reader is not an absolute 
beginner in physics, fe arg of opinion that the author, 
has probably succeeded admirably in Yiatask.: But we 
are afraid that the opening pages of the book maké 
great a demand upon,the absolute beginner.: eSuch a 
reader must of necessity find the references to radiation, 
the spectrum, longitudinal vives, and the like (although 
these are explained in ggeater detail Jater}, rather too 
difficult ; which would beg great Pity in view ‘of the 
general excellence of the book once these first 'pagts are 


passed. i 

The author begins with an explanatiow ef the pheno- 
mena of wave motion and their application ;to sound. , 
He then pass@s to the study of light and coloyr, and to 
the study of the invssible portion of the s : The 
interpolation of a chapter on optical illusions is interest- 
ing and well done, but makes a break inethe oer 
of the theme. It is followed by a chapter on cathode . 
and X-rays and radioactivity, after wltich the book is 
rounded off with a description of iments with ® 
high-frequency electric currents and high-tension dis- * 
Gharges. The style and production are both ‘attractive, 
and we,can confidently recommend a place for the book 
in all school libraries. 
Elementary General Physical Science. By W.R. Jamie- 

son, Pp,63+88+347+x+16 plates. {Melbourne : 

Brown, Prior and Co. Pty., Ltdip fg26.) ‘8s. 6d. net. 


We extend an unqualified welcome æ this bosk. ePub- 
lished in Australia, it is the work of the senior cherfistry 
masterat the Sfotch College, Melbourne, R is to be 
taken as typical of the Spirit that anirflates science 
teaching in the Confmonw then Australig has 
undoubtedly much to offer to British teachers of sci ce 
in schools by way of example. «If, on the ‘other hand, 
it is not typical, then Mr. ieson is a pioneer worthy 
of eyery encouragement. He aimsin effect æt the * 
broadening of the approach to,the study of science. 
This is a plea whisp has found incredsifg exprssion at,* 
the various eonferences of the Science ters’ Assogia- A 
tion, and, so far as the poraa sciences*are concérned, 

the book under notice shows how well this:‘can be done. 
Prei. Rivett, of ghe University of Melbéurne, hints if a , 
foreword at the advent of a Companion volume om 
similar lines dealing with biological science, and we 
cordially hope this will y appear. . 

Want of makes it inņpossible fer wg to go,intg 
details. We qudte from the prefam: “ Without sacri 
ficing in an the ess and accuracyewhich 
are an egsefitial feature of true science, the duthog has 
sought to inculcate ideas and express ‘the spirit of ° 
science. ' . . Broad tradtment rather than minute ard ° 
detailed study has beef aimed at.” O ing on the 
whole a historical sequence, the formal divisions of 
chemistry, physics, mechanics, and astropomy arë all . 

(J 2 . 


. . ° ° 


_* © very *shccessful# attempt to 
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linked up and blended in the most intergsting fashion ; 

and if the ghackles of tradition and exgmi 

it difficalt fo» thetbook tg be adopted in many schools 

at héme, we can at least contend that no teagher of 

science will bê the poorer in ideas for the outlay which 

purchase of the book involves. e ©- IB. 
‘a > 
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.. 4 ° Quantum Theory. ° . . 
„Atomiċiby amd Quanta: being the Rouse Bajl Lecture 
* delivered on May-11, 1925. By®r. J. H. Jeans. 
.64. (Cambridge: At the Upiversity Press, 1926.) 

e 2s. 6È net. o. ' 

Tuose who havé‘at any time listened to Dr. Jeans are 

wll a of his skill and charg as a lecturer ; , these 

qualitiés were amply sufficient to make a su of a 

I which is on papèr% little disappointing. Un- 

« fortunately, the necessities*of a popular lecture on an 
abstruse” subject*igevitably fad to a certain super- 
ficiality, espécially im Hlealfhg with its peculiar diff- 
culties. For example, Dra Jeans disposes in. the 

way of the ict between the quantum theory of 

radiation and the undulatory theory, by limiting the 

"application of the two theories to different types of 

N phenomena: the quanttim theory, applfing’ to those 
arising from the interchange of energy between’ matter 
and radiation, and the undulatory theory to those 
cénnected with radiation travelling without interchange 
° of energy with,matter. When, however, he tries to 
ebridge the gap, he dges not adopt the almost mystical 
eattitude towards this fundamental problem which 
many physicists have and may still feel obliged to 
maintain in spite of the advent of the new quantunf 
mechanics, but resorts to arguments which seem 
unnecessarily crude. He emphasises the difficulty of 
obtaining reversibility in systems in which spherical 
waves play an PERT , and Suggests the ‘in- 
troduction of ‘ ced’ as well as ‘retarded’ 
tengiale, ip erde% tò obtain ite The physical con- 
% Sa which this "involves 4, however, so ‘difficult 
that it seems questionable whether any theory, which 
requires it ct ever be intellettually acceptable. 

Fox those of Dr. Jeans’s audience with the awakened 
miggend some familidtity with the subject, the lecture 
was excellent, vivid, with sufficient emphasis and 
_ balance of structure to make it striking and easily 
eremembered. It must hate given such a ligtenet a 
clear-cut and cacheable picture of much modern work 
“that he had found ing before, and there will no 
Soypt be many ers of the : ) whom the 

reprint will be profitable and congenial S 


. The Quantum of the Alom. By George Birt- 
e .wistle. Pp. ži+23¢ (Cambridge :e At the Univer- 
* sitf Pres, 1926.) 15s. net. i z 
THE quantum theory in its applications to atomic 
physics has deyeloped so rapidly, that a textbook, 
giving a faffly comprehertsive and orferly account of 
e sabject,°has becomes an urgéht necessity, Mr. 
Birtwistleehas made a valiante and en the whole a 
pply this néed, and 
œ students of the subject will kave cause to be grate- 
ful to bim for his, very char exposition of it. 
The author, has succeeded in compresfing into, his 
a33pages of text a surprisingly complete account of 
(d 


tion make” 


the subject fråm the earliest speculations ef “Planck 
fpd Bohr to the latest work of Sommerfeld, Kramers 
and Heisenberg. è 
° The treatment is entirely mgthematical, and’ nb 
aitant is made to discuss thé physi&l ang experi- 
m basis of the gubject. «A? the samg time the 
author has, we imagine” had in mind the necesgities 
f the student of physics, and very kindly and - 
isely ha$ included chapters on thgse developments of 
cal mechanice—the Hamiltonian equatibns,, the 
Hamilton-Jacobi tion, and Lagrangian methods— 
which, while they fn the basis ofmuch of the quantum 
mechanics, are ufffortunately not part of the equipment 
of the*’av: student of physics. These chapters add 
. very considerably to the value of the book. 
The writer of a textbook myst adopt some kind ef 
“ Principle of Selection,” and nagurally some things are 
omitted phic& a reviewer might wish to have seen 
ingluded. In particelar Mr, Birtwistle passes over in, 
possibly discreet, silence the, vitws,éf the ultra-modern 
schodi inewhich the quanùm is handled as if it*were a 
material’ particle; and, perhapg mose seriously, the 
chapters on X-rays and y-rays are someWhat inade- 
quately treated. The %uthor has, however, given us 
so much that is excellent that it would be unjust to` 
complain because he has not included still more. We 
hope that the rapid exhaustion of this first edition will 
®nAble the author to keep she book as thoroughly 
abreast of the subject as it is at pfesent. 
m Radio Communication. ` K 
Broadcast Reception m T and ` Practice. By 
J. Laurence Pritchard. . Xit+a59. (London :; 
Chapman and Hall, Ltd., 1926.) 8s. 6d. net. 


Durine the last two or three year teurs who are 
enthusiastic about radio communication hawe at- 
tempted, in some cases successfully, to increase their 
knowledge by reading standard books on the Subject. 
Probably they began by constructing,a radio set from 
givgn inStructions. Wanting to learn the theory, 
many found that the ordingry books made too great 
a demand their knowledge of the ‘principles of 
electrifity. Beis book bas been written for their use. 
Formule are given but not provede Confidence in 
them, howerfer, fs obtained by following out the work- 
ing ofmumericdl examples. The experimenter is then 
told how to construct his own coils, tondensers and 
resijtances, emphasis being laid on important practical 
details. ° ° 

A useful chapter is given on how to detect and 
rerhedy faults in a receiving set. It is pointed out 
that the most probable seat of the trouble is the high- 
tension battery. This is indicated when the signal 
strength becomes weak, aioe Say by crackling 
noises similar, to atmosplferics but more persistent. 
This is generally due to the H.T. becony 
exhausted and internal disin tion being set up. 
The zinc containers ofthe get eaten throug 
soldered intercell connexions become affected, and gas 
is evolved which es itsaway through the pitch or 
other filling used. e cells quickly, polarise and the 
voltage - a lÉ a high-fésistance woltmeter be avail- 
able thir fault is y discovered. But. if not, it is 
netessary W substitute a new battery for the 
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battery to find out if it is at faylt. External connecting 
wires are sometimes broken inside their” insulated 
covetings. Search should be made for this fault? 

_ Telephones oceasiongily give trouble. Every paig of 
telephings should give,a healthy click on being eon- 
nected to a*battery composedeof a penny and a shilling 
sepafated by a piece of wet tissudypaper. If they are 
defective they should be sent to the makers fer repair 
Trouble eis sometimes experiénced by valve legs o 
the ae type failing to make good contact. The 
remedy is simply to epen the slit$ stightly by the aid 
of a knife. % 


e E e 

Loud Speakers, their, Construction, Performance and 
Maintenance: a Practical Handbook for Wireless 
"Manufacturers and Tradtrs and for all Wireless 
Amateurs ; containtug Notes on the Selection of a 
Loud S and on the Detection and Remedying of 
Faults.© By C.M, R. Balbi. P xv+96. (London: 
Sir Tyaac Pitman and Song Ltd., 1926.) 3g 6d, net. 
THE science of sound reproduction by means ¢f a loud 
speaker is ape of’ever*growing interest and importance. 
This little book gives a brief butsfairly complete résumé 
of the subject. The various forms of loud speaker can 
be classified under three main heads. The first class 
may be called electro-magnetic. In this class are the 
welfknown Amplion, wo, Western Electric sade 
Lumière loud speakers the second class are those 
which utilise the phenomena of friction or of the 
eltrostatioattractsons produced at the face of semi- 
conductors. The Frenophone is an example of the 
former and the Jo bek of the latter. If the 
third class are included many which depend on curious 
physical phenomena. In this class are the arc loud 
speaker inven sm Duddell, the air-blast, the jet of 
water, the piezo electric, the crystal, the hot wire, the 
thermophone afd the condenser loud speakers The 
mere emumeration ws the variety of physical 
principles employed all leading when applied to very 

similar results. . 3 bs e 
A good description’is given of the Western Electric 
public address system It is now possiblg for a public 
speaker to address a million people at once, afld the 
speaker’s voice ean be plainly heard at a distance of 
ooo feet. The eléctric power req@ire@ for these 
installations is ahout two kilowatts. With very large 
assemblies it bas been found necessary to proyide 
observing stations at various points in the audie$ce. 
The observers stationed at these points comtnunicate 
with the operator by portable telephone sets. A 
chapter of advice to those inteading to purchase Ildud 
speakers concludes’ the volume. So many variables, 
such as the power and distance of the broadcasting 
station, have to be taken into consideration that it 1s 
only possible to give vague*advice. Notes on various 
of commercial loud gpeakers aye given, but they 
would have been more usefuleif less praise and more 

criticism had been given. . K 


Jhe Radto Press Year Book 1926 : the Wireless Boek of 
Reference Editgd by JOhn Scôtt-Tå and Percy 
W. Hargs. PP. 169. (Landon : io Pregs, I¢d., 
1926) 1s. 6d. K 2 . 
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their Ey ie E sets. Short -gectiong are con- 


tributed by w own radio ẹngineefs. P. WsHarris, 
for exwmple, compares American and English fadio 
conditions. , 

As a matter of histosy, the firet daily broadcasting o% 
a progamme was made from the well-known KD X A 
tion at East Pittsburgh. In® Great’ Britkin Mr. : 
Godfrey Isaacs ang *the Marconi Company VONG 
concerts ftom Mgacosii House before the “B.B.C. 
formed. 7 hg 

In the early days, Americans were egredthy 
troubled by what ee oiled “squMyling ’ receivers.” 
To-day, thanks mainly to neutralised high-frequtngy 
couplings, the receivers sold in the United States are 
strictly norf-radiating, and it is possible fo listeneto 
distant stations, even frome most crowded districts 
in New Yprk and Chicago, without hegging the faintest 
trace of an oscillation. We Y.S 'Government® allots 
definite wave-lengths to the bréadcasters and thakes 
them adhere to them ver} cldéely. One regulation whtch s 
sounds curious to British readers is the proifibition of 
what is called ‘canned music,’ that is, the music made ẹ ° 
by gramophope records and player pianos. gA useful Pi 4 
regulation by the US. Government which might be 
copied with advan in Europe is that a certified ° 
operator is on watch during broadagsting hours, so that 
in the event of an S.O.S. signal being heard, the broad- , 
casting transmisg@@n may be stopped. *The section on 
how to select a valve is a useful ane. Although many® 
purchase dull-emitter and bright-emitter valves and® 
talk glibly about them, yet few have any accurate 
fnowledge of their main characteristics. Lists are 
given of practically all the valves on the market, and 
the values of their filament ratings, voltages, internal 
impedances, and amplificatigg® ratios are all given. 

Many cheractgristie diagrams aye given to illustrate °%, 
their working. The list of amgteut call signs now 
occupies 30 pages, dndg there is ge lonk sf oferadio E 
societies. `Y + . bd 


The Motor Car and its Engine, 
BY E. T. Brown. py. 
wh. 


The Book of the Light Car. 
vii+155+12 plates. (London: Chapman and 
Ltd., 1926.) 75. 6d. nete P 
Tryp modern light car has been se perfected and * 
the motor industry so well organjsedfthat it is possible 
and common fog persons compl inndécent of* 
mechanical knowlédge to .motor with olen ad hk 
safety. Many readers of Nature Oven maf fall 
within this class and will, nevertheless, feel curious 
abput the construction and working*of what is*so , 
easily controll m the drivirfy-seat. For such, Mtv 
Brown has written clearly in a book well paragraphed 
and ihdexed, so that answers to most of the inevatable 
estions can ri turned up jn a moment, Here, an 
ere the fastifious may be tempted tp query the 
scientific precision 8fstatemént or the literary elggance 
of motoring jargon, bt such will prdpably*be ig the 
minority! Again, in plases mention is made of certain 
importarft parts such ashe ‘ accelerator ® and ‘ throttle’ * 
without any, explanatfon of their constmuction and 
mode of operation, but such omissions do not seem 
numerous, and the bookgmay be commended to those 
for whom w is intended. «© % e,o % H.J. He 
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The Ecogomics: 
Vapwrising 
Chr Engine. By Robert W. A. Brewgr. Pp. 
vii+ x76. (London: Crosby L&ckwood and Son, 

e 1926.) 12s. 6d. nete a . 
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greateincrease in the reguimments gf fuel for 


“internal combustion engines difrinf the past decade 
Bs necessitated the productign of the maximum 
quantify of moor spirit €rom a given quantity of 
crude materidit? One méthod by which this is being 
@€iected is by raisifg the upper limit of the distillation 
range*®f the motor spirit fradtion. The high Soiling 
cpfstituents, which are by included, hav® rendered 
ft more difficult to vapor the fuel completely. The 
authar protesæs to deal with the problem of using 
such, fuels in motos *car*engines satisfactorily and 
eqpnomically under all qpndjtions of operation, and 
the book supplements the author’s bdok on: ‘ Carbutat 
tion,” shed Tuels, principally of the more volatile 
nature, are examined. i 
The p®blem is attagked chiefly from the point of 
view of the design of the mtddttion system (inlet 
manifold), and various interesting reports and papers 
which have b&n is#&ed by the Bureau of Mines in the 
United States, Society of Automotjve Engineers, and 
e others are summarised. A b:ief accot&t of the author’s 
a Work on the desig? of inlet manifolds and descrip- 
tions of other systems are also given, and a chapter is 
devoted to the problem of the dilution of the crank 
case oil. 
The book would appear to be primarily intended for 
motor engineers. In attempting to make clear to the 
technical reader the scitific principles involved in 
vaporising and dstpibuting liquid fuels if motor car 
engines, the qu ‘tas been led to use terms which 
are Yagué fnd undefined. various units used‘are 
also somewhat confusing. e booy, however, is 
useful in -bynging to the notice of Motor users and 
designers the problem of the cient utilisation of 
éhe high boiling moter spirits which are now on the 
met. 1 
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e tig Misceltaneous. ae Os 
o Recent gdvances Jr Rhysical and Inorganic Chemistry. 
e By f. W. Stewart. Jufth edition. Pp. 
T -ai `+ 312 +6 plates. (London: @ongmans, Green and 
ce, Ltd., 926.) 18s. net. 

Paor. Srewary s®èxcellent and useful book is too well 
#moyn to make anyelengthy noticesof it necess#ry. 
The present edition has all the good qualities of iss 
predecessors, and keeps the student always statiqned 


Stpplement to “ Nature,” Jurte 12, 1926 





of Carburetting | 
anf Distriputing “Fuel in a Motor 
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Paterave’s Dictionary of Polyidyl Economy “Edited; 
by Henry Higgs.® Wol. 3: N-Z. Pp.* xxii 849.7 
(London : Matnjflan and Co., Ltd., 1926.) 36f..nety., 
HE editor and thespublishers are’ to be congratulated 
n the completion, by the appearfnce of the third and 
last volume, of the mew edition ðf Palgrave’s standard 
work. Sixteen yĉars have elapsed since the publication 
of the first edifion; the present edition may be ex- \. 
pectet to serve the needs of students of esonomics for- 
as long a period. ` <e ` e 

The third volume regcheg the high standard eof : 
excellence to which the first attained ; like those, 
it reprints te articles as they stood in the ori 
edition ahd supplements them by others either entirel} ` 
néw or in continuation old themes. Thus the! ; 
aecount pf the NationalPebt is brought dowf to the J 
year ıfa3 ; and problems of growth and w 
portance are given ample and authoritatiwe considera- ` 
tion. Socia} legislation in all its branchés is brought f 
up-to-date ; there is a very useful statement on the ` 
Tariff Reform movement ; the article on Socialismeis . 
full and instructive ; and it is a sign of the times that . 
tke appendix contains an sticle on “The Need of 
Trained Inquirers into Social Coralitions.” ds 

An outstanding feature of the volume 1s its provision 
of*adequate biographies of both*British*and foreln 
economists, and not the least usegyl portion of these is 
the Bibliography attached to.,gs@¥ Indeed, the book- 
lists throughout the work, Ike the detailed index at 


the end, be found of exceeding. geat value. 


Tin and the Tin Industry: the Metal History, Gharacter 
and Application. By A. H, Mundey. (Pitman’ 
Common Commodities and Industries Sérf®s.) Pp 

Sir Isaac Ritman and Sons 
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xiii+130. (London: 

btd. ; h.d.) 3s. net. . 
Tae author of this book Ha8 succeeded in setting out, 
in inegpensiv and handy form, a concise account of the . 
numerous industrial applications of tin and its alloys. 
Very little lg. about the mineralbgy, geology and - 

i of pres, and smelting is referred to very ‘ 
brief The book is well illustrated? and should prove ' 
helpful to those interested in the corfimercial aspec 
rpa very useful metal. i ä 
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Tye States of Aggregation: the Changes in the State of 

Matter in thew Defitndence upon Pressure and Tem- 

perature. By Gustav Tammann. Authorised Trans- 


lation from the second German edition by Dr. Robert: | 
Franklin Mehl. Pp. x{+297. (London, Bombay ` 
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> at the growing point of physical chemical knowledge. | 90% Sydne®: Constable and Co., dtd., 1926.) 24s. 
y five cffhpters have sarvived from¥he 1920 edition, net. p ¢ 
d & dozer? new tems have been written for this | STUDENTS and others igterested in the heterogeneous 
~ editioh, i ith hafnium, éhe isobæres the results | equilibria of one-component systems will welcome this 
© of Mes- phy, the segregation ofeisotopes,) translation of Tammann’s excellent work “ troe 
. © atomic stru‘ture, active hy , new hydrides, in- | stànde,” a notic® of uch Fes in these columns. 
tensive ing, and Tesla-l escence spectra. On | It pigs to say that Dr.df produced gn socuittel, 
the whole, the discussion of these various topics has | and smpothl reading translation, and has thereby: ` - 
been very well done, and the geperal student of chemistry | mgde the, work available 10 an extended cirtte of 
~ is fortunate fn having wthig Comparatively small œm- | readers. e, oe 
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